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Introduction.
In the Mjøsen district the rocks fall in the following geological
groups (see text-fig. l):
Archean (gneiss and granite).
Sparagmite formation.
Marine Cambro-Silurian beds.
Lava-beds of rhombporphyry and the overlying
Devonian sandstone in the Brummunddai.l
Plutonic masses of the Oslo District series in the south
western part of the district.
At the northern part of the lake Mjøsen the massive rocks of
the Sparagmite formation constitute the ground. just north of Rings
aker Church, as at Tømten, the famous locality for the Holmia fauna,
the highest member of this formation, the Quartz Sandstone, overlies
in cause of inversion the marine Cambrian beds. This so called
Ringsaker Inversion occurs on both sides of the lake with a trend
in WSW-ENE. Farther southwards the Quartz Sandstone and the
overlying Cambrian and Ordovician occur together with a regular
steep dip to the north. In the southern Mjøsen district, south of the
Quartz Sandstone masses in Høsbjørkampen at the eastern side
of the lake, south of the Archean horst in the Nes peninsula, as
well as in the areas east of the fault-line of the Hunselven river,
the Cambro-Silurian is alone to constitute the rock ground, the
Cambrian d irectly resting on the Archean, which comes to the sur
face at the southernmost part of the lake. As also shown in the
districts west and east of lake Mjøsen, the Quartz Sandstone with
overlying beds of the northern part of the district has been thrusted
towards the south and has come to rest upon Cambrian and Ordo
vician beds deposited on the Archean in the southern part of the
district.
The stratigraphy of the Cambro-Silurian in the Mjøsen district
has been made well known for the Lower Cambrian by the work
of BRAASTAD ( 19 15), KrÆR ( 19 16) and VOGT (1924), for the upper
parts of the Ordovician by KrÆR ( 1897) and HoLTEDAHL ( 1909) and
for the Silurian by KlÆR (1908). The Middle and Uppe r Cambrian
l

This area has recently been described by RosENDAHL (1929).

·
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and the Lower Ordovician, however, have never been systematically
treated.
TH. KJERULF in his work of 1857 on the geology of Southern
Norway devotes a section to the Cambrian and Silurian formation
at Mjøsen (p. 225). Alum-shale and Orthoceras limestone are described
as being the lowest members. In the paper of 1862 he has a good
deal to add, thus the occurrence of some fossils: Agnostus pisijormis,
Peltura scarabæoides and Dictyonema jlabelliforme, is mentioned.
j. G. O. LINNARSSON, the well known Swedish paleontologist,
visited Norway in 1870, and in his paper of 1873 relates to have
found at the beach of the Mjøsen in Ringsaker Oleni as well as
fragments of Paradoxides and species of Agnostus identical with
forms from the Paradoxides beds of Vastergotland. KJERULF then in
"Sparagmitfjeldet" ( 1873) mentions stinkstone with Agnostus parvi
frons to occur in Ringsaker.
W. C. BRøGGER publishes in 1875, 1876 and 1878 respectively
three papers on the Paradoxides beds of Norway. The work of 1878
on the Paradoxides shales of Krekling is especially very important,
giving a close stratigraphical and paleontological description for that
locality. He here lists the Paradoxides fauna of Norway as known
at that time. In 1882 BRØGCER gives an account of his discovery of
the zone of Paradoxides olandicus at Vinjulandet in Ringsaker, giving
also a detailed section along the Mjøsen south of Ringsaker Church.
I his great work "Die silurischen Etagen 2 und 3", dealing with the
olenid shales and the Ordovician beds up to the Orthoceras lime
stone in the vicinity of Oslo, he also reports of these particular beds
from the Mjøsen district.
j. H. L. VoGT, in a paper of 1884, describes the south-western
part of the district.
TH. MuNSTER, who made the geological map Lillehammer, has
contributed a considerable deal to the knowledge of the Cam brian
and Lower Ordovician of the district in his papers of 1891 and 1900.
Here many occurrences of Cambrian fossils are mentioned.
In his two papers of 1902 K. A. GR6NW ALL treats the Para
doxides beds of the Mjøsen district as known to him also from fos
sils seen in the collection in Oslo.
K. O. BJØRLYKKE in his work of 1905 describes the railway
section between Hamar and Lillehammer.
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O. HoLTEDAHL in his work "Studien i.iber die Etage 4 - beim
Mjøsen" also treats the Orthoceras limestone. In the paper of 19 10
he describes a number of olenids, some also originating from the
Mjøsen district.
V. M. GoLDSCHMIDT ( 1909) describes the geology of Ringsaker
and mentions a flnd of Dictyograptus jlabelliformis in stinkstone
layers.
j. KrÆR in his work of 1916 on the Holmia fauna at Tømten
also discusses the Middle Cambrian beds.
TH. VoGT (I 924) gives an account of the lowest Cambrian beds
just above the Quartz Sandstone. Describing the localities, he also
mentions the higher Cambrian beds.
In a recent paper H. FREBOLD ( 1928 b) in two instances refers
to the conditions in the Mjøsen district according to informations
given by the present writer.

The Zones of the Cambrian in Scandinavia.
As already stated, quite vigorous orogenetic movement has taken
place in the Mjøsen district, in spite of this the fossils in the lime
stone are in most instances well preserved. The sh al e s in which the
lenses af limestone occur, however, have been greatly squeezed and
'
mixed together. Thus the profiles give no information of the strati
graphical sequence, the fauna of each lense has to be put in its
proper place by regarding the undisturbed sections in other parts of
Scandinavia. The uniformity of the fauna makes this no difflculty.
We are able to provide such a standard for comparison from the
litterature. For the Paradoxides beds the opportunity will be taken
to make a review of its development in the various districts of
Scandinavia and to discuss the zone division.
As already mentioned, the Lower Cambrian is well known from
the Mjøsen district. It falls in the following divisions, as cited by
VOGT (1924a p. 362) :
lbt3 Zone of Strenuella linnarssoni.
lb:x

-"-

Holmia kjerulfi.

lai3

-"-

Volborthella and Platysolenites.

la:x

-"-

Discinella holsti, basement-bed.
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Of these we are to regard only the youngest zone, the Strenuella
limestone, the presence of which was shown by KIÆR in his work
on the Holmia fauna at Tomten. It is parallelized by him with the
Protolenus zone of New Brunswick and Shropshire. KIÆR a!so here
opposes the view of same American authors, who will place the
Protolenus zone in the Middle Cambrian. If yet mesonacids are
already absent, the Protolenus zone and its equivalents contain typical
Lower Cambrian forms.
On the other hand there must be a total break between the
uppermost Lower Cambrian, the Protolenus zone, and the Middle
Cambrian in the Atlantic province. This has been clearly demon
strated by CoBBOLD in Shropshire. Even among the brachiopods,
it is seen that only a few simple forms are passing from the Proto
lenus zone into the Paradoxides beds (from the table pp. 98 114
in WALCOTT's monograph). We know that such forms often have
a very great vertical range. It is probable that the genus Paradoxides
developed out of forms like Protolenus during this interval. The
cranidium of Protolenus resembles that of Paradoxides. It differs in
having a preglabellar field intervening between the g!abella and the
anterior border, but this is also found in the ontogeny of Paradoxides.
Now turning to the Paradoxides beds of Scandinavia, we find
the oldest zone, with Paradoxides i:ilandicus, in its best development
in the isle of O land. The fauna, described by LINNARSSON ( 1877),
occurs in greenish grey shale and limestone, only the upper part of
the zone is above sea-leve!. According to WESTERGÅRD (1929) the
thickness is about 40 m. The Olandicus zone is superposed by 30 m
of shale and sandstone, containing Paradoxides tessini and Liostracus
aculeatus. Between the two divisions rests a very thin phosphatic
conglomerate, the Acrothele granulata conglomerate, described by
j. G. ANDERSSON (1896 p. 165). Among the boulders are pieces
of limestone from the i:ilandicus zone, while Paradoxides tessini,
Liostracus aculeatus and Acrothele granulata are found in the matrix.
Thus there is a break here, the fauna in the overlying shale and
sandstone is also a new one with exception of some long ranging
forms, (Agnostus fallax and brachiopods).
At Andrarum in Skåne we have the finest continuous section
through th e Cambrian in Scandinavia, comprising both Lower, Middle
and Upper Cambrian. This being best known through the wo r k s of
TULLBERG

(1880)

