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A b s t r a  c t. The two upper sub-zones of the Lower Didymograptus 

Beds (3 b) appear in limestone-trilobite facies at Heramb, Ringsaker, Nor

way. The layers at Heramb correspond to the Planilim:bata Limestone, or 

part of it, and the beds are correlated with corresponding deposits elsewhere 

in Scandinavia. The 3 b sediments are deposited in a more or less closed 

basin on the Scandinavian Foreland. In this basin the different facies of the 

3 b sediments have a dtstinct distl'libution. The trilobites from the upper sub

zones of 3 b at Heramb are described, among them three new trilobite species: 

Megalaspis Tingsakerensis sp. n. 

Ptychopyge herambensis sp. n. 

mi-noT sp. n. 
Ampyx �:olborthi Schm[dt is transferred to the genus Lonchodornas. 
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Introduction. 

While mapping geologically the Nes peninsula in Mjøsa in the 
central part of the southern Norway in the summer 1948, I became 
aware of a rather good section through the upper part of the Lower 
Ojidymograptus Zone ( = Phyllograptus Zone, 3 b) at the locality 

Heramb in the southern part of the parish of Ringsaker. The zonc 
3b and the boundary between this and the above-lying Orthoceras 

Limestone (3 c) is well ·exposed. The transition from black graptolite 
shale to l1imestone is continuous or, at !east, without visib1e breaks. 

The locality Heramb was visited several times during the sum
mers 1948-50, and a rich collection of fossils was brought to the 
Paleontological Museum, Tøyen, Oslo for examination. 

At !east the two upper subzones of 3 b at Heramb have developed 
as a gæy mudstone with interbedded 1imestone lenses conta,ining a 
rich trilobite fauna which will be des,cribed below in a special chapter. 
Hesides trilobites, well preserved graptoJites and ostracods occur in 
the limestone lenses and the mudstone. At !east the two upper sub
zones of the Lower Didymograptus Zone viz. 3 by-3b8 (cf. Monsen 
1937, p. 72) have a diff.er·ent facies from that of the same sub-zones 
in the vicinity of Oslo. The trilobites suggest that these sub-zones 
at Heramb correspond with the Planilimbata Zone in Sweden. 

Historical account of earlier research. 

The stratigraphy of Ringsaker is quite well known thanks to a 
series of detailed stratigraphical works. The Eocambrian ( Sparag
mitian)-Cambrian transition was treated by Vogt 1925, the Lower 
Carnbrian by Kiær 1916, the Cambrian and the Lower Ordovician 
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by Strand 1 929 and the Middle Ordovician by Holtedahl 1 909. These 

papers contain references to other geological works from the parish. 
Only a few remarks, however, have been given on the Lower Didy
mograptus Zone (3b). 

Brøgger ( 1 882, p. 20) mentions Phyllograptus angustifolius 
from Ringsaker. In his paper of 1 929 (pp. 326-27), Strand also 
has a note on the Lower Ordovician of the Mjøsa District in which he 
i. a. states that "The shales of 3b fall in two divisions, a lower con
sisting of a green or grey shale with lenses of limestone and an upper 
black graptolite shale with Didymograptus, Tetragraptus and P:hyllo
graptus forms. At Stensodden, Ringsaker, a greeninsh grey shale with 
limestone-lenses, belonging to the lower division, has been found with 
the following fauna: Lingulella lepis, Eoorthis christianiae, Cerato
pyge forfkula, Niobe insigns, Megalaspis stenorachis?." 

An introduction to the stratigraphy and tectonics 
of Southern Ringsaker. 

llhe stratigraphical sequence of S. Ringsaker is as follows: 

7 a-b. 
6. 

Pentamerus Limestone. 
Quartzite. 

Hi a t  h u s. 

4 b. Mjøsa Limestone. 
4 b. Cyclocrinus beds. 
4 b. Coelosphæddium and Mastopora beds. 
4 a-4 b. Robergia Beds. 
4 a u. Ogygiocaris Shale. 
3 c. Orthoceras Umestone. 
3 b. Lower Didymograptus Zone ( Planilimbata beds). 
3 a. Ceratopyge beds. 
2 e. Dictyonema Shale, 
2 a-2 d. Upper Cambrian. 
1 c- 1 d. Middle » 

1 a- 1 h. Lower » 

Eocambrian ( = Sparagmitian) 
Ringsaker Quartzite. 
Vardal Sparagmite. 
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Geological Map 
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As shown on the geological map ( f,ig. l) the Sparagmitian, 
Cambrian and the Lower Ordovician are distributed on the Western 
side of the p

"
eninsula in Ringsaker, whereas the Middle Ordovician 

has its main distribution on the eastern side. 
The only marked break in the sedimentation occurs above the 

Mjøsa Limestone. This limestone of Middle Ordovician age (Størmer 
1945, p. 393) , is overlain by a silurian quartzite most probably corre
sponding to the Phacops quartzite in Sweden ( cf. Thorslund, 1943). 
The rock wmplex in Southern Ringsaker forms an anticlinorium. 

This is well marked in the terrain. Synclines of the Orthoc
.
eras Lime

stone project out as wooded heights, whereas the anticlines are eroded. 
The axis of the folds pitch constantly 15-20 degrees to the east. 
This pitching is due to Permian faulting, causing an >increasing sub
sidence towards a north-south main fault zone in the east, viz. the 
Brumurtd Valley fau1t zone. 

The boundary between Ringsaker and the neighbour :parish of 
Nes is marked by a rather narrow Permian horst. The rocks in the 
horst mainly consist of coarse Precambrian granites and augen
gneisses. On the northern side of the horst there are some small areas 
of quartzite, sparagmite and Cambrian aium shale, which are limited 
by minor faults coming from the main fault zone. Within these areas 
the Eocambrian sparagmite and quartzite are thrusted over alum 
shales. 

The rocks in the district are folded and thrusted by Caledonian 

movements. Severa:l minor overthrusts occur. The competent quartz
sandstones hav�e developed a typical imbricate structure partly affect
ing the overlying Cambro-Silurian shales and limestones. The alum 
shales have developed minor drag folds while the competent Ordo
vician limestones viz. The Orthoceras- and the Mjøsa Iimestones form 
bigger folds. The folding plains as well as minor thrusts mainly dip 
at high angles towards the north-west. The two northern quartz
sandstone areas ( see the map) are thrusted over Cambrian layers. 
These thrusts must also be of small dimensions since the change into 
typical thrustfolds in the Cambro-Ordovician layers above. The geo

logy of the Mjøsa district suggests that the Cambro-Silurian of 
Southern Ringsaker belongs to an allochthonous complex with its 
front passing through Høsbjør, Gjøvik and northern Randsfjord (see 
Holtedahl 1934, p. 339) . The above-mentioned Eocambrian-Cambrian 
areas on the northern side of the horst may represent small sections 
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of the main thrust near the thrust plane. The main thrust is a low 
angle thrust dipping wbout 15 degrees to the north-west. In my 
opinion, the quartzites belong to the allochthonous, whereas the 
Cambrian alum are a continuation northwards of the parauthocthonous 
Cambrian shales south of the horst. The Cambro-Silurian in Southern 
Ringsaker must, according to this, have subsided considerably and 
now forms a graben limUed by P.e11mian fault zones in the west, south 
and east. We thus have a paraHel to the Oslofjord graben here at the 
northern corner of the Oslo Region. 

The Lower Didymograptus Zone (Phyllograptus Zone, 3 b) 
at Ringsaker. 

In Southern Ringsaker the Lower Didymograptus Zone corps 
out at �several places along the inner edge of the anticlinorum which 
is so well marked by the Orthoceras Umestone. The incompetent shale 
as well as the Middle and Urpper Cambrian alum shales are squeezed. 
out. The conditions are thus rather complicated. On the geological 
map (p. 141) the Lower Ordovician (Dictyonema Shale, Ceratopyge 
Beds and the Lower Didymograptus Zone) is marked out with black 
colour. The thickness of these layers is exaggerat,ed on the map. The 
above-mentioned zones are drawn nearly continuously within the 
anticlinorum; this is, however, slightly misleading as the shale otten 
is covered by moraine and scree material mainly from the Orthoceras 
Limestone above. Where the thickness is measured it varies consider
ably, largely due to tectonic compression of the shale. Usually the 
stratigraphy is difficult to make out in detaile, but in one locality this 
has been possibie. 

At the northern slope of an east-west dell (an eroded anticline) 
which begins just north of the houses of the fa11m Heramb and runs 
down to Herambstjernet (the Heramb lakelet) two cuttings through 
the Lawer Didymograptus Zone occur. The shales here aæ used as 
road grave!, and in two grave! pits the Lower Didymograptus Zone 
and the transitional Iayers from this to the Orthoceras Limestone are 
well exposed. The 3b shal<e Hes as a k�ernel in an inverted ariticline 
of Orthoceras Umestone. Tihe Iayers just below the limestone on the 
northern Iimb of the fold Ji.e relatively undisturbed, where.as the shales 
in the central and inverted part of the anticline are disturbed by fold
ing and minor thrusts. In the grave! pits the contact between 3b and 

Norges geo!. tidsskr. 30. lO 
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the Orthoceras L<imestone, as well as about 2.5 meters of 3 b are 
exposed. 

The exposed section begins from below with a black graptolite 
shale (black streak) with big pyrite concretions. Then follows a 
typical speckled shale and next a grey streaked shale. In these shales 
forming the lower 0.30 m of the section, the following graptolites 
were found: 

Plzyllograptus densus Tornquist. 
Tetragraptus quadribranclziatus (J. Hall). 
Didymograptus balttn1s Tullberg. 

-»- sp. 

Triclzograptus sp. 

These shales thus correspond with the sub-zone of Didymo
graptus balticus and Plzyllograptus densus, sub-zone 3 b f3 in the 
vicinity of Oslo. From 1.50 m below the Orthoceras Limestone and 
upwards follows a grey argillaceous limestone with limestone lenses. 
In the lower part the lenses are large and occur scattered in the mud
stone and contain pseudomorphoses of gypsum crystals. Approaching 
the Orthoceras Li:mestone the lenses decrease in size, Iie more close 
togefher and are arranged in continuous bands. Close to the lime
stone boundary a thin nodular Hmestone bench occurs. The mudstone 
and especially the limestone lenses are rich in fossils. The fauna is a 
mixed fauna with graptolites, trilobites, brachiopods and ostracoda. 
U ncompressed graptolites occur together with trilobites in the same 
limestone lense. The following graptolites are found in the mudstone 
and the interbedded limestone lenses: 

Diclzograptus octobranclziatus (]. Hall). 
Tetragraptus serra (Brongniart). 

-»- bigsbyi (]. Hall). 
Didymograptus cf. grandis Monsen. 

-»- extensiform. 
Plzyllograptus angustifolius J. Hall. 

-»- -»- elongatus Bulman. 

The graptolite assemblage suggests that the ,grey mudstone cor
responds with the two upper subzones of the Lower Didymograptus 
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Correlation ta ble of the 3b zone between Oslo and Ringsaker. 
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Shale near Oslo. It is impossible to separate these subzones either 
by means of the fossils or the lithology. In addition to the graptolites 
the folowing fauna is found mainly in the limestone lenses: 

Trinodus glabratus (Angel in) .  
-»- sp. 

Ampyx pater Holm. 
Lonchodomas volborthi (Schmidt) . 
Remopleurides aH. nanus (V. Leuct.) .  
Megalaspis ringsakerensis sp. n. 

- » - polyphemus Brøgger. 
- » -- planilimbata Angelin. 

Ptyclzopyge herambensis sp. n. 
-»- minor sp. n. 

Niobe læviceps (Dalman) . 
Nileus armadillo (Dalman). 

-»- limbatus Brøgger. 
Symphysurus sp. 