and LINNARSSON

(1883), recently

WESTERGÅRD has
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given a very detailed description of the olenid shales. Resting on the
old Lower Cambrian sandstone is the greywacke shale with Holmia
kjerulfi, followed by a thin layer of phosphatic limestone, then by
about one meter of shale and the fragment limestone. These may
be regarded as equivalents to the Strenuella limestone of Ringsaker
and to the olandicus zone. Above the fragment limestone come 6 m
of alum-shale, the upper part of which contains lenses of limestone
with the fauna of the exsulans limestone, described by LINNARSSON
( 1879). Here the following forms may be noted: Agnostus gibbus,
A. fallax, Ctenocephalus exsulans, Paradoxides tessini, Liostracus
aculeatus. The latter is a leading form of this fauna, as seen above,
it is found in Oland in the granulata conglomerate and in the over
lying tessini sandstone, which, consequently, must belong to the
exsulans zone.
Above the exsulans zone in the Andrarum section we notice a
change in the fauna, marking a zonal boundary. Some of the species
from the exsulans zone disappear, thus Liostracus aculeatus is replaced
by L. linnarssoni. Paradoxides tessini on the contrary is found also
in the two following zones. Agnostus gibbus likewise passes the
boundary, occurring next above the exsulans zone together with
Liostracus linnarssoni. .
In the section of Krekling, known from the description of BRøGGER,
the alum shales are underlain by a 3 m thick basement-bed, resting
on the Archean. This layer contains Torellella lævigata ( BRØGGER
1909) and must be compared to the Torellella conglomerate of Hade
land. In the lowest part of the alum-shale Agnostus gibbus and
Liostracus
are found, the association of species which
at Andrarum occurs just above the exsulans zone. Thus the trans
gression by which deposition commenced at Krekling falls at the
boundary between this zone and the succeding zone. The Paradoxides
beds at Krekling consist of 25 m of shale. Agnostus gibbus is confined
to the lower 3 m, higher up the typical form of Agnostus parvifrons
and the variety mammillatus appear, here Agnostus gibbus is repre
sented only by the variety hybridus. According to the table in
BRØGGER's work ( 1878 p. 34 a) the mentioned forms of Agnostus
parvijrons disappear 9 m above the base of the alum-shale, at this
horizon another form of this species, Agnostus parvifrons nepos
and the species rugulosus of Paradoxides appear. Here a new zone
commences, corresponding to the zone of Paradoxides davidis in the
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Andrarum section, the species davidis and rugulosus occurring together
at Andrarum and having the same stratigraphical value. The writer
will propose to restrict the old term "zone of Paradoxides tessini"
to the beds with Paradoxides tessini and Liostracus linnarssoni
above the exsulans zone with Paradoxides tessini and Liostracus
aculeatus, and beneath the davidis zone. In previous litterature all
beds with Paradoxides tessini beneath the davidis zone have been
included in the tessini zone, but the exsulans zone has been well
known as the exsulans limestone from LINNARSSON's paper of 1879.
The faunas of the thus restricted tessini zone and
the davidis zone are on the whole the same both
for Andrarum and for Krekling, if yet not all forms
are common to both localities. There are species
common to both zones, thus Agnostus punctuosus
and A. incertus are found in the uppermost part
of the tessini zone, passing into the davidis zone.
Confined to the latter zone are A. parvifrons nepos
and A. nudus marginatus, while A. nathorsti and se
veral other forms are passing from the upper part
of the davidis zone into the forchhammeri zone,
named by its characteristic species of Paradoxides.
At Krekling this zone is represented by 6 m of black
grey-streaked shale, white at Andrarum it is a meter
thick layer of fine-grained black limestone, the AnFig. 2.
The Para
drarum limestone. The zone of Agnostus lævigatus
doxides section in
then is the uppe rmost member in the Paradox ides the isle of Born
beds of Scandinavia. Here Paradoxides is already holm, according to
absent, and the zone occupies the same position in the description of
GRONWALL.
the Middle Cambrian as the Protolenus zone in the
Lower Cambrian. It is unknown outside of Scandinavia. The best development of the zone is found in Vastergotland,
where it has been studied by WALLERJUS ( 1895). In Skåne it is
faintly developed.
As noted in the preceding, there is a break between the ølandi
cus and the exsulans zones, shown by the disconformity in the Oland
section and by the distinct faunas. Also the next zonal boundary is
marked by cr u s t a l movement, causing the transgression in the Oslo
District. Then it is obvious to suppose, that the fauna! changes between
the zones are connected with diastrophism. Actually, this also proves

l

lævigatus
zone

Andrarurn
limestone
(forchham
meri

davidis

zone

tessini zone

exsulans
zone
Lower
Cambrian
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to be the case by the different geographical distribution of the zones,
- indicating displacement of the shore-line. Now an excellent illustration
of this is offered by the Paradoxides section in the isle of Born
holm, as described by GRONW ALL ( 1902 a ) . Here a 25 cm thick
layer of exsulans limestone rests on the Lower Cambrian Rispebjærg
sandstone. The exs-ulans limestone contains boulders of the underlying
sandstone. It is superposed by alum-shales about l m thick, belonging
to the tessini zone. Above the alum-shale comes a layer of stink
stone, only 20 cm thick, the lower part of which is a phosphatic
conglomerate. This bed contains the typical fauna of the davidis
zone, the lithological development indicates a break. The forch
hammeri zone is present as Andrarum limestone, limited in places
by a sharp undulating line from the davidis zone, as seen from a
picture in GRONWALL's work (text-fig. 4). Above the limestone comes
a series of alum-shales, the lowest part of which contains Agnostus
lævigatus, and may represent the lævigatus zone, then follow the
olenid zones.
Thus in Bornholm, situated near the eastern border of the
deposition area, the development of the zones has been very sensi
tive to crustal movement, therefore appearing as sharply limited
units of their own much more clearly than in the thicker sections of
Andrarum and Krekling.
The stratigraphical scheme for the Paradoxides division is as
follows:
ldi3 Zone of Agnostus Jævigatus.

ld:z

-"

lc0

"

lcy

"

!cp

"

lc:z

"

Paradoxides forchhammeri.
Paradoxides davidis.
Paradoxides tess ini.
Ctenocephalus exsulans.

-

Paradoxides olandicus.

The designation by numbers and letters follows the practice of
BRØGGER.
The Paradoxides divison is overlain by the olenid shales. There
seems to be no great break between the two divisions, as we know
that Agnostus pisijormis also occurs in the two uppermost Para
doxides zones.
The sequence of the olenid zones has been well known from
BRøGGER's "Etagen 2 und 3", recently WESTERGÅRD ( 1922) has
given a detailed description of the olenid beds of Sweden. We have
the following stratigraphical scheme:
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Zone of Parabolina heres.

2d

"

Peltura, Sphærophthalmus and Ctenopyge.

·

2do Subzone of Parabolina longicornis.
Peltura scarabæoides.
Peltura minor and P. scarabæoides acutidens.
2d:x
-"Ctenopyge flagellifera and Protopeltura præcursor.
2c Zone of Leptoplastus and Eurycare.
"
"

2dy
2d[3

2b

-"-

Parabolina spinulosa.

2ai3

-"·-

Olenus.

2a:x

-"-

Agnostus pisiformis.

Also here the designation of the zones follows the practice of
BRØGGER, only the division 2 a falls in two zones, while 2 e, used
by BRØGGER for the Dictyograptus shale, is now to be used for the
Parabolina heres zone.
The olenid zones show an extreme uniformity in the faunas, in
most cases two species occur together in great number, while other
forms are rare or absent. In the districts near Oslo the thickness
of the olenid shales is about 40 m and in the Langesund-Skien district
25 m. It is more than 37 m at Andrarum and 2 1 m in Bornholm.
In Våstergotland, bstergotland, Nårke and Southern bland it varies
from 5 to 15 m, in N orthern bland the whole division thins out
into conglomerates. The olenid shales are then overlain by the widely
transgressing Dictyograptus shale.

The Cambrian of the Mjøsen District and Adjacent Areas.

The Northern Mjøsen District.
In the vicinity of Ringsaker Church all the Cambrian zones
have been found. At Tømten we have the well known locality for
the Lower Cambrian Holmia shale and Strenuella limestone. The
other zones of the Cambrian occur at the following localities along
the beach of the Mjøsen: Evjeviken, Stensviken, Stensodden, Ring
strand, Vinjulandet (see map fig. 3). Also outside this small area we
have some occurrences of Cambrian fossils.
L o w e r C a m b r i a n.
Of the Lower Cambrian zones we are only to regard the youn
gest one, that of Strenuella linnarssoni. A number of specimens of
grey hard sandy or argillaceous limestone collected at Tømten have
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yielded the following fauna: Torellella lævigata,

lVI icromitra sp., Lin
gulella nathorsti, Botsjordia cælata, trilobite fragments showing a

sculpture of granulation and raised lines. Two specimens of similar
rock from the same locality have yielded a fine valve of Botsjordia
cælata and a cranidium of Strenuella linnarssoni. Both occurrences,
consequently, must belong to the Strenuella linnarssoni zone, to the

MJØSEN

�� ��11!1
-�
5
+
1k.m.

Fig. 3. Geological sketch-map showing the localities for Cambrian fauna in Rings
aker. According to maps published by GoLDSCHMIDT (1909) and KrÆR (1916).
l. Q uartz Sandstone.
3.

2. Sandstone shale and green shale, Lower Cambrian.

Black shale, chiefly alum-shale, Middle Cambrian to Lower Ordovician.
4. Orthoceras limestone. 5. Black shale, division 4 a.

fauna of which, as listed by KlÆR ( 19 16 p. 95), the following forms
are added: lVIicromitra sp., Lingulella nathorsti, Botsjordia cælata.
The trilobite fragments may represent a form like Protolenus, they
can not belong to the smooth Strenuella and Ellipsocephalus forms
of this zone. Of special interest is the occurrence in Norway of
Botsjordia cælata, a form characteristic of the Lower Cambrian in
the Atlantic province of North America. It is also found in the
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band in the middle part. The phosphatic conglomerate also occurs
in Ioose boulders, the dimensions of which indicate thicker Iayers of
this sort of rock than those found in the outcrops. It thus appears
that several beds of limestone and sandy Iimestone with phosphatic
conglomerates have been Iaid down in this zone.
By microscopical examination the green sandy limestone proves to consist of
quartz and glauconite grains together with calcite. The quartz grains are rather
sharp-edged with an average size of O, l mm. The glauconite grains are of the same
size with a ragged outline.

The glauconite substance is a bright blueish green

aggregate of minute particles, showing a weak birefringence, by immersion the
refractive index has been determined to ly between l ,585 and l ,590.

Between the

grains calcite is amply present, also dark pigment and pyrite is seen.
The phosphatic sandstone in the boulders contains quite similar quartz and
glauconite grains, here only calcite is more scarce, while the rock is cemented by
phosphorite substance, forming a distinctly concentric cover on the grains.

The

phosphorite is greyish brown of colour, clear and transparent, optically isotropic
with refractive index between 1,615 and 1,625.

A sample of this rock from loose

boulders collected at Ringstrand, analysed at the initiative of HOLTEDAHL, proved
to contain 14,19 o;o of P205•
TH. VoGT (1924 b p. 88) published the following analyses of the rocks from
Stensviken described above:
Glauconitic sandy limestone . . . . . . . .

.. ..

Phosphatic conglomerate . . . . . . . . . . . . . . . .

2.JOOo P 2 05
6 69

Piece of phosphatic sandstone. . . . . . . . . . . 18.18
Fossiliferous limestone . . . . . . . . . . . . . . . . . 0.42

In Stensviken as well as at Ringstrand limestone lenses belonging
to the exsulans zone have been found to ly nearest to the phosphatic
beds. If yet the layers are in general greatly disturbed, these are
assumed to make out the upper part of the olandicus zone, directly
overlain by the exsulans zone, while the olandicus beds of Vinju
landet belong to the lower part.
1 cø.

Zone of Ctenocephalus exsulans.

The beds of this zone in Stensviken mentioned above are thin
lenses of light yellowish-weathering stinkstone with the following
fauna: Metoptoma barrandei, Agnostus gibbus ( rare, on! y one
specimen found) , Ctenocephalus exsulans, Paradoxides tessini, Lio
stracus aculeatus, Solenopleura parva, S. munsteri n. sp., S. aff.
cristata. At Ringstrand we find lenses of grey stinkstone, also occur
ring as loose boulders. Here the fauna is: Hyolithus sp., Agnostus
gibbus,

A.

fallax,

Ctenocephalus exsulans,

Paradoxides tessini,
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Liostracus aculeatus, Solenopleura parva. The zone is also found at
the western side of the Mj ø sen, at Stokke bridge about 12 km N
of Gj ø vik , here A. fallax, P. tessini and L. aculeatus are found in
black stinkstone.
lcy.

Zone of Paradoxides tessini.

In the alum-shale of Ringstrand lenses of the usual black stink
stone are found, containing Agnostus gibbus & v. hybridus, A. fallax,
Paradoxides tessini and Liostracus linnarssoni, representing the lower
part of this zone, also Agnostus intermedius has been found by
MONSTER at the same locality. A stinkstone lense occurring here
was found to contain the following fauna typical of an upper horizon
in the zone: Agnostus parvifrons & v. mammillatus, Paradoxides
tessini, Liostracus linnarssoni. Pieces with a corresponding fauna
collected by MoNSTER also contain Hyolithus sp. and H. aff. plicatus.
lco.

Zone of Paradoxides davidis and rugulosus.

Of this zone a good many limestone layers have been found,
the whole fauna is as follows: Hyolithus socialis, Raphistoma (?) cf.
brøggeri, Agnostus atavus, A. punctuosus, A. nathorsti, A. incertus,
A. lundgreni, A. lundgreni nana, A. lævigatus, A. nudus marginatus,
A. fallax, A. fallax ferox, A. planicauda, A. parvifrons mammillatus,
A. parvifrons nepos, A. truncatus, A. truncatus lens, Ctenocephalus
laticeps, Paradoxides tessini, P. rugulosus, Solenopleura cf. brachy
metopa, Liostracus linnarssoni, Conokephalina ornata.

Most of the faunas collected seem to belong to an upper horizon
in the zone. The following species have been found in Stensviken:
H. socialis, A. nudus marginatus, A. fallax, A. parvifrons nepos,
A. truncatus, P. rugulosus, S. cf. brachymetopa, L. linnarssoni and
Co. ornata. At Ringstrand the following associations have been found:
A. fallax, A. planicauda, A. parvifrons nepos, A. truncatus &. v. lens,
and another A. lundgreni & v. nana (very common), A. fallax, A.
parvifrons mammillatus. A limestone layer, outcropping about 70 m S

of the Orthoceras limestone, is composed of two sorts of rock each
with their fauna. In black stinkstone are found: H. socialis (very
common), R. (?) cf. brøggeri, A. parvifrons mammillatus, A. parvifrons
nepos, A. truncatus and L. li nn arsso ni
In greyish tough li me sto ne
were found: A. nathorsti, A. lundgreni & v. nana, A. nudus margi
natus, A. planicauda. A stinkstone le n s e in the northern part of
.

Norsk Geo!. Tidsskr X.
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Vinjulandet has yielded: H. socialis, A. punctuosus, A. nathorsti,
A. lundgreni, A. lævigatus, A. fallax ferox, L. linnarssoni. From
this locality BRØGGER collected a similar fauna, containing a!so A.
planicauda and Ct. laticeps. In Brummunddal the following association
has been found: A. punctuosus, A. incertus, A. lundgreni & v. nana,
A. fallax, P. tessini and P. rugulosus.
1 da.

Zone of Paradoxides forchhammeri.

This zone is found in Stensviken with the following fauna:
Billingsella exporrecta, Agnostus aculeatus, A. lævigatus. A. lævigatus
similis, A. fallax, Paradoxides forchhammeri, Solenopleura brachy
metopa. just N of the mouth of the Bråstad river, at the western side

of the Mjøsen, alum-shales outcrop in the beach, overlain by over
thrusted Quartz Sandstone, as described by TH. VoGT ( 1924 a p. 306).
Limestone lenses in the shale here contain: Hyolithus tenuistriatus,
Agn. aculeatus, A. lævigatus, A. kjerulfi, Paradoxides forchhammeri,
Conokephalina sp., Solenopleura sp.
l d(3.

Zone of Agnostus lævigatus.

Embedded in the alum-shale at Ringstrand we find small lenses
of fine-grained stinkstone with a pale brownish lustre, containing
Agnostus lævigatus and Loganellus costatus.
Up p e r C a m b r i a n .
2au..

Zone of Agnostus pisiformis.

The only fossil of this zone is found in Evjeviken, in Stensviken
and at Ringstrand.
2a(3.

Zone of Olenus.

Stinkstone lenses with Olenus truncatus and Agnostus pisiformis
obesus are rather common in the localities of Ringsaker. In Evje
viken also Olenus gibbosus has been found together with larva! forms
of the same species ( STRAN o 1927). Agnostus reticulatus, a form
belonging to this zone, was found at Ringstrand by MuNSTER.
2b.

Zone of Parabolina spinulosa.

In Evjeviken this zone is represented by Protospongia fenestrata,
Grusia lenticularis and Parabolina spinulosa. At Stensodden and in
Brummunddal Parabolina spinulosa has alone been found, in the
latter locality collected by H. RosENDAHL.
•
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Zone of Leptoplastus and Eurycare.

In Evjeviken we find Leptoplastus ovatus and Eurycare latum.
At Stensodden Leptoplastus ovatus is found together with Eurycare
brevicauda. In Evjeviken also Eurycare angustatum and Leptoplastus
cf. longispinus are found in separate Iayers. The latter form has
also been found in Brummunddal.
2d.

Zone of Peltura, Sphærophthalmus and Ctenopyge.

Subzone 2da. Protopeltura præcursor is found in a cutting at the
road leading to Gaupen, about l km S of Ringsaker Church.
Subzone 2d13. In Evjeviken and in Stensviken we find the asso
ciation Peltura minor, Ctenopyge afjinis and Sphærophthalmus major.
At Stensodden we find P. scarabæoides acutidens together with S.
major and also the association P. sp., Ct. spectabilis and S. major.
Subzone 2dy. A stinkstone layer in Evjeviken contains Peltura
scarabæoides, Ctenopyge afjinis, Sphærophthalmus majusculus and
S. alatus. P. scarabæoides and S. majusculus are also found in
Brummunddal (coll. H. ROSENDAHL).
Subzone 2db. Probably a stinkstone layer in Evjeviken with
Peltura scarabæoides and a Parabolina sp. represents the subzone
of Parabolina longicornis in Sweden 1•
2e.

Zone of Parabolina heres.

Parabolina heres is found in Evjeviken and also in Brummund
dal, here together vith Boeckia illænopsis.
3aa.

The Dictyograptus shale.

This bed, directly overlying the olenid shales, is also included
here. At Stensodden we find alum-shale with Dictyograptus flabelli
formis, in which are embedded great stinkstone lenses with the
Dictyograptus form together with Parabolinella wimani and Boeckia
mobergi. Also a shale with D. flabelliformis norvegicus seems to
be present in Ringsaker (cf. p. 360).
l

At Vestfossen BRØGGER (1882

a

pp. 5--6. text-fig. l on p. 29) found a layer

with Peltura scarabæoides and Parabolina cf. heres just below the zone of
Parabolina heres.
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The Southern Mjøsen District.