Illænus sp. 
Raymondaspis limbatus ( Angelin). 
Lichas sp. 
Cyrtometopus cf. clavifrons (Da:lman). 
Conchoprimitia sp. 

"Tetradella" sp. 
Acrotreta sp. 
Lingulella lepis. 
Lingula sp. 
Obolus sp. 
Orthid. 
Eostrophomena sp. 
Cystoide fragm. 

This fauna occurs commonly through the whole mudstone except 
that the lowermost big limestone lenses with pseudomorphoses are 
poor in fossils. The fossil fauna and the lithology indicate that the 
two upper subzones of the Lower Didymograptus zone at Heramb, 
Ringsaker correspond with the Planilimbata beds in Sweden. In the 
thin nodular limestone bench at the bottom of the Orthoceras Lime
stone (3c) several specimens of Megalaspis limbata (Boeck) and 
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Nileus armadillo (Dalm.) were found. These fossils show that the 
junction between the Lower Didymograptus Zone (3b) and •the 
Orthoceras Umestone (3c) at the locality Heramb has to be drawn 
between the grey mudstone and the nodular limestone bench. 

The lowermost subzones of the zone 3b are not exposed at the 
locality Heramb. From another locality farther north in the same 
parish, Strand ( 1929, pp. 326-27) mentions that the transition from 
the Ceratopy.ge Umestone ( 3 a y) to the 3 b shale is also continuous, 
with a green or grey shale between the typical Ceratopyge Umestone 
and {he graptolite shale. The fauna jn the limestone lenses suggests 
that these layers may be correlated with the upper part of the Cera
topyge Beds and wHh the lowermost subzone of 3b or a part of it 

near Oslo. At the same locality Brøgger ( 1882, p. 19) found Phyllo
graptus angustifolius elongatus Bulman in a typical graptolite shale. 
In a road cut in the field north-east of ·the farm Mæhlum I found the 
saine •species in a Hght grey shale lithologically quitte different from 
the mudstone at Heramb. As no big.ger overthrusts occur within ·the 
mapped district, the above ment<ioned conditions must be due to local 
variations of facies. 

The ·trilobites of the Lower Didymograptus Zone of the Oslo 
Region are described below (p. 156). 

Notes on the sediments. 

At the locality Hera:mb, Ringsaker tthe passage from black 
graptolite shale (Lowar Didymograptus Shale) to the overlying mas
sive limestone ( Orthoceras Umestone) is gradual with no signs of 
unconformities. The suocession is from below: 

Black shale wHh big pyf'itte concretions (0-0.35 m). 
Speckled shale l 0.35_0.50 m. 
Grey shale f 
Mudstone with inte11bedded limestone lenses (0.50--2.00 m). 
Nodular Iimestone bench. 
Umestone !benches alternating with arenaceous shale (Ortho
ceras Limes tone). 

The black shale (black streak) contains large pyrirte concretions. 
The speckled shale is of the same type as that descr1bed by Hennings
moen ( 1949, p. 38 1) from Ordovician beds at Kinnekulle in Sweden, 
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and indicates that this is a common rock type at the ,tran
'
sition from 

black shale facies to more "ventilated" sediments. Above the speckled 
shale we have an alternaNon of thin layers of light and dark shale. 
A similar alternation is previously mentioned by Størmer·(1937,p. 276) 
in the lowermost part of the Lower Didymograptus Shale near Oslo, 
and in recent sediments by S'trøm ( 1936) . These transitional layers 
are succeded by a grey shale and this again by a grey-gr·een mud
stone with interbedded limestone lenses containing small glauconite 
grains and well rounded quarts grains. Large scattered lenses with 
pseudomonphoses af1ter gypsum crystals near the bottom are followed 
by smaller, more numerous lenses arranged in layers and finally near 
the massive Orthoceras Umestone united into a nodular limestone 
bench. The Orthoceras Limestone is developed as a thin-benched 
limestone. The Hmestone benches are separat-ed by thin sandy shale 
Iayers. The section alt Heramb thus demonstrates in the most typical 
way a gradual change from unventilated to ventilated bottom con
ditions. This is also expressed in t:he transition from plancton ic 
(grapto)iit,e) 'to bentonic ( trilobite) faun al assemblages. 

Correlation of the Lower Didymograptus Zone (3 b) 
and corresponding deposits in Scandinavia. 

When correlating the 3b s,ediments one may distinguish between 
several types of deposits. Combinations of and transitions between 
the facies types Jis1ted below occur. 

Euxenic facies. Black shale facies with planctonic fossils, mainly 
graptolites. 

Mixed facies lithologic and faunistic. Planctonic -and bentonic 
1fossils. 

Limestone facies with trilobites as 'the dominating group of 
fossils. 

Littoral facies. Conglomeratjc and sandy sediments. 

In Norway, the black shales of this age have their most typical 
development in the vicinity of Oslo (Monsen, 1937) and their main 
distribution is from Oslo and northwards to Hamar at Mjøsa where 
the zone 3b ·is of nearly the same type and thickness as close to Oslo. 
A little farther <to the north we have a mixed facies as described from 
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the locality Heramb in this paper. From Skartligrenden, 

Snertingdal on the western side of the lake of Mjøsa, 

Mlinster ( 1901, p. 31) mentions sand y shale with inter

bedded J,imestone lenses of 3 b age. The sandy material 

suggests near-shore sedimentation with sediment-yi<:ld

ing land to the west. In Engerdal the 3 b and under

Iying Cambro-Ordovician beds are missing and the 

upper part of the Orthoceras Limestone rests with a 

transgressional conglomerate on Erocambr,ian rocks viz. 
the Red Sparagmite or the Moelv Sparagmite (Holte
dahl, 1921, p. 26) . From Oslo and westwards the 
thickness of the 3 b sediments decreases ( Brøgger, 
1882, p. 19) . The black shales at some places ne ar 
Oslo have a thickness of about 24 m. Correspond
ing layers at Eiker have a thickness from 2-7 m. 
From the Iocality of Kårtveitbekken, Eiker, Brøgger 
mentions a 0.8 m thick rlimestone bench in the 3 b shale. 
At f irst he suggested (1882, p. 19) that this bench be
longed to the lowermost part of the Lower Didymo
graptus Shale. Later, however, ( 1886, p. 41) he cor
rected this and referred the Jimestone bench to the 
upper part of the same zone. From the limestone bench 
Brøg,ger Jists the following fossils: 

Megalaspis stenoraclzis Angelin (?). 
- » - heroides. 

Niobe læviceps Dalm. 
Ceratopyge forficula Sars. 

The specirmens referred to M. stenorhachis by 
Brøgger most probably should be assigned to Megal
aspis planilimbata Angel in, ( see discussion of these 

species below). Magalaspis lzeroides Brøgger is quoted 
from the Planilimbata Limestone in the North Baltic 
district ( Wiman 1906 a, p. 91). The occurrence of these 
species at Krekling shows that the limestone bench 
represents the Planilimbata Limestone. Ceratopyge 

Fig. 3. The 3 b section of Heramb, Ringsaker. 

149 



ISO STEINAR SKJESETH 

forficula was reported from the same hench. This species is not 
present in Brøggers old wllection from that locality. Until further 
material is available, the occurrence of this species is uncertain. 
West of the last mentioned loca!Hy the conditions are highly variable 
and the zone 3 b thins out and disappears at some localities. In the 
vicinity of Langesund the zone 3 b as well as the Ceratopyge series 
are missing and ,the Orthoceras Limestone rests upon Cambrian alum 
sha:le (zone 2 d) (Brøgger, 1884, p. 259). 

In Sweden the same types of sediments oc,cur, as pointed out 
by Moberg (19 1 1) and Tornquist ( 1913). The black shales are 
distributed from Scania in the south across Vastergotland to jamt
land in the north. They have their greatest thickness in Scania where 
the same sub-zones are developed as mentioned from the vicinity of 
Oslo (Monsen, 1937, p. 2 17). In Scania the 3b sediments dee1·ease in 
thickness from west to east. In Bornholm we have an eastern parallel 
to the Langesund area in Norway. Here the Orthoceras Limestone is 
deposited on Ceratopyge beds. The so-called Umbonata Limestone 
is interpreted as a transitional layer between the Planilimbata Lime
stone and the Limbata Limestone (Paulsen, 1936). Ih O land the 
limestone facies is represented by the Planilimbata Limestone(Moberg 
189 1, Regne!! 1939 and 1942). The tendency of decreasing thickness 
from west to east is hest seen from Vastergotland and eastwards 
(Thorslund 1938). In Vastergotland the black shales have their 
greatest thickness ( Westergård 1943, p. 6 1  ) . Eastwa11ds, mixed facies 
(Vastergi\tland, Wes,tergård, 1928, pp. 41-43 and 1931, p. 55), 

limestone facies ( ostergotland, Westergård, 1940) and shallow water 
facies are developed. In Gotland the 3b sediments as well as the 
underlying Dictyonema-Ceratopyge beds and the lower paf't of the 
Orthoceras Limestone are absent (Thorslund 1938, p. 33). From 
Skattungbyn in Dalarna (Dalecarlia), Holm (1882, pp. 4-16) de
scrihes a section through the Lower Didymograptus Shale of nearly 
the same type as 'that described from Heramb in this paper, repre
senting the mixed facies. The reports on the 3 b deposits in Jamtland 
are insufficient. Black shale facies and limestone facies are mentioned 
from that area (Thorslund 1940). The black shales have their greatest 
thickness in the allochthonous both here and farther north in Vaster
botten (cf. Ku Iling, 1942, pp. 53-54). The deposits of this age thin 
out towards the "Precambrian land" in the east. 
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Fig. 4. Diagrammatic sections indicating the different fades of the Lower 

Didymograptus Shale, and the relative thickness of the sediments. 

The differ·ent facies of the 3 b sediments have a rather regular 
di.stribution in central Scandinavia. An attempt to draw a paleogeo
graphic map from 3b time is shown in fig. 5. Paleogeographic maps 
from Scandinavia have .previously been given hy Holtedahl ( Lower 
Ordovician, Dictoyonema •time, 1920, p. 6, fig. 3) and by Frehold 
(1927). 

The black shales (graptolite facies) are limited to an area from 
Oslo to Mjøsa and further to Vasterbotten, Jamtland, Vastergotland 
and Scania. This facies interfingers with the trilobite-limestone facies 
viz. the Planilimbata Limestone at Krekling, Narke, ostergotland and 
oland. This facies is again surrounded by sandy and conglomeratic 
deposits nearer to land in Snertingdal and ostergotland. The 3 b 
deposits are limited by areas of no deposition of that age at Lange
sund, Engerdal, Gotland and Bornholm. 

From the distribution of the 3b sediments one arrives at the 
conclusion that the sediments were deposited in a more or less en
closed basin on 'the epicontinental platform in central Scandinavia. 
The extension of this bas in appcars from the map where the 3 b 
deposits are marked o.ff. The black shales have ·their clistribution in 
the micldle of the basin. Thcy may be followed continuousely within 



152 STEINAR SKJESETH 

the Oslo Region. In Sweden, the outcrops of the Paleozoic are too 
scattered to give sufficient information about the connections between 
them. On the flanks of the basin the black shales interfinger with Iimy 
deposits, mixed facies and limestone-trilobite facies w.hich,. in turn, 
grades into the sandy and conglomeratic deposits near to land. The 
boundaries of the basin are indicated by localities with no deposition. 

A land area muSit ,have existed west of the Oslo Region in 3 b 

time. The extension of this land area which we may call the "Tele

mark Land" is seen from quartzites on Hardangervidda, probably 

corresponding to the Lower Didymograptus Zone (Vogt, 1928, 

p. l 00). The "Telemark Land" seems to have emerged during most 

of the Paleozoic, and have influenced the facies lines of Ordovician 

and Silurian deposits as previously indicated by Holtedahl ( 1909, 
p. 73) for the Middle Orclovician sediments and by Kiær (1906) for 

Silurian deposits of the Oslo Region. 
To the north-west, the Calec:lonian movements have later changed 

the extension of the basin. In Ringsaker ane! in jamtland-Vaster
botten the Carnbro-Silurian has been thrustec:l south-eastwards over 
aut:hocthonous deposits. 

The graptolites show that the above mentionec:l basin hac:l free 

connection with the open sea during 3 b time. This connection is most 

likely to be found to the south near Kattegat. Further connections 

with the Caledonian geosyncline are indicated by the graptolites at 

Bratland, Gausdal, and in the north of Sweden. The development of 
the 3 b sediments in Scandinavia may throw some more light upon 

the pro'b.lem of the black shale. The black shales suggest sedimenta

tion fart,her fro m  land than the other facies which occur. In the middle 
of the basin there seems to have been badly ventilated water and 

conditions intolerable to a bottom f auna. The black shales contain 

only planctonic fossils, mainly graptolites. On the flanks of the foul 

water the conditions altered from foul to tresher water as indicated 

hy the mixed fauna here. The graptolites can occasionally be followed 

Fig. 5. Map showing the distribution of the Lower Didymograptus Shale 

(3 b) and contemporaneous depositions in Scandinavia (based on different 

authors). Shaded areas suggesting the distribution of black shale (graptolite

facies). 1. Langesund, 2. Krekling, 3. Oslo, 4. Snertingdal, 5. Ringsaker, 

6. Hamar, 7. Engerdal, 8. Jamtland, 9. Dalarne, 10. Limon, 11. Narke, 

12. Vastergot1and, 13. oste!'gotland, 14. oland, 15. Gotland, 16. Skåne, 17. 
Bornholm, 18. Hardangervidda, 19. Gausdal. 
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from the black shales into homotaxial deposits (Ringsaker, Oland). 
The limestones with trilobites were deposited in more shalJow and 
fresher water permitt ing a rich bottom fauna. 

The dose connection 'between Oslo and Scania seems to have 
been established in early Paleozoic time, In Middle Cambrian 
( Olandious stage) a land area is indicated in both ar:eas (cf. Hen
ningsmoen, 1952). The whole area was probably covered by water 
during the rest of the Cambrian period and still subsided during 3 b 
time. Aftter this time the conditions became more uniform and at most 
plaoes the Orthoceras Limestone was d:eposited also at places where 
the 3b sediments .are missing, the Iimestone thus representing a trans
gæssional "zone". The more or .less foul bottom conditions that 

prevailed in 3 b time in the middle .of the basin had been supplant�d 
by ·conditions favourable to bottom life. A new graptolite shale, the 
Upper Didymograptus Shale (4aa), was deposited in ;the Oslo Region 

abov·e the Orthoceras Limestone. East and north o:f this Region de
position of Iimestone progressed. We have again nearly the same 
conditions as in the 3b age. Tihe connection bertween Oslo and Scania 

is detectahle in Ordovician�Silurian .sediments. The connection is most 
likely due to the structures of the Precambrian rocks. It is a question 

of whether the similar Permian tedonics in the two areas may per

haps be attributed to the same cause or not . 

The aJbrupt shift of lithofacies, from black shale ( 3 b) to lime

s�one (3c) near Oslo has been interpreted as a break in the sedi

mentation (a hiathus) (Holtedahl 1920, pp. 27-28). This assumption 

was based on the sequences at Langesund and Engerdal, Trysil (cf. 

Holtedahl, 1920, pp. 27-28). From the last mentioned locality Vogt 

( 1928, p. 99) suggest•s the name "Tihe Trysi;l emergence". This name 

is later used by Kautsky in his correlation tab le ( 1949, Beilage l). 

This emergence ihtroduces the "revolution history" of the Caledonids 

and should be essentially epirogenetic (Vogt, 1928, p. 144). The 

faunistic and lithologic transition from 3b to 3c at several localities 

does not indicate a br·eak at this stratigraphical leve!. Movements of 

epirogenetic nature went on during most of the Paleozoicum in the 

epicontinental plat�orm in Scandinavia. The movements are of shift

ing duration and intensity and vary from place to place. Caution must 

therefore be shown when basing correlations over wider area·s on 

local conrditions. 
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In the 3 b age elevations took place on the flanks of the basin 

mentioned above. At the same time a slight subsidence took place in 

the middle of the basin. The Orthoceras Limestone is developed as a 

transgressional Iayer (Langesund, . Engerda:l). This transgression 

most Iikely coincides with the "Trondheim Disturbance". A hiathus 

of shorter duration is thus probably present in most places in Scandi

navia in the upper part of the Orthoceras Limestone (3c). 

The Planilimbata Limestone. "The Planilimbata Zone". 

The Planilimbata Limestone comprises the lowermost part of 
the Orthoceras Limes tone (3c). The PJanilimbata Limes tone, how

ever, may easily be confused with certain varieties of the Ceratopyge 

Limestone from which it does not seem to be distinctly separated. 
( Mo berg, 1890, p. 12) . The boundaries of the Planilimbata Lime
s tone have been .much debated and Regneii ( 1939, p. 2), sugges ts 
that it perhaps does not merit a segregation as a separate zone. 

According to Moberg the Planilimbata zone, or a part of it, belongs 

to the Ceratopyge series. (Mo berg & Segerberg, 1906, p. 43). The 

series of Iayers hetween the Ceratopyge- and the Limbata Limestones 

are rather non-homogenous faunistically; the Iower part is el ose to 

the Ceratopyge series while the upper part has to be considered as a 
more independent !aper (R·egneii, 1939, p. 2). 

The uncertainties regarding the Planilimbata beds are mainly due 

to the different facies of the sediments. The boundaries of the Plani

limbata layers must be founded upon a thorough study of the fauna! 

assemblage in the limestone facies. Investigation of this fauna has to 

be carried out in areas with continuous deposition of limestone of 
uniform lithologic character. When this investigation have been car

ried out, the Planilimbata beds may perhaps be shown to constitute 

a true faunizone, based on the vertical range of a selected assemblage 

of fossils. The Planilimbata beds at most places represent a teilzone. 

According to Moore (1948, p. 313): "The teilzones are defined in 

terms of a chosen genus or species, rather than an assemblage of 

fossils. The stratigraphic span of teilzones is not det•ermined by the 

relative abundance of the guide fossils, depending on lo·cal differences 

in range, it may vary from place to place." The Iower boundary of 
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the Planilimbata beds in Scandinavia is, in most places, determined 
by the lithofacies and hence varies from place to pla:ce. 

Many attempts have been made to correlate the P.lanilimbata 

Limestone with the graptolite time scale. 

The Limbata Limestone has been correlated with the /sograptus 

gibberulus zone, whereas the graptolite zones with Tetragraptus 

phyllograptoides and Didymograptus baltiws are correlated with the 
up per part of the Ceratopyge layers (T i)rnquist, 1913, p. 4 19). As 

assumed by Tiirnquist (l. c.) , the zone with Phyllograptus dens us is 
equivalent to the Planilimbata layers (Thorslund, 1.938, p. 151). 
Investigations at Ringsaker support these assumptions. The two upper 

"sub-zones" of 3b have a fauna! assemblage corresponding to that 
of the Planilimbata layers in Sweden. The Ceratopyge fauna con
tinues up into the lower " sub-zone" (3br�.) of the Lower Didymo
g.raptus Shale. When sufficient stratigraphic investigations have been 
eff.ected on the Lower Didymograptus Shale and corresponding de
posits, these deposits may, in the most instrucNve way, show how the 
environment controls the fossil assemblages and affects their distri
bution. It will be possible to follow the migrations and immigrations 
of fauna! assemblages and at many places recurrent faunas will be 

present as already indicated by the fauna of the limestone benches 

occurring in the graptolite shales at some localities in Sweden. 

Systematic description of trilobites. 

The fauna in the mudstone with limestone lenses at Heramb, 
corresponding to the two upper subzones of the Lower Didymo
gra:ptus Shale near Oslo, are clo�ely r·elafed to the fauna of the 
succeeding Orthoceras Limestone, whereas the connection with the 
underlying Ceratopyge Limestone is much rernote. This may be ex
pected a.s the beds in question are separated fromt he limestone by 
graptolite shales representing a longer lapse of time. The Ceratopyge 
fauna disappeared fromt he district either by extinction or migration, 

and a new assemblage immigrated (most like] y from the east) when 
the mudstone with limestone lenses was deposited. The trilobites in 
the mudstone in many ways introduce the younger fauna of the Ortho

ceras Limestone. Some of the species found seem to closely approach 
the ancestral stock of some of the later trilobites. Two new species 
of the genus Ptyclzopyge combine characters of the genera Pseud-
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asaplws Schmi,dt and PtychopYJ.;e Angelin, and no doubt Iie close to 
the ancestral stock of hoth. Lonchodonzas volborthi (Schmidt) , the 

oJdesrt known member of the genus Lorzchodomas in Scandinavia has 

a close resemblance to members of the genus Ampyx. Ampyx pater 

Holm, is interpreted as ancestral to the younger Ampyx nasatus. 

The described material belongs to Paleontologisk Museum, Oslo 
(P. M. 0.) 

Fa rn i l y  A g n o s t i d a e  M'C o y, 1849. 

Genus Trinodus M'Coy, 1846. 

Type species: - By monotopy, Trinodus agnostiformes M'Coy, 1846. 

Trinodus glabratus ( Angelin, 1854) . 

PI. IV, fig. 18. 

!vlaterial: - Only one well preserved pygidium. 
Description: - The pygidium is sub-semicircular in outline 

an convex. The axis is triangular; its Iength is about 'Ys the whole 
pygidial length. The axis has a sagittal ridge so that the two first 
axial furrows are disconnected. The two first axia:l furrows turn a 
little backwards. The pygidium is surrounded by a narrow, flat border. 

Occurrence: - Lower Didymograptus Zone, subzone 3 b, 
Heramb, Ringsaker. 

F a m  i l y R e m  o p l e  u r  i d  a e H a  w I e & C o r d  a, 1847. 

Genus Remopleurides Portlock, 1843 . 

. Type species: - By subsequent designation of Miller ( 1889, 

pp. 565-66) Remopleurides colbii Portlock, 1843. 

Remopleurides aff. nanus V. Leucht. 

Pl. V, figs. 4 a, 6, 10. 

( List of synonyms see Schmidt 1894, p. 88. ) 

Material: - Several well preserved cranidia and a larva! 
cranidium. 

Description: - The glabella is transversely oval in outline, 

moderately convex. The an·terior width is ahout Ys the greatest width, 
and the anterior tongue is bent down vertically immediately in front 

of the eyes. The three pairs of glabellar furrows are faintly marked. 

The second and third pairs are at first directed forewards and then 
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curve backwards to the palpebral furrows, the latter are deep and 
continue to forwards in the paraiJel tongue furrows and backwards 
in the deep occipital furrow. The ocdipHa:l ring is well marked, 
strongly convex and has sub-paraHel sides. The test of the glabella 

is distinctly striated. The striation is interrupted by 1the glabellar 
furrows. The tongue and the occipital ring have deep transverse striae. 

Description of larval cranidium: - Tthe gla:beHa is circular in 

outline and strongly convex. The glabellar furrows are deep. The 
first and second pairs are nearly parallel and æach the axial furrows. 

The third pair occurs as deep imprints at the pre-lateral corners of 
the glabella near the junction between the axial and the palpebral 
furrows. The fixed oheeks are relatively broad, crescent-,shaped and 
s.lightly conv,ex. The palpebral furrows are ·deep. The eyes are large, 
convex and run in a convex bow around the fixed cheeks. 