In Østre Toten parish the brook Risbekken runs in a northern
direction, joining the river Lena just S of the railway station Kraby,
(see map-section Hamar). U pwards from Majer farm the brook has
formed a ravine in the alum-shales, about l km above the farm the
brook section has cut down to the Archean and the overlying basal
Cambrian. With a dip of 20o in N 30c W the Cambrian here rests
on a weathered gneiss (text-fig. 5). Lowest in the section is a 50 cm
thick basement-bed, containing nicely rounded quartz-pebbles and
irregular fragments of the underlying rock in a matrix of greenish
grey calcareous sandstone. Very thin seams of green shale are seen
in the middle part, in the lower part it is strongly impregnated with
pyrite, here also phosphorite nodules are found. This bed contains
fragments of Torellella lævigata and must correspond with the Torel
Jella conglomerate of Hadeland. It is overlain by alum-shales of the
tessini zone with a distinct disconformity. At the base of the alum
shale we find an only 5 to l O cm thick conglomerate, containing
small angular quartz-pebbles in a dark bituminous matrix. The border
to the underlying is distinctly sharp, indicating a break. About 50 cm
above the base Agnostus gibbus is found in a thin layer of stink
stone. Higher up in the shale come four layers of stinkstone, in
the uppermost of which, about 3 m above the base, A. parvijrons
mammillatus and Liostracus linnarssoni were found. The section
is finished by 3 to 4 m of shale with limestone in the upper part,
however, no fossils being found here. just below this locality the
following fossils were found in stinkstone embedded in the alum
shale at the brook: Agnostus gibbus hybridus, A. fallax, A. parvijrons
& v. mammillatus, Paradoxides tessini, Liostracus linnarssoni. This
fauna certainly is from the same horizon as that just mentioned.
The alum-shales are exposed in the brook for some 3 km farther
upwards, but Parabolina heres, and Dictyograptus jlabelliformis
together with Boeckia mobergi are the only fossils found.
On the eastern side of the Mjøsen some of the Cambrian zones
are known from loose boulders found in the districts surrounding
Hamar. The following fossils are found here, most of them were
reported of by BRøGGER (l 882 a): Agnostus lævigatus and Loganellus
costatus, Agnostus pisijormis, Olenus sp., Grusia lenticularis, Lepto
plastus minor, all from Stange parish (coll. BRØGGER). Leptoplastus
raphidophorus norvegicus from the vicinity of Hamar, Leptoplastus
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ovatus and Eurycare latum, Peltura minor and Sphærophthalmus
major, P. scarabæoides and S. majusculus. Also the Dictyograptus

shale is found, here without limestone inclusions. Farther to the
west, in Torpa, the valley district of the river Dokka, MuNSTER
collected a piece of stinkstone containing Agn. atavus, Liostr. linnars
soni and Par. tessini. MuNSTER (1900 p. 26) also cites Parabolina
spinulosa and Eurycare latum.
From Etnedal BRØGGER ( 1876) described fossils of the forch
hammeri zone found at Breidengen. At the same locality a1so
A. gibbus, A. fallax, A. parvifrons nepos and Liostr. linnarssoni were
found. At localities N and W of the lake Dalsfjord REUSCH (1884)
found among others A. parvifrons nepos, L.linnarssoni and P. tessini.
GoLDSCHMIDT (191 O) reports of fossils of the Peltura zone from
Tonsåsen. The fossils from these districts represent the Paradoxides
division except for the exsulans zone and almost the entire olenid
division. The Lower Cambrian is also present.
From the districts east of the Mjøsen BRøGGER (187 5, 1878)
described the following fossils of the tessini and davidis zones found
near the railway station Øksna at the river Glommen: Agn. punctuosus,
A. nathorsti, A. parvijrons & v. mammillatus, A. truncatus, A.fallax,
Par. tessini and Liostr. linnarssoni. The alum-shale with the fossils
is situated just above the Archean and is superposed by overthrusted
Quartz Sandstone. From the districts east of the river Glommen
SCHIØTZ (1902) cites fossils from the same Paradoxides zones and
from some of the olenid zones. Here alum-shale with Agnostus
gibbus is found next above the Archean. From Andrå at the lake
Storsjøen in Rendalen Agnostus lævigatus and Loganellus costatus
are known, (coll. N . O. HoLST and A. GETz)
.

Note on the Lower Ordovician of the Mjøsen District.
During the field work the writer has also paid attention to the Lower Ordo
vician beds up to the Orthoceras limestone. In general the same development is
found as that described by BRØGGER from the districts near Oslo.
The Dictyograptus shale has already been reported of. At Tømten the division
3a�, the Ceratopyge shale, has been found as a black micaceous shale with Cerato
pyge forjicula, lying between Dictyograptus shale and Ceratopyge limestone.

In the

Snertingdal valley the Ceratopyge limestone is seen at one locality to be underlain
by a similar shale with thin sandstone layers, (MUNSTER 1900 p.

THE CAMBRIAN BEDS OF THE MJØSEN DISTRICT IN NORWAY

327

The Ceratopyge limestone, 3ay, is found near Hamar, at Stensodden. Rings
aker and in Snertingdal in the same development as at Oslo with the same
characteristic fauna. In Torpa it is represented by shale with lenses of sandy lime
stone, IMUNSTER 1900 p. 30).
The shales of 3b fall in two divisions, a lower consisting of green or grey
shale with lenses of limestone and an upper black graptolite shale with Didymograptus,
Tetragraptus and Phyllograptus forms. At Stensodden, Ringsaker, a greenish grey
shale with limestone lenses, belonging to the lower division, has been found with
the following fauna: Lingulella lepis, Eoorthis christianiae, Ceratopyge forjicula,

Niobe insignis, iVJegalaspis stenorachis?. The upper division with the graptolite
fauna is known from the vicinity of Hamar, from Redalen, 14 km N of Gjøvik, and
from Snertingdal. According to BRøGGER (1882 a pp. 19

20) it is also found in

Ringsaker and in Toten.
The Orthoceras limestone, 3c, is found in good sections at Hovinsholm in the
isle of Helgø (cf. HoLTEDAHL 1909 p. 5), in a railway section N of Hamar and at
Stensodden, Ringsaker. At Hovinsholm the thickness is more than 13 m, the base
is disturbed in the sections. The sequence is from the base: 6 m of nodular lime
stone, l m of glauconitic limestone, a thin layer with small, black, probably phosphatic
lenses, 3 m of compact limestone with endoceres and 3 m of nodular limestone
and shale with thin even limestone layers in the upper part.

The lense layer is

corresponding to that described by BRøGGER from Oslo and also to the lower
"Linsenschicht" in the East Baltic.
In the railway section of Hamar the sequence is: 13m of nodular limestone,
6 to 7 m of compact limestone with endoceres, and 3 to 4 m of nodular limestone

and shale with limestone layers, the whole thickness totals 24m. Here the glauconitic
limestone and the lense layer were not found.

In these sections the compact lime

stone with the endoceres is the division 3c'.' of BRøGGER, the Orthoceras limestone
in a restricted sense, while the lower nodular limestone must represent 3c:t and
3c�. At Hovinsholm the limestone is rather rich in fossils, but the material collected
is still too limited to give an illustration of the fauna.
At Stensodden the Orthoceras limestone is 40 m thick, consisting exclusively
of nodular limestone rich in shale Jamellae. Farther to NW, in Snertingdal, the
shale matter becomes still more dominating.
The Orthoceras limestone is overlain by the Ogygia shale, (cf. HOLTEDAHL
In the south, at Hamar and at Hovinsholm, there seems to be an even
transition between the two divisions, while at Stensodden and also at Redalen, where
this boundary is exposed, there is an abrupt change in facies from the nodular
Orthoceras limestone to the black shale containing baryte-bearing limestone lenses
with Ogygia dilatata.

1909).

On the whole the beds of "Etage 3" show a greater content of terrigenous
material towards the north-west, as was pointed out by HoLTEDAHL (1909 p. 71).
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The Cambrian of some other Norwegian Districts.
The Randsfjord District.

just N of the lake Randsfjord, ne ar the railway station Nord
sinna, HoLTEDAHL (191 5 p. 8) found a Lower Cambrian shale with
Torellella lævigata, 5 to 6 m thick, resting on the Archean. It is
supersosed by alum-shale and then by overthrusted Quartz Sand
stone. Farther towards the south, from near Hasvold farm at the
eastern side of the lake HoLTEDAHL (1. c. p. 17 18) cites Agn. gibbus,
A. parvifrons, A. nathorsti and A.lævigatus. In the district Hennungs
bygden ( HoLTEDAHL 19 11) a quartz conglomerate with Torellella
intervenes between the Archean and the alum-shales, from which
Agn. nathorsti, A. lævigatus and A. parvifrons nepos are cited. The
Torellella conglomerate of Hadeland was first found by BRøGGER
(1909) at Bjerke near Brandbu.
just W of Nes Church, Røykenvik,
Cambrian shales are exposed in the beach. Here HoLTEDAHL
found a great lense of light limestone containing numerous crainidia
of Par. ølandicus and a pygidium of P. cf. pinus and a Paradoxides
n. sp. The following fossils have further been collected at this locality
by MoNSTER, HOLTEDAHL and the writer: From the tessini zone:
Agn. gibbus & v. hybridus, Par. tessini and Liostr. linnarssoni. From
the davidis zone: Agn. atavus, A. incertus, A. punctuosus, A. nudus
marginatus, A. fallax, Par. rugulosus and Liostr. linnarssoni. From
the forchhammeri zone: P a r. forchhammeri, Agraulos difformis,
Solenopleura cf. brachymetopa. The olenid shales are inadequately
known for want of outcrops. Near the railway station jaren STøRMER
(1921) found layers of stinkstone with Dictyograptus jlabelliformis,
Boeckia mobergi and a Parabolinella.
Basal Beds of Slemmestad.

At Slemmestad, about 20 km SW of Oslo, the thin basal con
glomerate, resting on the Archean, passes into dark fossiliferous
stinkstone. Here Torellella is not found in the conglomerate (KlÆR
19 16 p. l 00). BRøGGER and KlÆR has collected a large material of
this stinkstone, containing the following forms: Hyotithus socialis,
Agnostus gibbus, Paradoxides tessini, Liostracus linnarssoni, Soleno
pleura parva, S. munsteri n. sp. This is the fauna typical of the
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basal part of the tessini zone with many forms passing from the zone
preceding.
The Upper Cambrian of Slemmestad was described by
BRØGGER (1882 a p. 5).
The section of Krekling has already been discussed. Also at
the lake Øieren there is a small area with Cambrian alum-shales
(HOLTEDAHL 1907, 1916).
Langesund

Skien District.

According to BRøGGER (1884 p. 256) we here have a quartzitic
sandstone resting on the Archean. The thickness of this bed is
about 16 m near the town of Brevik, it here falls in two divisions,
a lower light and an upper blueish dark quartzitic sandstone,
according to personal information by TH. VoGT. Farther to the
north, in the valley of Bøelv, the thickness is only about 3 m
according to BRØGGER. The sandstone is here overlain with an even
transition by black Paradoxides shales (the shale interchanging with
the sandstone at the border), thus it may seem to belong to the Middle
Cambrian. TH. VoGT (1924 a p. 341) considered the sandstone to
be of Lower Cambrian age, as may be expected from its lithological
development. In the shale 2 m above the sandstone BRØGGER found
Liostr. linnarssoni, Agn. fallax and A. parvifrons, and only 1/2 m
higher up A. lævigatus and then A. nudus marginatus, A. punctuosus
and A. nathorsti. In BRØGGER's collection A. parvifrons is present
only in a cephalon, and it is thus impossible to decide which form
it is. The species found just above indicate, however, an upper
horizon in the davidis zone, and it seems that the lower part of the
shale above the sandstone belongs to this zone. Thus the tessini
zone is absent, if it is not represented in the sandstone. The shale
of the davidis zone is 5 to 6 m thick, it is overlain by 6 m of shale
belonging to the forchhammeri zone, then follow olenid shales.
The sandstone, thinning out to NW, is of great interest, indicating
a shore-line not far away to the west.
The Mountain Regions of Southern Norway.

At the stations Finse and Ustaoset on the Bergen railway
GoLDSCHMIDT (1912 a, 1925) found Lower Cambrian basal beds
resting on the Archean. At Finse Torellella lævigata was found.
The richer fauna of Ustaoset was described by STØRMER (1925), who
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proved these beds to be equivalents to the zone of Strenuella linnars
soni at Ringsaker. They are overlain by phy llitic alum-shale, thus
the section resembles the conditions in Risbekken and in Hadeland,
but here we do not know which zones are represented in the alum
shales. In the Hardangervidda, farther to SW (BRøGGER 1893),
phy llitic alum-shales rest on the Archean in a thickness of 40 to
50 m, in their uppermost part Dictyograptus jlabelliformis was found.
From the Stavanger district GoLDSCHMIDT ( 1921 p. 7, 1925 p. 11)
reports of phyllitic alum-shales underlain by basement-beds, perhaps
of Lower Cambrian age.

&'* * #*   )!* !* *

'*

Skåne.

The sections of Andrarum and of Bornholm, which also belongs
to Skåne in geological respects, have already been discussed. In a
section near Fågelsång in the western part of this district the sequence
is, according to TROEDSSON (1917): old Lower Cambrian sandstone,
shale and fragment limestone with the Holmia kjerulfi fauna, an
only l O cm thick lay er of phosphatic calcareous sandstone with
Acrothele bellapunctata, parallelized with the Strenuel!a limestone of
Ringsaker. Then follows alum-shale with some b rachi o po d s probably
pertaining to the olandicus zone.


Vastergotland.

The Cambro-Silurian here occurs in three separate areas, Halle
berg and Hunne berg in the west and Kinnekulle and Billingen- Fal
by gden in the east. In this district the tessini zone, developed as
alum-shale 6 to 8 m thick, rests upon a meter-thick lay er of glauconitic
sandy limestone, representing the olandicus or the exsulans zone,
(WEsTERGÅRD 1928 a p. 33). At Djupadal, E of Falkoping LrNNARSSON
(1869 p. 39) found lenses of limestone with Agnostus gibbus, A. fallax,
Paradoxides tessini and Liostracus linnarssoni in the lower part
of the shale, higher up P. tessini and A. parvifrons were found.
WALLERIUS (1895) has listed the fauna of the tessini zone 1• The
tessini zone is overlain by the forchhammeri zone, which is present


Both LINNARSSON

(1869)

soni -p L. aculeatus.

and WALLERIUS

(1895)

referred to Liostr. linnars
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as a regular layer of limestone (Andrarum limestone) in the west
in Halleberg and Hunneberg, in the eastern areas it is developed as
the so called exporrecta conglomerate, in the matrix of which the
brachiopod Billingsella exporrecta is very plentiful. If the davidis
zone is present at all, it is extremely thin. The lævigatus zone,
described by W ALLERIUS ( 1895) , is represented by 4 m of alum
shale, yielding a rather rich fauna. Here the olenid shales are about
12 m thick according to WESTERGÅRD.
Thus the exsulans zone may seem to be absent in Vastergotland,
while the tessini zone is absent in the districts to the east.
Ostergotland and Narke.

WESTERGÅRD (1928 b) has recently given a review of the Cambrian
of Ostergotland. The zone of Paradoxides ølandicus is represented
by l O to 15 m of grey, part! y calcareous shale with limestone layers,
resting upon Lower Cambrian sandstone. It is overlain by 5 to
l O m of similar beds with Paradoxides tessini. A phosphatic con
glomerate found at Vågforsen is probably situated at the limit between
the two zones, corresponding to the Acrothele granulata conglomerate
in Oland. The fossils from the shale with Par. tessini belong to the
exsulans zone, the next Paradoxides zone known being the forch
hammeri zone and then the lævigatus zone, represented by some
2 and 3 m of alum-shale with stinkstone. The olenid shales are
5 to 6 m thick and thinning to the east.
In Narke we find the same development of the Cambrian as in
6sterg6tland.

The

Lower

Cambrian sandstone is overlain by the

zone, present as a grey shale, ( ANDEI,{SSON 1892). LINNARSSON
( 1875) reports of grey shale with layers of greenish grey limestone,
in which among other fossils Par. tessini, Liostr. aculeatus and Agn.
gibbus were found. In the lower part of the alum-shales the forch
hammeri and the lævigatus zones are represented.
From these districts not a single fossil indicating the tessini or
the davidis zone is known, and it must then be justified to conclude,
that the mentioned zones are absent.
olandicus

Oland and Gotland.

The olandicus shale and the tessini sandstone of Oland has
already been mentioned (p. 313). The latter is 2 5 m thick at Borg
holm, while it is already absent at the northern end of the isle. It

332

TRYGVE STRAND

is overlain by exporrecta conglomerate and olenid shales, which are
pinching out into conglomerates towards north, as described by
WESTERGÅRD. Concerning the tessini sandstone, at !east its lower
part belongs to the exsulans zone, only from the southern part of
the isle fossils indicating the tessini zone are cited (Agnostus parvi
frons, MUNTHE 1902 p. 22).
The core-section obtained by the boring at Visby in the isle
of Gotland ( HEDSTROM 1923) showed 104 m of Lower Cambrian
sandstone resting on the Archean. It is overlain by 36 m of shale
belonging to the olandicus zone ( cf. WESTERGÅRD l 929 p. 17). Then
follow 3 m of glauconitic limestone, probably of the Ceratopyge
division.
The North Baltic Area.

The Cambro-Silurian of this area is known from drift-boulders
found in the U pland district (WIMAN l 905 a) . Among the fossils in
the group "Olenellus sandstone" are a fragment of Paradoxides and
a brachiopod Acrotreta uplandica, described from here. This species
was also found by HEDSTROM in the Visby boring, and very probably
indicating the presence of the olandicus zone in the North Baltic area.
Dalarne.
In the Siljan district the Obolus conglomerate, equivalent to the

Dictyograptus shale, rests on the Archean. Thus this area showed
a positive tendency during the Cambrian. Farther to the west, at
Skarvagen, a shale with Paradoxides tessini has been met with.
(MOBERG 19 1 1 p. 189).
Jamtland.

In this district, studied by WIMAN ( 1893), the olandicus zone is
developed as alum-shale. At Brunflo Paradoxides tessini, Agn.
nathorsti, A. fallax and A. parvifrons are found in boulders ( tessini
zone) . The forchhammeri zone is represented by exporrecta con
glomerate. In Ångermanland, to the north east of this district, the
forchhammeri zone occurs as alum-shale with stinkstone.
Farther towards north, in Norrland and Lappland, some zones
are known from scattered occurrences: thus the olandicus zone from
Stensele parish in Norrland and beds with Paradoxides tessini from
Stensele and Wilhelmina parishes. In Viisterbotten Agnostus lævi
gatus has been found ( MOBERG l9 li).
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Returning to the northern Mjøsen district, we there find a more
complete Cambrian section than in any other region of Scandinavia.
Also in Skåne all zones seem to be present, but here the zones of
Strenuella linnarssoni and of Paradoxides olandicus are poorly deve
loped. As we find our complete section resting on the top of the
Sparagmite formation, it is near at hand to suppose, that the deposi
tion trough of this formation, or, more correctly, that of its topmost
member, the Quartz Sandstone, bad still preserved its tendency to
subsidence, when the marine Cambrian was laid down. The absence
in the regions bordering the Sparagmite area in Southern Norway
of the Lower Cambrian, except for the Torellella basement-beds, and
the oldest Middle Cambrian is a feature, which has been often
emphasized. Thus the shore-line must have followed the edge of
the Sparagmite basin during the deposition of the older zones (cf.
SCHIØTZ 1902 pp. 98 101).
The paleogeography of the Lower Cambrian has been treated
by KlÆR (1916 p. 108) and by TH. VoGT (1924 pp. 341 45), on a
map the latter showing the areas submerged by the transgression of
the older Lower Cambrian zones.l While these are widely distributed
in Sweden and in the East Baltic areas, the youngest zone with
Strenuella linnarssoni is known with certainty only from the western
part of Scandinavia, except for Skåne. In Southern Norway we find
the basement-beds of Finse and U staoset, denoting a transgression
of this zone. It is then probable, that the similar Torellella beds in
the area between Mjøsen and Randsfjord !akes were deposited during
the same transgression. The section in Risbekken has shown them
not to be initial deposits of the Middle Cambrian alum-shale.
For the olandicus zone we know three deposition areas, one in
the Sparagmite basin of Southern Norway, continuing northwardly to
jamtland and perhaps even to Stensele. The second is situated in
the east, comprising Ostergotland and Narke, the islands of O!and
and Gotland and the North Baltic area. Finally there is the Skåne
district, in which deposits are thin.
On the whole the exsulans zone seems to have the same distribu
tion, however, being more restricted in the east. In the w e s te r n
I