Remarks: - The glabellar furrows and the test ·Of the cranidium 
of R. nanus are similar to the above descrihed form. The anterior 
tongue of the form found at R�ingsaker �seems to be narrower and 
longm. I believe however, that a new species should not be founded 
upon the cranidium only and hence refer to it as R. aff. nanus. R. 
nanus occurs in the beds B2-B3 in the east Baltic. ( Schmidt, 
1894, u. 88). 

Remopleurides sp. has been reported from the Planilimbata 
Limestone at several localities in Sweden. These specimens have, 

however, not been 'figured. 

F am i l y As a ph id a e B u r  m ,ei s te r, 1843. 

Genus Megalaspis Angelin, 1851. 

Type species: - Megalaspis limbata (Boeck, 1838) 

(des. Miller 1889). 

Megalaspis planilimbata Angelin, 1851. 

Pl. I, figs. 9, 10. 

(Description of the species and list of synonyms see Schmidt 
(1906, p. 10).) 

Remarks: - Norwegian material of Megalaspis planilimbata 

has hitherto not been described. Brøgger ( 1882, pp. 76-77) found 

a form near to M. planilimbata in the Megalaspis zone of the Ortho-
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Fig. 6. Py.gidium of Miegalaspis p1anilimbata Angelin, from the upper part 

of the Lower Didymogrlllptus Shale, Krekling, Eiker. (Brøgger, 1882, pl. IV, 

fig. 6) Brøgger coll. P. M. O. no . H. 2692. 2 x. 

ceras Umestone and also a real M. planilimbata in the limestone 
benches of the Lower Di1dymograptus Shale (3b). None of those 
specimens were broug.ht to the Paleontologi·cal Museum. In the old 
coHeotions from the Mjøsa District at the Museum I found a single 
py.gidium most ·likely belonging to M. planilimbata. This pygidiu.m is 
labeHed Ottestad (the first railway station just south of Hamar). 
Examening the two pygidia from 3 b at Krekling, described as 
Megalaspis stenorhachis Ang. by Brøgger (.1882, p. 76, pl. 4, figs. 
6, 7), I find it more correct to refer them to M. planilimbata. I have 
had the opportunity to compare the pygidia wi<th Wiman's type 
material from Narke (1905, rp. 8, pl. 2, figs. 5-10) and see no 
re?son why the forms from these two locahities shou1ld not be con
specific. The third pygidium of Megalaspis stenorhachis figured by 
Brøgger ( 1882, pl. 4, fig. 5) is from the Cerat<opyg-e Limestone at 
Vestfoss·en. It diHers markedly horn the two other pygidia referred 
to that spedes and may represent M. stenorhachis (cf. below). 

Description of the pygidium from 3 b ?, Ottestad: - The pygi
dium is nearly semicircular in outline. The doublure border is slightly 
concave. The axis ·is narrow with a faint post-axia•l ridge. The pleura 
(8 ?) reach to t•he ,inn·er margin of the doublure border. The doublme 
is broad and extends inwards to the ·t<ermination of the axis. The 
facets are well marked, of triangular shape, and have sharp ridges 
between them and the pleura. The described pygidium is exactly 

Norges geol. tidsskr. 30. Il 
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J;ike one of the pygidia of this species figured by Schmidt ( 1906, 

pl. l, fig. 2) . 

Dimensions: - Pygidial width 48 mm, pygidial Iength 31 mm, 

greatest width ( anterior) of axis 9 mm, length of axis 25 mm. 

Occurrences: - The pygidium descr,ihed above occurs in a 

smarll, well rounded limestone lense which is of the same shape as 
the Iimestone lenses occuring sporadically in the upper part of the 
Lower Didymograptus Shale in the Mjøsa District. The lense has a 
typical yellow brownish weathering coiour. It may be a drift boulder; 
but more probably it comes from the bed-rock just south of Ottestad 

railway station, where there is a cutting through the Orthoceras 
Limestone and the Lower Didymograptus Zone. The pygidia de
scribed by Brøgger ( see above) ocour in the up per part of the same 
zone in an intenbedderd limestone bench at Kårtveitbekken, Eiker. 

A single pygidium of the species was found in the upper sub
zone of the Lower Didymograptus zone at Heramb, Ringsaker. 
M. planilimbata is the zone fossil of the Planihmbata Limestone in 
Sweden and in East Baltic. 

Megalaspis stenorhachis Angelin, 1852. 

1852 Megalaspis stenorhachis Angelin, p. 17, pl. 16, fig. 1. 

1882 -»- -»- Brøgger, pl. 4, fig. 5, not 5-6. 

1906 -»- -»- Moberg & Segerberg, p. 97. 

This species is unsatisfactorily known. Angelins figure and 
diagnosis are rather insignificant according to Moberg. It seems to 
be much uncertainty about this species in Sweden where it is Iisted 
from the Ceratopyge Limestone, the Planilimbata Umestone and the 
L�imbata Limestone. A redesniption of the species is desirable. 
Brøgger figures three pygidia of M. stenorhachis (pl. 4, figs. 5, 6, 7) . 

According to Mober�g only Brøggers fig. 5 belongs to this species. 
The two others occur in the Lower Didymograptus Shale (upper part) 
and are in my opinion oonspecific with M. planilimbata Angelin 
(cf. above). 

The rachis of the �pygidium narrows slightly backwards and has 

sub-paraHel axial furrows. The segmentation of the axis is indistinct, 

only the f�irst axial ring is well marked of;f by a deep axial fur.row. 
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Megalaspis limbata (Boeck, 1838). 

Pl. I, figs. 3, 7. 

(Description and list of synonyms see Schmidt, 1906, p. 17.) 

Lectotype: - P. M. O. 1631. (Brøgger, 1882, pl. 9, fig. 2), 

c hosen by Størmer ( 1940, p. 141). 

Material: - Several nearly complete pygidia and an incomplete 

cranidium. 

Remarks: -- The spec,imen found correspond to the lectotype 
and the type material described and Hgmed by Brøgger ( 1882, pp. 77 

-79, pl. 9, figs. l, 2) and most like! y have to be referred to the 
broad variety. 

Occurrence: - In the basal nodular limestone bench of the 
Orthoceras Umestone ( 3 c) at Heramb, Ringsaker. M. lim bata is the 

zone fossi1l of the Megalaspis Umestone ( 3 c(/.) �n the Oslo Region. 
It is the first time this species is reported from the Mjøsa district. 

Megalaspis rin{?sakerensis sp. n. 

Pl. 2, f�igs. 1-4, 6. 

Name: - From the parish Ringsaker, where the new species 

occurs. 

Material: - Five incomplete pygidia and a hypostome. 

Holotype: - P. M. O. no. 66327, pl. 2, fig. l, an incomplete 
pygidium. 

Other material: -P. M. O. nos. 66324, 66325, 66326, 66328. 

Diagnosis: - The pygidium is nearly semicircular in outline. 

The axis is long with sub-parallel axial furrows which reach the 

inner margin of the relatively narrow doublure. The duplicated border 

is convex and steep. The axis has 16 axial rings. The sl,ight,Jy convex 
side lo bes have 12 pleura of the M er;alaspis type and bro ad shallow 
pleural furrows. The hypostome is of the Megalaspis planilimbata 

type, with a strongly convex middle body and unforked posterior 
border. 

Description: -- The hypqstome is strongly convex. The middle 
body is sub-elliptical in outline. The anterior and lateral furrows 
dcepcn and widen backwards and correspond with the deep posterior 

-furrow. The maculæ, situated just at the junction between thes2 

furrows, are directed a little forwards and run inwards into the 
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sausage-shaped, curved, posterior lobe of the middle body. The 
middle furrows are deep near to the lateral turrows, but it can hardly 
be Sj:en over the middle part of the hypostome. The anterior wings 
are strongly convex and nearly vertically placed. The anterior border 
in front of the middle body is narrow. The posterior wings reach for

wards as tar as to the middle of the anterior Jobe of the middle body. 
The poster,ior border is narrow and untorked. The test of the hypo
stome is finely striated. The pygidium is nearly semi-circular 'in out
line. The axis is narrow and well defined by deep axial furrows. It 
reaches the inner margin of the doublure where there is a crescent
shaped depression between the axis and the post-axial swollen ridge. 

The axis has 16 axial rings. The pleural lobes are slightly convex 
with the highest point a little above the depressed axis. The 12 pleuræ 
reach the �inner margin of the doublure and are separated by broad 
shallow pleura,J funows. The duplicated border is steep and convex. 
The doublure is narrow. concave and has fine terrace lines sub
parallel to the border of the pygidium. 

Dimensions: -- Length of hypostome l O mm, width of hypo
stome 10 mm, length of pygidium 43 mm, width of pygidium 74 mm, 

anterior width of axis 11 mm, length of axis 37 111111. 

Affinity: -- The hypostome suggests a el ose affinity of the new 
species to Megalaspis planilimbata Angelin. The pygidium, however, 

is different fmm all species of Megalaspis described from the Lower 
Ordovician. 

Occurrence: Lower Didymograptus Zone, sub-zones 3 b y-8, 

Heramb, Ringsaker. 

Megalaspis polyplzcmus Brøgger, 1882. 

Pl. I, figs. l, 2, 5, 6, 11. 

Ho/otype:-P. M. O. no. 664 19, the nearly complete specimen 
described and figured by 

. 
Brøgger ( 1882, p p. 73-75, textfig. 2, 3) 

(see pl. I, figs. 2, 5, 6) . 
Material: - The holotype was til! recently the only specimen of 

this species found in Norway. Fragments of this big Mcgalaspis has 
now, however, been found in the upper part of the Lower Didymo
graptus Zone (3 b) at Heramb, Ringsaker. In the following a re
description of the spe:::ics based on the holotype and these fragments 
will be given. 



LOWER DIDYMOGRAPTUS ZONE 163 

Diagnosis: - (Brøgger, 1882, p. 72) Corpus ovatum. Caput 

semiciroulare antice rotundatum ( ?) Margine excavatodepresso 
antcelatiore cinctum. Glabella urceolata, parum elevata, sutura faciali 
late circumscripta, mrginem frontalem haud attingens, Iong c. % long. 
capitis totius equante. Pygidium semicirculare excedens, immargina
tum, rachi antice distincte articulata, Iobi lateralibus obsoletissi:me 
costatis. Long. corp. tot. pæne 0.2 nret. 

Description: The whole trilobite is ovate in outline and convex. 
The cephalon is semi-circular in outline with strong genal spines. 
The glabella has a shape like most of the Megalaspids, being para
bolic in front. The axial furrows are broad and faintly marked. The 
length of the .glabella is about % the whole cranidial length. The 
occipital furrow is deep and broact near the axial furrows and rela
tively shallow near the median line of the glabella. The occipital lobes 
diverge a little forewards. The first pair of glabeHar furrows occurs 
as deep, broad depressions between the eyes. The second and third 

pairs of glabellar furrows are only squcely visible as Iong scars 
normal to the axial furrows. The width of the cranidium at the eyes 
equals the total Iength of the cranidium. The preglabellar field is 
broad with a rounded depression in front of the glabella. The eyes 
are situated far from each other on a line through the middle of the 
glabella. The eye ridges are narrow and diverge forwards from the 
eyes. The anterior branches of the facial sutures are directed for
wards and outwards to the lateral margin of the head shield and 
then turn rapidly inwards along the margin of the shield. The poste
rior branches are directed straight backwards to the genal angles and 
then curve rapidly backwards and outwards to the posterior margin 
and cut this inside the genal angles. The post-marginal furrows are 
situated far back and are developed only from the occipital ring half 
way out on the fixed cheeks. The free cheeks are small, convex, and 
nearly vertically placed. The genal spines are broken off on the holo
type. The material from Heramb shows, however, stemt spines which 
are gently curved. The free cheeks have a flat and narrow border. 
The thorax has a broad axis, the width of which nearly equals the 
width of the inner part of the pleura. The axial furrows are well 
marked. The articulating haHrings and the articu!ating furrows are 
broad. The inner part of the pleura is Ilat, the lateral part is curved 
duwnwarc!s almo s t vertically. The pleura have rounded ends. The 
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pleural furrorws are deep and reach a little out on the lateral part of 
the pleura. 

The pygidium is sub-semicircular in outline. The posterior part 
is damadged in the holotype. A fragmentaly py:gidium from Rings

aker shows that it is well rounded posteriorly. The axis is narrow 

with strong axial rings. It reaches backwards to the posterior margin 
of the pygidium. The pleura are only slightly developed. Wide tri
angular facets are situated at the prelateral comers. Inwards the 
facets join strong ridges in front of the first pair of pleural furrows. 
The doublure border is concave and steep. The doublure ,is narrow. 
concave and has fine terrace line,s sub-parallel to the pygidial margin. 

Remarks: - M. polyphemus seems to be C'losely related to M. 

limbata (Boeck) and its alrlies. It differs from the latter in several 
respects. The cranidium of M. polyphemus is much broader and 
shorter, its eyes are situated farther apart from each other and from 
the posterior margin. The facial sutures of .the two species have qui te 
different courses. In M. limbata the anterior branches of the facial 
suture are nearly paraHel and then turn slightly inwards sub-parallel 
to the outer margin but at a good distance from it. The facial sutures 
of M. polyphemus diverge more rapidly to the outer margin and thcn 

curve sharpely inwards and run at or near the margin of the head 
shield. The preglabellar field seems to be more rounded anteriorly 
in M. polyplzemus. 

Ocwrrence: - Horizon and locality of the hol o type is unknown. 

From the lithology Brøgger suggests zone 3cr�., Eiker? Oslo?. The 
fragments of this species at Ringsaker are found in the upper sub
zone of the Lower Didymograptus Zone ( 3b 8). The ho lo type may 
also come from the same zone and probably from this or a near by 
locality. 

Megalaspis !zeroides Brøgger, 1882. 

Pl. I, figs. 4, 8. 

Lectotype: - (chosen here) P. M. O. no. H. 2698, (Brøgger, 
1882, pl. 4, fig. 3), an incornplete pygidium showing the pointed 
posterior end. Lower Didymograptus Zone, Krekling, Eiker. Norway. 

Syntypes: -P. M. O. nos. H. 2643, 1538. 
Diagnosis: - (Brøgger, 1882, p. 82) "Pygidium sub-triangulare. 

postice aouminatum, margine depresso cinctum. Rachis segmentis 
c. 14, costæ lateralis c. 10, dichotornæ, obsolætæ. Ad Krekling in 
stratis 3 a-3 b invenitur." 
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In Brøggers old collections from Krekling there is some material 
which penmits a suppJ.ementary description nf this speci.es. 

Material: - The two pygidia described and figured by Brøgger 

( 1882, p. 82, pl. 4, figs. 3, 4), an incompiJete cranidium, an external 

mould of a.hypostome and the posterior part of a py.gidium. 

Description: - The glabella is retort-shaped and silightly con

stricted between the eyes and with rather broad, shallow lateral and 
preglabeJ.lar f.urrows. The ocdpi.tal furrow is deep and broad. The 
occipital ring equals in width the greatest width o.f the glarbella. The 
eyes are situated dose to the glabella and seem to be large. The pre
glahellar field is broad and •concave in fwnt of the glabe1la, where 
a rather sha11ow, oval depr.ession is indicated. The anterior branches 
of the facial suture run forward<s and outwards from the eyes and 
then turn inwards and meet in an obtuse an.g'le ( 120 degrees) rather 
far in front of the glabeHa. The anterior Iobe of the middle body of 
the hypo,stome is sub-elliptical in outline and strongly convex. The 

posterior lobe of the middle body is narrow, sausage-shaped and well 

defined by the middle and posterior furrows. The posterior border is 
broad and seems to be pointed. 

Remarks: - Bl'øgger (1882, p. 82) sug!gests that M. lzeroides 

is the first member in a series of closely re]ated Sipecies, vh. M. lzero

ides, M. heros and M. acuticauda. 

Occurrence: - Upper part o.f the Lower Didymograptus Shale, 
Kårtveifibekken, Krekling, Eiker, Norway. Brøgger at first doubtfuJ:Iy 
refer-'i the specimens from Krekling to the upper part of the Cerato
pyge Liimestone. La�er ( 1886, 4 1) he corrects this to the upper part 
of the Lower Didymograptus Sha:le. 

This species is also reported <from correspondi,ng layers in 
Sweden, where Wiman ( 1906 a., p. 91) found it in the Planilimbata 

Limestone at Umon. 

Genus Ptyclzop)'ge Angelin, 1854. 

Type species: - Asaplzus angustifrons (Dalman, 1827) des 
Brøgger 1886, p. 32. (Later v.ogdes (1890), not being aware of 

Brøgger's detenmination determined Ptyclzopyge applanata Angelin 
as type species.) 
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Ptyclzopyge herambensis sp. n. 

Pl. Ill, figs. 1-8. 

Derivation of name: - From the type locality Heramb, Rings
aker. 

Holotype: - P. M. O. nos. 66306, 66307, pl. Ill, figs. 2, 3, 4. 
A neanly complete specimen, consisting of a fragmentary cranidium 
and thorax, the hypostome in s·itu and the pygidium. From the two 

upper sub-zones of the Lower Didymograptus Zone at Heramb, 
Ri,ngsaker. 

Other material: -P. M. O. nos. 66305, 66308, 66309, 66310. 

Diagnosis: - The outline of Ptyclwpyge herambensis sp. n. is 

rather like that of Ptyclzopyge tmncata, espeoiaHy the variety brøggeri 

Schmidt. It diHer from that form in several features. 
The glabella of P. herambensis is wider in front with a nearly 

straight preglabellar margin. lts hypostome is of the P. angustifrons 
type (cf. Schmidt, 1906, p. 35) and si mi,! ar to the old Ptychopyge 

hypostomes described by Schmidt ( 1906, p. 45) . 
The pygidium resembles that of P. truncata in outline, but the 

doublure is narrower and has much coarser, partly furcated and 

disconnected, more distantly placed terrace lines. 

Description: - The cephalon is sub-semicircular in outline 
with the genal angles drawn out into pointed genal spines. The 
glabella is pear-shaped. The preglabellar furrow is only a little con

vex forwards. A faint median ridge is visible on the glabeMa. There 
are rather deep triangtilar impressions on each side of the glabella 
at its narrowest part between the eyes. In front of these impressions 
one may see, especially in specimens without she,JJ, at !east two pairs 
of long, sausage-shaped musde scars. The strong basal lobes diverge 
a little forwards and are situated in the axial furrow just in front of 
the occipital iurrow. The ends of the occipital furrow are deep, but 
at the middle of the glabeHa the furrow becomes wide and shallow 
and can hardly be traced . A rather strong glabellar node is s1tuated 
just in front of the occipital furrow. The eyes Iie close to the glabella. 
The anterior branches of the facial sutures run at first nearly normal 

to the axial furrows, and then turn out\vards and forwards to close 
to the lateral borde r of the head shield, wherefrom they. are sub
paral le l  to the border and meet in an ogive in front of the glabella. 

The lateral and preglabellar borclers are broad and flattened. The 
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posterior branches ot the suture are sub-parallel to the posterior 
margin. Laterally they turn sharply backwards to cut the posterior 

mar�in well inside the genal spines. The portion behind the eyes at 
the junction between the axial and the post-marginal furrows is 
swoJ,Ien. The hypostome 1is of the P. angustifrons type (cf. Schmidt, 
1906, p. 35). The anterior lobe of the middle body is elliptical and 
reaches the anterior margin of the hypostome. The lateral furrows 
are deep and narrow anter:iorly, then they widen backwards where 

they end in deep depressions. In these depnessions the maculæ are 
placed 

'
normally to the lateral furrows. The anterior wings are strong 

and nearly vertically placed. The posterior border is wkie and forked. 
The lateral borders taper gradually and end on each side of the 
anterior part of the middle body. 

One fragments o.f the thorax were found. The axis is relatively 
broad, its width being about one third of the whole thoracic width. 
The pleural furrows on the inner fla1t part of the pleura 'are deep 
and boat-shaped. The pygidtium is sub-semicircu]ar in outline and 
has a broad vaJt.ed surrounding brim and a broad shallow furrow 
within this brim. The prelateral corners are rounded. The rachis is 
relatively narrow, its anterior width being about one fifth the whole 
pygidial w�idlth. The axial furrows are straight. The axis has at ]east 
eleven axial rings. The pleura (7?) are weH marked off by broad 

shallow pl em al furrows. The pleura are at firs.t. directed outwards 
and just a olittle backwards to the inner margin of the doublure and 
from there they turn backwarcls and end just inside the vaulted brim 
of the pygidium. The facets are large and nearly horizontally placed. 
Betwecn these and the first pair of pleural furrows there are sharp 
projecting ridges. The doublure is broad and underlie all parts of 
the pygidium exept for the axis and a smal·! triangular fi.eld on each 
side of the antenior par,t uf the axis. The terrace lines are coarse, 
remotely placecl, partly furcated and disconnected. The douhlure thus 

is similar t.o species bdonging to the genus Pseudasaplws Schmidt. 
The test of the pygidium has fine transverse, disconnected striæ. 
Across the axis the striæ curve forwards and mark the axial rings. 

Varieties: - Together with the form described above there 

occurs a longer variety which in all other respects is quitc sirnilar 
to Ptychopyge herambensis sp. n. 

Occurrence: - Lowcr Diclymograptus Zonc ( 3 ho 1) J-leramb. 
Rj11� .. ::�akcr. 
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Ptychopyg e minor sp. n. 

PI. IV, f:igs. 2, 5, 8, 9. 

Holotype: -- P. M. O. no. 663 1 1, pl. IV, fig. 2, a complete pygi

dium and the hinde:rmost part of the .thorax, from the Lower Didymo

graptus Zone, Heramb, Ringsaker, Norway. 

Other material:- P. M. O. nos. 663 12, 663 13, 663 14 from the 

same zone and Iocality. 

Material: - An incomplete cranidium, thoracic segments and 

several complete and well preserved pygidia. 

Diagnosis: - Disregarding the small er dimensions this spee i es 

resembles P. herambensis sp. n. It dlifters from that species in several 
ways, however. The preglabellar furrow ,is a l:iHle curved backwards. 

T:he pygidium is semicircular in outline. The axis is narrow with a 
median keel. The doublure is relative:Jy nanow but has terrace lines 

of the same type as the above described speies. 

Desription: - The cranidium is similar to that of Ptyclzopyg e 

herambensis sp. n. The pregJ,abellar furrow is sJ,igMiy curved back

wards. The depressdon in the glabella between the eyes is deep. 
The hypostome is sW'l not known. The axis of ·the thorax is narrow 

and slightly carinate and its width equals the width of the inner flat 

border of the pleuræ. The thoracic segments are narrow. The part 

inside the fulcmm is flat. The lateral part of the pleura curve down

wards nearly vervica!lly. The pleural ends are pointed and directed 

a little backw:ards. The pleural furrows are ,narrow and reach the 

fulcrum. The pygidlium is semicircular in outrline. The axis 'is narrow 

with a Iongitudinal median keel, and the antedor width is one fifth 

to one sixth of the pygidial width. The pygidiium has the same vaulted 

brim as P. her ambensis sp. n. The axis has at !east eleven axial rings. 