The maps given by HoLTEDAHL

(

for the Lower and for the Midd le

Cambrian intend to show the general features , giving no details for Scandinavia.
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part of Scandinavia it is known only from the northern Mjøsen
district. The zone is well developed in Skåne, in Bornholm it is
pinching out.
With the tessini zone we have the great transgression towards
the south-east, by which Cambrian deposition commenced in the
greater part of the Oslo District. The limits of the regions submerged
are indicated by the conditions in the Langesund-Skien district and
by the absence of the zone in Ostergotland and Narke, which regions
were now emerged. With some reservation also the greater part of
Oland is supposed to be emerged with the tessini zone overlapping
from Skåne in the southern part. The change in the geographical
pattern between the zones (see text-fig. 6) may be described as a
tilting, as exemplified by ULRICH (1911 pp. 405 432). In Skåne
this zone is reaching farther to the east than the preceding one, as
it is still relatively thick in Bornholm.
The davidis zone is more restricted in the east than the tessini
zone, being very thin in Vastergotland, if present at all, while it
overlaps, probably to the west, in the Langesund-Skien district. In
Bornholm again it is pinching out.
The forchhammeri zone has been deposited also in the eastern
districts, and it seems to occupy the basins both of the exsulans and
the tessini zones. In Vastergotland it is present as exporrecta cong
lomerate in the east, while it is developed as alum-shale in Oster
gotland and Narke and the exporrecta conglomerate is found again
to the east in Oland. In Skåne we have the Andrarum limestone,
which is almost equally thick in Bornholm. To the west, in Norway,
shale deposition has taken place.
Concerning the younger Cambrian beds, the lævigatus zone and
the olenid shales, on the whole they have the same distribution as
the forchhammeri zone. As a general rule it may also be stated,
that they have been deposited under similar conditions. In the
Vastergotland-Oiand districts where the forchhammeri zone is repre
sented by exporrecta conglomerate or thin layers of alum-shale, also
the olenid shales are thin, and many of the zones are conglomeratic
or in places even absent. In Skåne and in the Oslo District we have
the greatest thickness of the olenid shales, in the same way the
forchhammeri zone is found as Andrarum limestone or a compara
tively thick shale layer.
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Thus it seems, that the same geographical conditions prevailed
for a very long space of time, until a change was made by the
extended Dictyograptus transgression.
We must also bear in mind that the Middle and Upper Cam
brian is represented by 40 to 50 m of alum-shale phyllite in the
mountain regions of Southern Norway. Thus the thickness is less
than in the Oslo District and in Skåne.
The paleogeographical map (fig. 6) is an attempt to show the
areas transgressed by the exsulans and the tessini zones in Southern
Scandinavia. If yet much is incertain, the map will give an illustration
of the interesting change between the two zones.1
The construction of more detailed paleogeographical maps for
Scandinavia is made difficult by the extended Archean areas and
by the metamorphosed sediments of the mountain-chain. As first
being pointed out by BRØGGER, the Cambro-Silurian outside the
mountain-chain has been preserved from erosion by its position in
sunken areas, in Vastergotland the preservation is due to covering
by trap.
TROEDSSON ( 1925) considered the down-faulted areas as syn
clines, in which the greatest accumulation of sediment took place
during Cambro-Silurian time. This is especially emphasized for Skåne.
On the other hand parts of the Archean areas are regarded as anti
clines with little or no deposition. The same was also suggested by
GoLDSCHMIDT (1912 b p. 6) for Southern Norway.
However this may be, the evidence at hand has been sufficient
to prove, that each of the Paradoxides zones had a deposition
area of its own, and that the fauna! boundaries are contemporary
with displacements of the shore-line. In fauna! respects the intro
duction of new forms at the base of the zones is the most significant
feature.
Between the olandicus and exsulans zones there is a distinct,
break2, an interval of emergence is followed by sea invasion, carrying


)Q? `,j LS{?d 2 =Q:4NG8  - u?u KL $ ?a2l,6@p 2guQ Q?p? gd?p
)Q? ?`?mL?du ,m?-

 Sd;S6.u?; Sd */qu?lLhuW,d; `, 7gSd6S<?

~SvQ ,d ,Sp vg},m=r }QS6Q 2guQ gd?r Q,{A g{?mX-jj?; Fmgb A-6Q gF uQ?Sl
g~d side.

Reccntly WESTERGÅRD (1929 p. 8) has suggestcd, uQ-u uQE M,j Sd uQE 3l ,dd
sD8wTgd `- 2? fllled by a more 9g`jYBuE rEkyEd:C Sd#V`uZ,d= Qg}A|Am  the

fauna! break is still to be accounted for.
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!UN 6.

%-W?gL?gOn-jRU6,W o-j gG (gyuQ?me (6-e>Ue-{U-

"gnUgeu,WW WUf?> -m?-p

py4b?nL?> >ynUeL uQ? >?jgtUuUge gH uQ? ?pyW-et gf?  {?muU6-WW [Ue?> 

uQ? p-c?

Hgn uQ? g{?n\UeL u?ppUfU ge?

O

$yu6ngjp gH uQ? ?pyW,ep ge?
u?ppUeU

a new fauna. The other Paradoxides zones are much more closely
connected in their faunas, yet it must at !east be assumed, that the
waters were withdrawn to the more deep-seated parts of the basins
at the boundaries. When the more marginal areas again were trans
gressed, fauna! alteration had taken place by sweeping out old forms
and introducing new ones. ( Cf. p. 316, the Bornholm section. )
Thus the fauna! and sedimentary record was controlled by dia
strophism.
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England and Wales.

Here the best continuous section is that excavated by ILLING
( 1916) near Hartshill, Warwickshire. The examined beds consist of
grey and blue shales, 30 m thick. About 30 m below the base of
ILLING's section Conocoryphe sp. and a Paradoxides, determined to
the species sjøgreni are found, thus an equivalent to the Olandicus
zone is present here. The Paradoxides beds are underlain by Lower
Cambrian quartzite and shale.
The four upper units of ILLING, the Paradoxides aurora zone,
the Paradoxides hicksii and Hartshillia zones and the Paradoxides
davidis zone are equivalents to the exsulans, tessini and davidis zones
in Scandinavia. There are a good many forms common to both
districts. Above the davidis zone there is a break in the section, as
the upper part of this zone is eroded and the forchhammeri zone
is absent.
In the classical regions of Wales we have, according to ILLING, the
same zones as at Hartshill, of Paradoxides aurora, hicksii and davidis.
CoBBOLD has recently (1927) given a review of his work on
the Cambrian of Comley, Shropshire. Here the beds are of shallow
water facies with sandstones and phosphatic rocks. At the top of
the Lower Cambrian the Protolenus zone is present. COBBOLD here
proved the total break between this zone and the oldest Middle
Cambrian, the Paradoxides groomi zone, represented by an interval
during which upwarp and erosion of the Lower Cambrian beds took
place, the corresponding break in the fauna also being pointed out
by him.
The Paradoxides groomi zone is an equivalent to the i:ilandicus
zone of Scandinavia. There is only one form common to both regions
(Conocoryphe emarginata), but both units occupy quite the same
position, as the groomi zone is overlain by the Paradoxides inter
medius beds with a specifically distinct fauna. The latter zone seems
to show the closest relations to the hicksii zone in other parts of
England and the tessini zone in Scandinavia. Then follow Paradoxides
rugulosus and Paradoxides davidis sandstone and grit and then
Billingsella beds, representing the forchhammeri zone, olenid beds
also being present.
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338

TRYGVE STRAND
Poland.

In the Ste. Croix massive CzARNOCKI (1926) has found a Cam
brian sequence. The fauna shows in general great resemblance to
that of Scandinavia, thus Holmia kjerulfi, the Protolenus zone with
the genera Protolenus and Bergeronia, species of Paradoxides, Para
bolina and Peltura scarabæoides are found. In a striking contrast
to the conditions in Scandinavia the Cambrian here shows a fly sch
development with a thickness of 1500 to 2000 m.
Bohemia.

The Cambrian. of Tejrovic and Skrej, described by PoMPECKJ
( 1896) and jAHN (1896), falls in two divisions, a lower 20 m thick,
consisting chiefly of quartz conglomerate and quartzite, and an upper
more than l 00 m thick, consisting of sandstone and Paradoxides
shale with thick layers of coarse, poly mict grey wacke conglomerate
both at the top and base.
The lower division is of Lower Cambrian age and may be corre
lated with the Protolenus zone, as the fauna shows relations to that
of the corresponding beds of Norway , (cf. KrÆR 1916 p. 49, STøRMER
1925 p. 20).
In the upper division the shales contain a rich Paradoxides
fauna, which is the same through the whole sequence, ( PoMPECKJ
1896 pp. 587 92), thus only one zone can be represented. The
Agnostus species of Bohemia are all found in England, they here
belong to the hicksii and davidis zones, according to ILLING. judging
from the presence of Paradoxides rugulosus, the Paradoxides beds
of Tejrovic and Skrej must be an equivalent to the davidis zone.
As demonstrated by POMPECKJ, many of the Bohemian forms are
closely related to Scandinavian species also from older divisions down
to the olandicus zone, in spite of this the Paradoxides beds of Tejrovic
and Skrej can not represent the whole lower and middle part of the
Scandinavian sequence.
At jinec and at Rejkovic the Paradoxides beds fall in different
fauna! horizons, according to CHOUFF (1926, 1927). The lowest
division contains Paradoxides rugulosus and another P. bohemicus,
identical with a form of P. tessini. There are, however, some forms
common to the horizons, and the fauna is composed of species also
occurring at Tejrovic and Skrej.
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From localities near Mii.nchberg in the Bavarian Frankenwald
W uR M (1928) has described two horizons with Paradoxides fauna,
both of which contain a majority of Bohemian species.
Paradoxides beds are also known from many districts in South
Western Europe, a review of which was given by P o MPEC KJ (1896
p. 60I). In the Montagne Noire district in Southern France MIQUEL
has shown the presence of three fauna! horizons in the Paradoxides
beds ( cf. W u RM 1928). The middle one seems to correspond most
closely to the beds of Tejrovic and Skrej and might thus represent
the davidis zone, while the upper contains Paradoxides cf. jorch
hammeri and Agraulos difformis, indicating the forchhammeri zone.
Then the Iower horizon may perhaps be an equivalent to the tessini
zone in Scandinavia.
Atlantic Province of North America.