T1he side Io'bes are slightly convex with seven p:leuræ which curv;e 

backwards to the inner 'l!largin of the vaulted brim. The faint pleural 

furrows are distinct ·inside the ,inner margin of the doublure. From 

this margin and outwards the pleura become wider. The doublure is 

narrower than in P. hetambensis sp. n. The terrace lines and the test 

of the pygidium are similar to those in the last menNoned species. 

Dimensions: - Width of pygidium: 9-20 mm, length of pygi

dium 4.5-10.5 mm, greatest (anterior) width of axis 1.5--3.5 mm, 

length of axis 4-9 mm. 
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Ptychopyge minor sp.n. seems to be closely related to P. !zeramb

ensis sp.n. Dis,regarding the great difference in size the similiarities 
between those species are striking. The outlines of hte pygidia are, 
however, diHeænt. 

The pygidium of Ptychopyge excavato-zonata (Angelin) is very 
nearly semicircular in outliine. Furthenmore it has the same vaulted 
brim with furrow inside as the two new NcH,wegian species. 

The type material of "Megal aspis" excavato-zonata (Angeli:n 
1854, pl. 29, fig. 4) was examined and is figured 'in the present pa per 
(pl. IV, Hg. l). Its ax:is is ditfel'ent from P. minor sp.n. The anterior 
ax,ial width is one thir'd to ane fourth of the pyg'idial width. The 
median line of the axis is s1traight in P. minor sp.n. but it is concave 
in P.excavato-zonata. Brøgger ( 1886, p. 33) proposed the name 
Ptyclzopyge cincta for the latter species. This name was latter used 
by Undstri:im ( 1901, p. 69) and by Schmidt ( 1906, p. 46). Angelin's 
name excavato-zonata has to be used fior this species according to the 
rule of priority. 

Occurrence: - Lower Didymograptus Zone, upper subzones, 

Heramb, Ringsaker, Norway. 

Ptyclzopyge sp. 

PL IV, fig. 7. 

This fragmentary cranidium is from the upper part of the Lower 
Didymograptus Shale, KrekJ,ing, Eiker. (Brøgger co! l. 1882). 

Genus Niobe Angelin, 1852. 

Type species:- Asaplws frontalis Dalman, 1827 (det. Vogdes 1890). 

Niobe l æviceps (Dalman) 1827. 

Pl. Il, figs. 5, 11, 12. 

1901. Niobe l æviceps Schmidt, p. 103-10 5, pl. 10, figs. 5, 6. 

1906. -» - -» - Moberg & Segerberg, p. 96, pl. 6, figs. 17-

18, pl. 7, fiigs. 24. 

Material : - A nearly complete cranidium and several well pre
served pygidia. 
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Description: � The glabella has its greatest width just in front 

11f �he eye lobes and tapers gradually backwards. It is a liale rounded 
in front. The small glabellar node is situated just behind the eyes. 

The occipital furrow is shallow: The occipital lobes are long and 

nearly parallel to the axial furrows. The pre-glabellar fii·eld is flat and 
narrow. The pygidium is sub-semicircular in outline and slightly 
drawn out at the post-lateral corners. It is surrounded by a slightly 
vaulted border which has its greatest width at the post-lateral corners. 

The axis is triangular in outline. On specimens without shell one may 
Ct)Unt 8 axial segments. The ring furrows are curved, first forwards 

and then backwards. A strongly developed post-axial ridge tapers 
gradually backwards and end just at the inner margin of the flattened 
vaultcd border. Specimens without shell show well marked pleura, 
reaching the inner margin of the doublure. T'he duoblure is broad 
and reaches the termination of the axis leaving only a triangular f.ield 
•m each side of the axis free. The terrace lines of the doublure are 
wcll marked and forked. The test of the pygiclium shows a fine 
striation and a fine punctuation. The articulating half ring and the 
f accts are large. 

Occurrence: � Lower Didymograptus Zonc ( 3 b) Heramb, 

Ringsaker. When discussing the succession of the species of the 
genus Niobe, Brøgger ( 1886, p. 52) interprets Niobe læviceps as a 

zonal fossil for the Lower Diclymograptus Shale (3 b). 

Genus Nileus Dalman, 1827. 

Type species: � Asapfws armadillo (Dalman, 1827) el. Miller, 1889: 

Ni!eus armadillo ( Dalman, 1827). 

Pl. Il, figs. 7, 8, 1 1. 

N. armadil/o is one of the most comrnon trilobites in the upper 
suhzone of 3 b at Heramb, Ringsaker. 

.Vileus lim!Jatus Brøgger , 1882. 

T''gethcr \\'ith the last men tioned species there are small pygidia 
ac:;reing with Bl'oggers type material of N. limlwtus. This spccies is' 

;:is•l r;:p,;nul frtlll1t he P l anilim bata  Lnnestune in Sweden. 
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Genus Synzphysu�us Goldfuss, 1843. 

Type species: - Asaphus palpebrosus Dal man, 1827, 
d. Harrande, 1852. 

Sympl1ysurus sp. 

Pl. IV, fig. 13. 

171 

The figured pygidium is from the upper sub-zone of 3b, Heramb, 
Ringsaker. 

F a m i l y S t y g i n i d a e V o g d e s, 1893. 

Genus Raymondaspis P ribyl , 1948. 

(Whittington (1950, p. 549) gives the synony ms of this genus.) 
Type species: - By subs·equent designation of Miller, 1889. 

p. 550: Holometopus limbatus Ange lin, 1854. 

Raynzondaspis linzbatus (Angel in, 1854). 

Pl. IV, figs. 16, 17, 19, 20, 21. 

1854. Holometopus limbatus Angelin, p. 58, pl. 33, figs. 7.7 a. 

1906. -»- -»- Wiman , pp. 293--94, pl. 29, figs. 
21-22. 

1950. Raymondaspis -»- Whittington , p. 549, pl. 72, figs . 

11-14. 

Material: - An incomplete external mould of a cranidium and 

two compi-ete and well preserved pygidia. 
Descr iption: - The cephalon seems to be sub-semicircular in 

outline. The glabella is convex. It is narrow with deep axial furrows. 

concave inwards. The narrowest part of the glabella is between the 
eyes at the first pair of glabellar furrows. This pair is triangular in 

outline with t�he a:pex a.f the triang1e directed outwards touching the 
axial furrows. The two first pairs are smaller, circular in outline and 

scarcely visible. The occipital ring is well marked by a deep axial 

furmw and has a neck tubercle. The eyes are situated far from tht 
glabella. The eye ridges are relatively lang and run from the eyes 
forward to t�he second pair of glabellar fmrows. The test of the· 

cranidium has a very fine stri·aNon; on the cheeks concentric around 
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the eyes and on the glatbella and the occipital ring concentric around 
the oocipital furrow and the neck tubercle. The pygidium is sub
semidrcular in outline, the width is a little more than twke the pygi
dial) length and the height wbout one third the length. The ax�is is 

narrow, in front about one �sixth the pygidial width. The axial furrows 
are deep. The axis reaches to the inner margin of �the doublure, but 

is connected with the poster,ior margin by a lower and narrower post
axia,J ridge. Only the first ax,ial ring is well marked off by a relatively 
deep ring furrow. The next rings (6?) are scarcely visible, The side 

lobes are convex. The duplicated border is concave. The doublure is 
broad and reaching inwards as far as to the termination of the axis. 
The facets are large and nearly vertically placed. The articulating 
halfring is strong. The test of the pygidium hast he same fine stria
tion as the cranidium. 

Remarks: - While discussing the genus Raymondaspis, Whit
tington (t c. p. 550) ca)1)s aHention upon the material of R. limbatus 
from Borghage, Ol)and, Sweden, described and figured by Wiman 
(1906 a, pp. 293-94, pl. 29, figs. 2 1-2). "The pygidium is simHar 
in outline and convexity to the topotypes of R. limbatus, except that 
the duplicated border in Wimans examples is. con c ave, not convex 

and steeply sloping. It therefore seems that Wimans species is not 
conspedfic with R. limbatus." Examening Angelin's figs. 7 and 7 a 

( 1854, pl. 33) it seems to me that both cephalon and pygidium of 
R. limbatus are pictured with conca:ve duplicated border by him. Tihe 

incomprlete cranidium and the two pygidia described above agree 
quite well with the figures of Angelin's {(Holometopus" limbatus. 

Occurr ence: -- Lower Didymograptus Zone (3by-8) Heramb, 

Raymondaspis limbatus is one of the zone fossHs of the Plani
limbata Limestone in Sweden. It is reported from this limestone in 
()land (Moberg, 1891, p. 12), Vastergotland (Thorslund 1938, p. 
156), ostergONand (Westergård, 1940, pp. 29-30), Narke (Wester
gård, 1940, p. 44), N. Baltioum (Wiman, 1906, p. 98). The species 
is also reported from the Limbata Limestone in Sweden. 

Trilobite sp. (Styginid? ) . 

Pl. IV, fig. 12. 

l!his undetermined pygidium is from t1he subzone 3by, Heramb, 
Ringsaker. 
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F a m i l y  C lze i r ur i da e S a l t e r. 

Genus C yrtometop us AngeJ,in, 1854. 

Type species: C a/y mene clavifrons Dal man (det. Barton, 1920). 

C yr tomet opus cf. clav ifrons (Da�lman, 1826). 

P1l. IV, figs. 3, 4, 6. 

(F or list of synonyms and description of species see Schmidt 
(1881, p. 153) and Brøgger (1882, p. 131). 

Mat er ial: - Some fragmentary cranidia and an incomplete 
py,gidium. 

Descripti on: - The cephalon is sub-semicircular in outline with 
short, strong genal spines directed backwards and slightly outwards. 
The glabella is egg-shaped, strongly convex and bordered laterally 
by deep axial furrows. It has its greatest width near the second pair 

of glabellar furrows and is rounded in front. The glabellar furrows 
are deep. The second and third pairs are directed normal to, or a 

litHe backwards from the axial furrows. They are Sllightly curved, 
extending aJbout half way from the axial fur:rows to the median line 

of the glabella. The first pair of the glabellar furrows is directed 
oblique inwards and backwards. It is deeper than the others for the 

greater part of its ,Jength, the inner ends becoming shaJ;Jower and 

bending strongly backwards to the occipital furrow. The cheeks are 
slightly convex, sloping downwards laterally and anteriorly, where 

they are bordered by a deep continuous marginal furrow and a well 

defined, rounded margina�l border. The gena1l angles taper gradually 

into the genal spines. The eyes are small. The anterior branches of 
the facial suture converge slightly forwards to the ,Jateral border. 

The posterior braches run from the eyelobes sub-paraHel to the poste

rior margin of the cheeks and curve a little backwards before they cut 
the later.al margin. The sunface of the cheeks ins�ide the marginal fur
rows are cov�ered by rounded pits. The pygidium is sub-semicircular 
in outline. The axis is convex with four sharpely defined ax�ial rings 

and ring furrows. The side lobes have three or four pleura of which 
at !east the anterior and the second have free ends. The anterior pair 
is the !argest in width and length, with outer ends reaching beyond 

the foUowing pairs. Near to the axis it has deep median pleural fur-
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rows. The free ends of the 2. pair are short and directed backwards. 

The posterior ring of the axis is almost hidden between the cnds of 

the 2. and the 3. pairs. 
Remarks: - C. clavifrons has formerly been desnibed from the 

Norwegian Orthoceras Limestune (Brøgger, 1882, p. 131, pl. 5, figs. 

1-9) . Brøgger here figured a pygidium of the spccies (pl. 5, fig. 9). 

The figure is, however, according to himself "nicht gelungen". The 
abuve described form from the upper subzone ( 3 b o) Heramb, Rings

aker, is J,ike the species clescribed by Brøgger (1. c.) from a some
what higher zone. 

F a rn i l y L i c lz a d i d a e C o r el a. 

Type spec i es: 

Genus L ic has Dalman, 1827. 