In Eastern North America we know occurrences of Paradoxides
beds from New Foundland to the New England States. In the section
of New Brunswick they are underlain by the Protolenus zone.
MATTHEW (I896 p. 193) gives the following scheme:
]; +idA iI &0n-;iS;Ap ;-{S;Sp
];l

-5?d-6yp 6I u?ppSdS

^6

?u?`SdS6zp 6I nyMyXipyp

lei

X,`?XX-xyp 6I X1d;S6yp

The fauna shows the closest relations to Scandinavia, we here
meet many old acquaintances as Liostracus ouangondianus =L. acu
leatus, L. linnarssoni and the Agnostus species gibbus, punctuosus,
nathorsti and lævigatus.
Regarding the two Iower units of MATTHEW, lei and lc2, they
have many forms in common, thus two Paradoxides species etemini
cus and micmac, as seen from a table of MATTHEW ( 1888 p. 16).
Then they can not represent both the olandicus and exsulans zones,
so distinctly separated in Scandinavia and England. As they contain
Liostracus ouangondianus=aculeatus and Agnostus gibbus, both of
them must be equivalent to the exsulans zone, while the olandicus
zone seems to be absent in the section. The Paradoxides abenacus
zone with Liostracus lin n a rss on i represents the tessini zone, then
follows the davidis zone, white the forchhammeri zone is unknown.
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List of the Fossils.
A * before a reference designates that an

extensive list

of syno

nymies is found at that place.

Lower Cambrian Fossils.

Brachiopoda.

Genus Micromitra
Micromitra
One
genus.

fragment of

MEEK.

sp.

the apex of a dorsal valve must belong to this

lb�, Tømten.

Genus Lingulella

SALTER .

Lingulella nathorsti LNRS.1
Y1G6 )" p. %# vl. $ fg l, l ]

j

A few valves, 3 to 5 mm long, agree well with
especially fig. l c.

WALCOTT's

figures,

lb�, Tøm ten.

Genus Botsjordia

MATTHEW.

Botsjordia cælata (HALL).
Po I, clg l.

*WALC. 1912 p. 603 pl. 59 JP _ 
erh 1 2.

  3 a

b,

POULSEN

1927 p. 249 pl. 14

Two almost complete valves and a fragment showing the sculpture
are present.

They agree well with

especially

is

the beautiful

Dr. CHR.

PauLSEN

beaded

WALCOTT's

description and figures,

sculpture decisive for identification.

of Copenhagen, who has kindly

examined

some of

the specimens, has written me, that doubtlessly they belong to this species.
The specimen figured is 5,5 mm long and 5,0 mm broad. lb�, Tømten.

Conularida.

Genus Torellella

HoLM.

Torellella lævigata
BNHK ()$ v 147 vq l clh 
z`{crg 4.
lb�, Tømten.


" vo % clh )& FnQ *!' w  wp $ dmi



Torellella conglomerate, Risbekken.

 3Q-3Q?>;Q @QZ.
2^^xa~k]|kut ub ]}|juxy t]s`y+
AROL[1HG  BGT7/CNGT:81DG 
JEMM1RSSNM  U4>0VXGG5<R> 
\1G6,Y1G6NTT  Y>9 Y;SW:R>R8
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Trilobita.
Genus Strenuella MATTHEW.

Strenuella linnarssoni KJÆR.
*KlÆR 1916 p. 38 pl. 4 fig. 4�6, pl. 5 fig. 7�10.

lb�, >E Kȼ
Trilobite fragments.
Pl. I, fig. 17, 18.

w ȼ (ȼ ȼ ( #ȼ  ȼ ȼ S ȼ (ȼ # Jȼ # `ȼ  ȼ
  4ȼ  ȼ   mȼ #ȼ ȼ ȼ ȼ  ȼ ȼ ȼ ȼ (ȼ   ȼ  ȼ
 &ȼ £4ȼ >Eƚ Kȼ
Middle Cambrian Fossils.
Brachiopoda.
Genus Lingulella SALTER.

Lingulella ferruginea 2XȼTER.
*WALC. 19 12 p. 496 pl. 29 fig. l, l

a--w,

2, 2a -f, pl. 35 fig. 4, 4a - b.

2S ȼ S Sȼ ȼ BRøGGER &ȼ  ȼ  ȼ ȼ  #ȼ
S ȼ `ȼ ȼXriTT ȼ #ȼ  ȼ Sȼ  ȼ ȼ   ȼ(ȼ R t  Kȼ
l SĖ4ȼ R t  ȼ
,

Genus Acrothele LNRS.
Subgenus Redlichella WALC.

Acrothele (Redlichella) granulata (LNRS.).
*WALC 1912 p. n63 pl. 56 fig. 2, 2a --n.

2ȼ  'ȼ  &ȼ & 6 ȼ & & ȼ  ȼ ȼ  ȼ  &ȼ # ȼ
&&ȼ ȼ ȼ ȼ  ȼ ½S ¯ȼ Sȼȅ #ȼ A. coriacea  ȼ/ ȼ
SS#ȼ ȼ Ʀ ȼ  ȼ 9ȼ ȼ  ºȼ S ȼ kȼ   ȼ & &ȼ #ȼ
12 ȼ  ȼ  ȼ  ȼ /S ȼ ȼ 9  ȼ & ȼ ȼ ŊriççKȼ Gȼ
 ȼ 9ȼ  !ȼ ĳ   ¯ȼ ȼ 9ȼ !  Kȼ £ȼSÉ4ȼ 2z#&= ¯ȼ
+*   ȼ
Genus Acrotreta KuTORGA.

Acrotreta schmalenseei ȼXrȼ
*WALC. 1912 P- 709 pl. 70 fig. l, 1

v=ȼ L. ferruginea  ȼ mƛ ȼ #ȼ  ȼ  ȼ 9ȼ ]ȼ 'ȼ
XşŌiØȼ £ȼex, Rzú  Ɯȼ ģS Ŀȼ BRøGGER).

342

TRYGVE STRAND

Genus Billingsella HALL & CLARKE.

Billingsella exporrecta (LNRS.).
*WALC. !9 12 p. 754 pl. 8 8 fig. l, l a--1.

A &! ȼ & &ȼ  ȼ  ȼŲXãriĠȄȼ  5 ȼ !ȼö6 Jȼ  ȼ
ȼ ȼ `ȼ  &ȼ &ȼ&ȼ 5ȼ ! ȼ  ȼ ȼ 5ȼ   ȼ  ȼ l ÉJȼ
2 &= Óȼ ȼ ´ t5ȼ =ȼ !ȼ ! ȼ F5 Kȼ +W¶jrŖaȼ

Undetermined brachiopod.
PL I, fig. 2.

w!ȼ &! ȼ &&ȼ  ȼ  !ȼ 3 ȼ 5!ȼ  ȼ  ȼ ȕ ȼ  ȼ
!ȼ  ȼ ! ȼ    Kȼ > ȼ 5  ïȼ  ȼ 5 ȼ I5 ȼ  ȼ  ȼ
 5ȼ Jȼ  ȼ ! !ȼ 5 ȼ !ȼ   ȼ ȼ }±ņȵȼ > ȼ ȼ  ȼ
!ȼ  ȼ   ȼ ¾ȼ  ,ȼ  ȼ !ĉ ȼ   ȼ  ȼ ȼ _ ȼ !mȼ
 Jȼ  ȼ 5ȼ  ȼ  ȼ   ȼ 5 'ȼ ¸5  ȼ  Ĵ ! ȼ ȼ !Øȼ
> ȼ   ȼ ȼ  ȼ & ȼ  ȼ  ȼ  Jȼ  ȼ =ȼ  ȼ ȼ  &Kȼ
G ȼ /_6! ȼ $  ȼ   ȼ 5ȼ  ȼ ȼ ȼ  ȼ  ȼ  ȼ  $ȼ
ȼ Xãri.ȼ l $ � ȼ +  !ȼ

Gastropoda.
Genus Metoptoma PHIL.

Metoptoma barrandei LNRS.
PI. I, fig. 3

a,

b.

LNRS. 1879 p. 24 pl. 3 fig. 35-37, GRW. 1902 a p. 4 1.

őȼ ! ȼ ȼ 6  ȼ > ȼ  ȼ ȼ  ȼ Ƶ eȼ ȼ ȼ 5V ȼ
ȼ ȼ ! ȼ !ȼ  ȼ  ȼ 5ȼ 5 ȼ  6ȼ > ȼ  ȼ  ȼ  ȼ
 ȼ  ȼ !6ȼ  ȼ 5 _65ȼ 6 ȼ 5 _ȼ 5ȼ 5ȼ  ȼ  ȼ ȼ
 ȼ   ȼ  Kȼ > ȼ /ȼ  ȼ 5ȝ!qȼ ȼ  &Jȼ ȼ ȼ ȼ
  ȼ 5ȼ 5ȼ 5 ȼ _ ȼ 5ȼ  ȼ ! ȼ (ȼ  ȼ  5ȼ !ȼ Ű ȼ
 ȼ 5 ȼ 5 ȼ  ĵ  ȼ  ȼ ö ȼ!ȼ ď6uȼ v V ȼȼ  ȼ
 ȼ  ȼ 15 ¥ȼ l  � Jȼ 2! &=9ŀȼ
Genus Raphistoma HALL.