By monotypy, Entomostrac ites lac inatus 
Wahlenbcrg, 1821. 

L iclzas sp. 

Small fragments of a pygidium belonging to a L ichas occure in 
the upper part of 3 b at Heramb, Ringsaker. A Liclzas sp. of nearly 
the same age from Gri)nviken, Oland, Sweden, was des<::ribed and 

figured by Regnell ( 1942, pp. 14-�15, textfig. 7 ) . That specimen was 

found in layers belonging to the PlaniJ,imbata zone or tlhe Limhata 
zone and is according to Regne·]] the oldest representative of the 

Lichadidae hitherto found in Sweden. The pygidial fragments of the 
L iclzas sp. from Ringsaker have a fine surface granulation. As only 

fragments occur in Ringsaker a comparation of the two old .Lichaddiae 

from Sweden and Norway i,s at present impossible. 

From Trernadocian beds in Bohemia, Rmicka ( 1926, p p. 14-1 5) 

describes a new species, L ic has klouceki founcled upon a pygidium. 

The pygidiurn shows a close resemblance to the spec:imen described 
by RegnC:•ll. 
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F a m i l y  C e r a t o p y g i d
.
a e  R a ym o n d, 1927. 

Genus Cer atopyg e Corda, 1847. 

Type sp ecies: - Olenus forficula Sars, 1835. 

C er atopyg e forficula (Sars, 1835). 

Pl. IV, figs. 10, 1 1, 14, 15. 

L ectotype: - P. M. O. coll. no. 4269 a. ( chosen by Størmer, 
1940, p. 127). 

Hypotypoids: - P. M. O. nos. 56 197 b, 56 199 (1. c., p. 127). 
Strand found this speci•es in the Iowermost part of the Lower 

Didymograptus Shale (grey shaie wirth hmestone lenses) at the 
locality Sten, Ringsaker. In the old collections at the P. M. O. I found 
a rock sample with plenty of fragments of Ceratopyge forficul a, from 
that locality. Among the fragments is a rather broad variety of C. 
forficula which may represent a new species of the genus C eratopyge. 

Brøgger ( 1882, pp. 123-24) gives a detairled ·description of C. for

ficul a, and mentions variation of the speoies C. acicul aris Boeck and 
C. l yra Boeck are by Brøgger interpreted as variations of one and 
the same species v1iz. Ceratopyge forficul a Sars. As long as the 
varieties of this species from the Ceratopyge beds is too little known, 
I suppose it is the best to interpret the specimens from the Lower 
Didymograptus Sha-le, Ringsaker as variety of C. forficul a. 

The hypostome of this well known species is undescribed. It 

occurs, however, in the above mentioned limestone J,ens from the zone 

3 b, Sten, Ringsaker. In the fossi•l coHections at the P. M. O. from 
the Ceratopyge Limestone I found supplementary matedal which 
enables me to giv·e a near'ly exihaustive des-cription of it. 

The hypostome is sub-elliptka-1 in outline. The middle body is 
elliptical and strongly convex. A faintly marked, shallow middle 
furrow is indicated. This separat·es the anterior labe and the rather 
narrow posterior lobe. At the latera-l ends of the middle furrow they 
widen. Here the maculæ are situated. llhe anterior wings are rela
tively broad and nearly vertically pla·oed. The anterjor border is 
narrow. The posterior brim tapers gradually fo11wards and ends half 
way up on each side of the anterior lobe. The p:�.sterior brim has a 
fainNy indkated bif.urcation. Together with. the typical hypostome 
occurs a shorter and broader hypostome of the g·enus Ceratopyge. 

Norges geo!. tidsskr. 30. 12 
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This hypostome most probably belongs to the broad variety of C. 

forficula mentioned above. 

Remarks: - The hyposto:me of C. forficula shows a close 

s'imillianity to .those of early r·epr·esents of the family A s a p h i d a e 

(as Hlustrated by Westengård, 1939) and the later occurring genus 
Megalaspis, thus indicati.ng relationship between Vhese fami:J.ies. 

Occurr ence: - C. forficula (Sars) :is one of the zonal fossils in 
the Ceratopy,ge lbed:s in Scandinavia. According to Strand it also 
oocurs sporadically in the low,ermost part of the zone 3 b in the Mjøsa 
district. Brøgger ( 1882, p. 76) mentions a find of the species in the 
upper part of 3 b at Eiker. I have examined Brøggers material from 

that locality and have not found tihe species. For the pres·ent it seems 
most probable that the vertica�l distribution of C. forficula is limited 
to the Cerat,opyg.e beds (the shale and the limestone (3 a /3-3 a y)) 
and to the limestone facies of the lowenmost sulb-zone of the Lower 
Didymograptus Shale (3ba). 

F a m i l y R a p h i o p h o r i d a e A n g e l i n, 1854. 

Genus Ampyx Dalman, 1827. 

Type species: - By monotopy, Ampyx nasutus, Dalman, 1827. 

Ampyx pater Holm, 1882. 

Pl. V, figs. 2, 4 b, 7, 12, 13, 14, 15, 16. 

L ectotype:- (Chosen here) R. S. no. A2 9254, Hgured by Holm 
1882 as f:igs. 13, 14, p. 16. An incomplete cranidium from the Lower 
Didymo,graptus Sha;le, Skattungbyn, Dalarne, Sweden. 

Syntypes: - R. S. nos. A2 9256, A2 9254'?. 

Diagnosis:- Ho1m ( 1882, p. 12) gives the foN·owing diagnosis 
of the spedes: "Der Kopfschi·eld bildet, abgesehen von .der Glabella 
ein .Segment .eines Kreises. Die Glabella hoch, gewtHibt, nkht gekielt, 
alber hinten an den Seiten etwas z:usammengedriickt, nadh hinten hin 
glekhmas,sig sich verjungend, mit ihrem freien TheHe ungefahr 1/3 
der ganzen lange der Glabeltla ausserhalb der Vorderkante des Kopf
schildes hervorragend. Die Spitz·e der GlabeMa aibgerundet, mit ·einem 
s·chmalen Rostrum versehen. Der Nackenriillg ziemlich schtmal, sowie 

atu:ah die erhohte Linie, twelche die hinter.e Kante der Wangen bildet." 
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Tiirnquist ( 1884, p. 87) gave an additional description of the 

species from the t)'ipe locality. The glabella is provided with a narrow 

rostmm which is langer than the glabella. From fragments he sug
gested that the genal spines are long and gently curved. The pygidium 
is short, rounded, triangular in outline with a nearly strai,ght ant·erior 
border. The axis reaches near to the border of the pygidium and has 
at !east three axial rings. 

Tlhanks to the obligingness of Professor Stensio, Stockholm, I 
have had the opportunity to compare the speoimens of Ampyx col
lected in the Lower Didymograptus Zone at Heramb, Ringsaker, with 
Holms type material from Skattungbyn ( see pl. V, figs. 14, 15, 16). 
There seems to be no doubt as to the conspecificity. As the type 
material is deficient I w1m give a rediscription of t1he species based on 
material from Heramb, Ringsaker (sev,eral well preserved cranidia 
and gen al spines.) 

Description: - The cephalon, excluding the glabella and frontal 
spine, is sub-tniangular to semiciroular in ouUine and has lang and 
ourved genal spines. The glabella i1s pear-shaped and strongly convex. 

The front of the ,gJa'bella is rounded and bears a long curved frontal 
spine whiclh is circular in cross 'section. The axial furrows are fairly 
deep. Four pairs of musde scars are s1ituated adjacent to the axial 
furrows. The posterior pairs are lar.ge and sha,llow, nearly circular in 

outline and is �situated near to the axial furrows. The anterior pair 

of scars is long and narrow. The two last mentioned pairs have their 
longest axis nearly normal to the axial furrows. The occipital furrow 
is broad and rather deep wi�h a pair of small musde scars at the outer 
ends. The oocipita'l ring is narrow and separated fromt he posterior 
border of t,he cranidium by the axial furrows. An elongate pit is 
situated in the axial furrows on each side of the widest part of the 
glabella. In front of the gl<aJbella a rather deep furrow separates a flat 

antenior border. The fixed cheeks are convex. The suture lines cut 
rhe ante6or border at a good distance from the glabeJila. From these 

cutting points the sutur·e lines curve over the cheeks in !lines concave 

outwards. They reach the posterior border just inside the genal spines. 
The suture thus is opisthoparian. The genal spines are lang, curved 
and directed outwards and backwards. They have a deep Jongi

tudinal f:urrow. 

Affinity: - Ampyx pater Holm seems to be clos,ely related to 
Ampyx nasatus Dalman. The simil,iarities between these species are 



178 STEINAR SKJESETH 

str:iking. It is 1ikely that the latter has developed from A. pater or 

closely allied species. 

Occurrence: - Lower Didymograptus Zone ( 3 b) Heramb, 

Ringsaker. It is one of the most common fossils in the Planilimbata 
Limestone in Sweden, and is listed from the localit,ies where �he Plani

limbata Limestone is developed. The species was first described from 
the Lower Didymograptus Shale (Phyllograptus Shale) in Dalarne, 

Sweden (Holm, 1882, p. 12). 

Genus Lonc!zodonzas Angelin, 1854. 

Type species:- By subsequent designation of Råymond, 1925, p. 35, 

Ampyx rostratus Sars, 1835. 

Lonchodomas volborthi (Schmidt, 1894) . 

Pl. V, figs. l, 3, 5, 8, 9, 1 1 . 

1894. Ampyx volborthi Schmidt, p. 80, pl. 6, figs. 1 1-20. 
1942. -» - Regnell, pp. 3-4, textfig. 4. 

In the 3 b mudstone at Heramb there occurs a species that agrees 
with "Ampyx" volborthi, and seems to be conspecitic with this. The 

species found has a four-edged glabellar spine and has therefore to 

be placed in vhe genus Lonchodomas. Acc01·ding to Schmidt ( 1894, 

p. 77) A. volbortlzi has five thoracic segments. Therefore it seems 

most likely 'to me that Schmidt's species belongs to Lonclwdomas. 

Further discussing of the above mentioned species must be post

poned as the type material at present is not accessible. For the present 

I see no reason for introduoing a new name for the species found at 
Heramb. 

Material: - A nearly complete cranidium, fragments of cranidia 

and several complete and well preserved pygidia. 

· Description: - 11he cephalon is triangular to semicircular in 

outline. The width is more than twice the sagittal length, excluding 

the spine. The glabel'la is strongly convex, and sJ,ightly carinate. It 

tapers gradually into a long frontal spine, four-edged in cross section. 

On each side of the glabella there are three pairs of deep muscle 

scars. 11he f,irst pair is the deepest and the glabella is narrowest just 

here. This pair corresponds with a pair of imprints in the occipital 

furrow. At the widest part of the glabella there is a pair of anterior 

pits. The cheeks are gently convex. The post-marginal furrow is broad 
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and shallow, deepening outwards, ending in an elongate pit laterally. 

The cheeks taper gradually into the gena:l spines. The outline of the 

pygidium is like that of A. nasatus. It is tr,iangular with slightly con

vex postlateral sides. It differs from A. nasatus in having a well de

fined edge at the inner margin of the doublure border. The axis is 

relatively narrow and long. It reaches the inner margin of the doub
lure, where the axis bends a little upwards. The axia1 furrows are 

shallow. Specimens without shell show about 20 axial rings, scarcely 

visible on specimens wi,th shell preserved. The axis hast he same 

pa:irs of muscle as Lonchodomas rostratus ( Sars) ( see Whittington, 
l 950, pp. 556-57). The slightly curved pleura are only indicated 
on the convex side lobes. The test of the cranidium and pygidium 
has fi,ne and closely spaced punctae. The side lobes of the pygidium 
have a fine striation in addition to the punctation. The doublure 
border of the pygidium has fine terrace lines sub-parallel to the 
margin of tlhe pygidium. 

Occurrence: - Lower D1idymograptus Zone �subzones ( 3 b y-o) 
Heramb, Ringsaker. The species is reported from the Planilimbata

Asa:phus Hmestones in oland, Sweden (Regnell, 1942, p. 4), and 
from the Umbonata limestone, Bornholm, Denmark (Poulsen, 1936). 
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The photographs are not retouched. All specimens whitened. 

Abbreviations: P.M. O. = Paleontologisk Museum, Oslo. 

R. S. = Naturhist. Riksmus. Palaeozool. Avd. Stock

holm. 

P LA TE 

Figs. 1, 2, 5, 6, 11. Megalaspis polyphemns Brøgger. 

Fig. l. Free cheek. Lower Didymograptus Zone (3b) Heramb, Rings

aker. P.M. O. na. 66323. 0.6 x. - Fi gs. 2, 5, 6. Holotype. (Brøgger 1882, 

pp. 74-75, figs. 2, 3.) Nearly complete specimen, enrolled. Horizon and 

locality unknown. P.M. O. no. 66398. 0.5 x. - Fig. 11. The hindermost part 

of the pygidium. Lower Didymograptus Zone ( 3bb) Heramb, Ringsaker. 

P.M. O. no. 66322. 1.1 X. 

Figs. 3, 7. !Jilegalnspis limbatn (Boeck). 

Fig. 3. Incomplete cranidium. Megalaspis Zone (3ca). Heramb , Rings
aker. P.M. O. no. 66330. 1 X. -- Fig. 7. Pygidium. Megalaspis Zone ( 3crd. 

Hera.mb, Ringsaker. P. M. O. no. 66325. l x. 

Figs. 4, 8. Megnlnspis heroides Brøgger. 

Fig. 4. Cranidium. Upper part of the Lower Didymogra;ptus Zone (3b) , 

Kårtveitbekken, Krekling (Brøgger coll.). P.M. O. no. 1538. 0.6 x.- Fig. 8. 

Hindermost part of the pygidium. Upper part of the Lower Didymograptus 

Zone (3b), Kårtveitbekken, Krekling (Brøgger coll.). P. M. O. no. 1537. 1.8 X. 

Fi,gs. 9, 10. Megalaspis planilimbata Angelin. 

Fig. 9. Pygidium. (Brøgger 1882, pl. IV, fig. 7.) Upper part of the 

Lower Didymograptus Zone (3b) , Krekling. P.M. O. no. H. 2633. l X· -

Fig. 10. Pygidium. Lower Didymogra.ptus Zone (3b)? Ottestad, Stange. 

P.M. O. no. 61137. 1.1 X· 
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Figs. 1, 2, 3, 4, 6. Meyalaspis ringsakerensis sp. n. 

Fig. 1. Pygidium. Holotype. Lower Didymograptus Zone (3b;·), Heramb. 

Ringsaker. P.M. O. no. 66325. l x. -� F1gs. 2, 3, 4. Incomplete pygidia. Lower 

Didymograptus Zone (3br)), Heramb, Ringsaker. P. M. O. nos. 66326-28. 

1.3, 0.9, 0.6 X. - · Fig. 6. Hypostome. Lower Didymograptus Zone ( 3b), 

Heramb, Ringsaker. P. M. O. no. 66324. 0.5 X. 

Figs. 5, 12, 13. Niobe læt:iceps Dalman. 

Fig. 5. Incomplete cranidium. Lower Didymograptus Zone (3bå), 

Heramb, Ringsaker. P.M. O. no. 66315. 0.5 x. �-� Fig. 12. Pygidium. Lower 

Didymograptus Zone (3bå), Heramb, Ringsaker. P.M. O. no. 66301. 1.7 X·
Fig. 13. Pygidium. Lower Didymograptus Zone (3bh), Heramb, Ringsaker. 

P.M. O. no. 66314. 0.5 X. 

Figs. 7, 8, 11. Nilens armadillo Dalman. 

Fig. 7. Nearly complete, enrolled specimen. Lower Didymograptus Zone 

(3b;'), Heramb, Ringsaker. P.M. O. no. 66331. 1.5 X. - Fig. 8. Cranidium� 

Lower Didymograptus Zone (3bå), Heramb, Ringsaker. P.M. O. no. 66334. 

1.4 X· 

Figs. 9, 10. NUeus limbatus Brøgger. 

Figs. 9, 10. Pygidia. Lower Didymograptus Zone (3b), Heramb, Rings

aker. P.M. O. 2.3 X. 
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Figs. 1-8. Ptychopyge herambensis sp. n. 

Fig. l. Cranidium and free cheek. Lower Didymograptus Zone (3br), 

Heramb, Ringsaker. P. M. O. no. 66305. 1.2 x. - Figs. 2, 3, 4. Holotype. 

Nearly complete enrolled specimen. - Fig. 2. Pygidium. P.M. O. nos. 66306 

-66307. 1.3 x. - Fig. 3. External mould of hypostome. P.M. O. no. 66307. 

1.3 x. - Fig. 4. Hypostome (in sit u). P. M. O. no. 66306. 1.3 x. �- Fig. 5. 

Pygidium. 3b, Heramb, Ringsaker. P. M. O. no. 66308. 1.2 X. -- Fig. 6. Pygi

dium. 3b, Heramb, Ringsaker. P.M. O. no. 66305. 1.2 x. - Fig. 7. Pygidium 

(long variety), Heramb, Ringsaker. P.M. O. no. 66309. 1.2 X· - Fig. 8. 
Pygidium and part of thorax. 3M, Herarnb, Ringsaker. P. M. O. no. 66310. 
0.9 x. 
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Fig. l. Ptychopyye exca1:ato-zonata (Angelin) Holotype. 

Pygidium. ( Angelin, pl. 29, figs. 4, 4a) bland. R. S. no. Ar. 22315. 2.3 x. 

Figs. 2, 5, 8, !l. Ptydwpyyc minor sp. n. LO\ver Dictymograptus Zone (3b;·l, 

Hera.mb, Ringsaker. 

Fig. 2. Pygiclium and part of the thorax. Holotype. P.M. O. no. 66311. 

2 x. Fig. 5. Pygidium. 3b;·. P. M. O. no. 66312. 2 x. - Fig. 8. Cranidium . 
3b;·. P.M. O. no. 66314. 3.5 X. Fig. 9. Pygidium. 3h;·. P.M. O. no. 66313. 

1.8 X· 

Fig. 7. Ptych!!}J!J!fC sp. Upper part of the Lower Diclymogmptus Zone ( 3b), 

Krekling. Brogger coll. P. Nf. O. no. 1537. 1.5 x. 

Figs. :l, '1, 6. Cyrtumr·topus clavif;·ons ( Dalman). Lowcr Diclymograptus 

Zone (3b<i), Heramb, Ringsaker. 

Fig. :>. Incomplete craniclium. 3M. P. �\L O. no. 66338. 2 x. - Fig. 4. 
Fixecl cheek. 3br). P. Ivi. O. no. 66340. 2 x. Fig. 6. Incomplete pygidium. 

3b<i. P.M. O. no. G63i0. 2 X. 

Figs. 10, 11, 14, 15. Cc;rntop!Jff'' forjiculrr ( Sars). 

Fig. 10. Incompleie cranidium. Lower part of the Lower Diclymograptus 

Zone (3bu), Sten, Ringsaker. P. !VI. O. no. 36056a. 4 X· -·· Fig. 11. Hypostome. 

Horizon and locality as prececling. P. M. O. no. 36056b. 3 X. - Fig. 14. Hypo

stome. Cera:topyge Limcstone (3a;·), Slemmestad. P.M. O. no. 1402. 2 x. -·

Fig. 15. Hypostomc. Lower part of the Lower Dlclyn10graptus Zone (3b((\, 

Sten, Ringsaker. P.M. O. no. 36056. 2 X. 

Fig. 12. Pygiclium of trilobite. Lower Diclym.ograptus Zone ( 3b;·), Heramb, 

Ringsaker. P. l\'L O. no. 36337. 2 X. 

Fig. 13. Symphysnrus sp. Lower Didymograptus Zone (3b;·), Heramb, Rings

aker. P.M. O. no. 66333. 1.6 X. 

Figs. 16, 17, 1\J, 20, 21. Raymondaspis litnbcttns (Angelin). Lower Diclymo

gra.ptus Zone (3b;·-il), Hcramb, Ringsaker. 

Fig. 16. Anterior vicw of pygiclium. 3bb. P. M. O. no. 66304. 3 X. -

Fig. 17. Pygiclium. 3bb. P.M. O. no. 66303. 2 x. · --Fig. 19. External moulcl of 
craniclium. 3b;·. P.M. O. no. 66302. 3 X. - Flg. 20. Cranidium. 3b;·. P.M. O. 
no. 66302. 2 X. - Fig. 21. Pygidium. 3bb. P.M. O. no. 66301. 2 X. 

Fig. 18. Trin od us aff . .rJlabratus (IAngelin). Pygiclium. Lower Diclymograptus 

Zone (3br\). Heramb, Ringsaker. P.l\I. O. no. 66301. 2 X· 
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PLATE V 

Figs. l, 3, 5, 8, 9, 11. Lonchodomas volborthi (Schmidt). Lower Didymo

graptus Zonc (3b?'-o), Heramb, Ringsaker. 

Fig. l. Cranidium. P.M. O. no. 66319. 2 x. - Fig. 3. Pygidium. 3by. 

P.M. O. no. 66320. 2.2 X. -- Fig. 5. Pygidium. 3b;·. P.M. O. no. 66320. 2 X. 
--- Fi•g. 8. Pygidium. 3b;·. P.M. O. no. 66318. 4 X. - Fig. 9. Pygidium. 3by. 
P.M. O. no. 60318. 5 X. --- Fig. 11. Pygidium. 3b;·. P.M. O. no. 66317. 4.5 X. 

Figs. 4a, 6, 10. Rcmopleuridcs aff. nanus V. Leucht. Lower Didymograptus 

Zone ( 3b;•-b), Heramb, Ringsaker. 

Fig. 4a. Cranidium. 3b. P.M. O. no. 66321. 3.3 x. --· Fig. 6. Cranidium. 

3b. P.M. O. no. 66341. 3 x. - Fig. 10. Larval cranidium. 3b. P.M. O. no. 

66342. 20 X. 

Figs. 2, 4b, 12--16. Arnpyx pntcr Holm. 

Fig. 2. Free cheek. Lower Didymograptus Zone (3b;·), Heramb, Rings

aker. P.M. O. no. 66343. 2.2 x. - Fig. 4b. Side view of c:canidium. Lower 

Didymograptus Zone ( 3br), Heramb, Ringsaker. P.M. O. no. 66321. 3.3 X.-
Fig. 7. Side view of cranidium. Lower Didymograptus Zone (3b;·), Heramb, 

Ringsaker. P. M. O. no. 66321. --· Fig. 12. Cranic!ium. Lower Didymograptus 

Zone (3by), Heramb, Ringsaker.-- Fig. 13. Cranic!ium. Lower Didymograptus 

Zone (3by), Heramb, Ringsaker. --Fig. 14. Cranidium. Skattungbyn, Dalarne, 

Sweden (type locality) Holm coll. Lower Didymograptus Shale. R. S. no. A2 
9254. - Fig. 15. Cranidium. Lcctot�·pe ( chosen here). Lower Didymograptus 

Shale. Skattungbyn, Dalarne, Sweden. R. S. no. A2 9254. (Holm, 1882, pl. 

fi,gs 13-14). -- Fig. 16. Cranillinm .. Lower Didymograptus Shale. Skattung

byn, Dalarne, weden. R. S. no. A2 9256. 
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