Raphistoma cf. brøggeri GRW.
Cf. GRw. 1902

a

p. 42 pl. 4 fig. 28 a, b.

Cȼ _eȼ 5ȼ č_Ǽ5ą5ȼ Ȇ ȼ 5ȼ Ƭ6ȼ  ȼ  ȼ 5ȼ ºčºȼ
'ȼ GRONW XääÔȼ l di, +! 6 Łȼ
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Conularida.
Genus Hyolithus EICHWALD.

Hyolithus tenuistriatus LNRS.
BR. 1878 p. 76, pl. 4 fig. 13-14, *HOLM 1893 p. 72 pl. l fig. 82-93, GRw. 1902 a p. 44.

2ȼ ȼ #$#ȼ  ȼ  ȼ $ ȼ ȼ # ȼ
2Ȗ#&=Jȼ H ȼ ȼ  ȼ hȺ#ȼ &ȼ

l

ǉqȼ

Hyolithus socialis LNRS.
*HOLM 1893 p. 78 pl. l fig. 72-77 (pl. 6 fig. 16-17) ?, GRw. 1902a p. 45.

> #ȼ #$#ȼ #ȼ ȼ  #&#ȼ #Jȼ  ȼ ȼ $&ȼ ȼ  ȼ
ǩȼ ȼ  ȼ ÷ȼ # ȼ #Jȼ   ȼ  ȼ ȼ # ȼ ȼ ȼ ȼ
Ǫ&/ȼ &  Jȼ ȼ  ȼ ȼ ȼ  ȼ (ȼ ȼ$ ȼ#ȼȼ  ȼ ȼ
ȇȼ ȼ H. tenuistriatus,  #ȼ #ȼ ȗȼ  ȼ ȼ HOLM's #ȼ ȼ
#Ɲȼȼ (ȼ #ȼ #Ùȼ > ȼ & ȼ  ȼ ȼ  ȼ ##ȼ #ȼ 9 ȼ l O
l Jȼ 2 #ȼ FTTńȼ JÆR) Jȼ l pJȼ 2#ų= ȼ?, +#Óȼ RúǑ ȼ
o.

ŗȰǫǔǈȘƶȞȈȼ bȼ plicatus BR.
BR. 1878. p. 77 pl. 4 fig. 15.

> #ȼ #$*#ȼ ȼ  ȼ ($ ¥oȼ Iȼ ȼ = ȼ #ȼ ȼ ȼ
##ȼ ȼ ȼ  ȼ ÷ȼ #ȼ  ȼ ȼ ȼ ȼ$ ȼ#ȼ ȼȼ  Ùȼ
Cȼ #ȼ $ ȼ ȼ MoNSTER b#ȼ  ȼ & ȼ  ȼ (ȼ ##ȼ
 ȼ ##ȼ  ȼ  ȼ  #ȼ ½##ȼ =ȼ l $Jȼ +# ȼ
Trilobita.
Genus Agnostus BROGNIART.
Agnostus gibbus

LNRS.

LNRS. 1869 p. 81 pl. 11 fig. 52-53, BR. 1878 p. 62 pl. 6 fig. 11, LNRS. 1879 p. 22
pl. 2 fig. 3!-32, TBG. 1880 p. 15 pl. l fig. 2, LNRS. 1883 p. 31.
Agnostus gibbus hybridus

BR.

BR. 1878 p. 62 pl. 5 fig. 4, GRw. 1902 a p. 49.

> ȼ #¥ #ȼ (ȼ #ȼ  ȼ Ƥȼ ȼ  ȼ  ȼ  ȼ #ȴ
* #ȼ ȼ ƭ#ȼ $ȼ >ȼ &ȼ b#ȼ  ȼ & ȼ ȼ (ȼ Ʒ ȼ
 ȼ /#ȼ  ȼ  ȼ ¥ȼ  Jȼ ȼ  #ȼ ##ȼ ȼ &ȼ ȼ # ȼ ȼ
ȼ median Żȼ (ȼ the /#łȼ ŢĒ ȼȼ +E'ûmĂȠûȼ «Ąċȼ  ð¹*ŹÅȼ
stages, in which t ȼ ƥȼ is &`ȼ Ăȼ ȼ 'ȼ Ď ȼ &«ǒŅȼ G ȼ s mȼ
specimens the  xis (ȼ  ȼ `øƈǜȼ is also &'ȼ « ªÅȼ  ȼ ĄŃȼ
A. gibbus: l c , Stensviken, + ø#Ē Õȼ l cy, ĎǓȼ ǭǽVJȼ +«==ð İȼ
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2 "ȼ ~0 ȼ ( ȼ 0?_ ňȼ l ȮNȼ x ?  "Nȼ +E- %-Nȼ ~ƆÊ
 ? ȼ ) ȼ ?"ȼ (0ȼ  ȼ E "$ ȼ I0 ȼ " $\ȼ ȼ LINNARSON
(1877 uȼ 371 ȼ 15 D?ȼ 8)  ȼ A. gibbus {ȼ "b ȼ  ȼ  ?ȼ
Ƙȼ
 "ȼ \"ȼ  ȼ  ȼ % ?ȼ ȼ (Ĕ0ȼ   "ȼ  ȼ / ȼ Gȼ  ȼ "ȼ ȓȼ
A. gibbus hybridus, ȼ Hȼ ȼ  ȼ  " " ȼ (Hȼ l ex, 2 %-ŝqȼ
 ȼ ?"ȼ 3,5 ȼ 0 ?ȼ  "ȼ 3,0 ȼ "ȼ
Agnostus atavus TBG.
Pl. I, fig. 20.
TBG. 1880 p. 14 pl. l fig. l, LNRS. 1883 p. 3 1.

) ȼ   ȼ  ȼ  ""ȼ ȼ ȼ ȼ ȼ ) ȼ?\ȼ 0 ȼȔȼ
 ȼ ( Nȼ  0ȼ 0ïȼ 0zȼ  ȼ ? ȼ %"ȼ " ȼ ) ȼ 0 ǺǨȼ
0ȼ  ȼ ȼ \ȼ  ȼ  ȼ " ȼ ȼ ƴȼ ȼ ǅȼ (ȼ  0 ȼ ǆ ȼ
( ȼ ) ȼ  ȼ 0 ȼ ȼ "%Ǉ""ȼ  ȼ ȼ  ?ȼ  ȼ  ȼ ȼ ǥ?ȼ
0ȼ  0ȼ Nȼ   ȼ  ȼ Ǯȼ  "  ȼ ) ȼ  - ȼ %ȼ ȼ
z\ȼ (ȼ 0( ȼ %ȼ 0ȼ %ȼ (0 ȼ C ȼ  ȼ Ƣ0ȼ _ ȼ Ÿȼ
(0ȼ xE- %-Nȼ  ȼ ȼ %ȼ  "  $ȼ  ȼ ȼ  ȼ  "ȼ ŉȼ
  ȼ  ȼ ȼ ȧ 0ȼ \  Nȼ   ȼ A. lundgreni  ȼ "Nȼ  ȼ  ȃȼ
 * ȼ  ȼ  ȼ ȼ 00< ȼ (ȼ 0(ȼ A. atavus. C ȼ  ȼ ?"Hȼ  ?ȯȼ
 \ ȼ  ȼ õȼ A. lundgreni. l pNȼ )0Nȼ +E'Â %-Nȼ ȼ0 ȼ< ȼ
 0"ȼ Ȩ ȼ 0 ȼ  ȼ 0ȼ_0ȼ ȼ "  ? "ȼ(0ȼA. lundgreni.
Agnostus intermedius TBG.
TsG. 1880 p. 17 pl. l flg. 4, LNRS. 1883 p. 32, GRw. 1902

a

p. 52.

Cȼ ƣÇȼ '^*"ȼ ? ^ȼ *< ȼ TuLLBERG's " *0 ȼ "ȼ D? ȼȼ
õ ȼ l Ðȼ x*z^  "ȼ F0ÍÍȼ MuNSTER).
Agnostus punctuosus ANG.
ANG. 1852 p. 8 pl. 6 flg. 11,

KJERULF 1873 text-flg. 22 p. 84, BR. 1875 p. 576 pl. 25
fig. 2 & 1818 p. 51 pl. 6 flg. 12, TBG. 1880 p. 17 pl. l flg. 5, LNRS. 1883 p. 32,
GRW. 1902 a p. 55.

) ȼ  0 ȼ 0(ȼ   ȼ ƙ ȼ   ȼ A. atavus,  *ȼ  ȼ ?Ê
"ȼ * ȼ %Ċ'ȼ  ì <ȼ  ȼ  ȼ Q ȼ ȼ 0ȼ ȼ l pÑȼ xz?
 "Nȼ R ¢ "_Nȼ ~ ""ȼ %Nȼ ȼ  ȼ ~¢E?ȼ(Y ȼ ȼ Rȼ
 Nȼ xE= {Âȼ áȼ  ȼ 0 ȼ  "ȼ ȼ \ȼ 0 ȼ  ȼ0ȼ  <*ž< ȼ
Agnostus incertus BR.
BR. 1878 p. 70 pl. 6 flg. 4,
1902 a p. 52.

TBG. 1880 p. 19 pl. l

flg. 6,

LNRS.

1883 p. 32, GRW.

) ȼ  zȼ   ȼ Cȼ (/Nȼ \ȼ  ȼ ȼ (ȩȼ  ȼ (ǻ0 ȼ(ȼ ȼ
?n\ȼ ) ȼ ?"ýȼ  ȼ 0 ""ȼ ȼ ȼ \Ƈȼ òǐȼ ȼ  ȼ ȼ *ȼ
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ȼ  ȼ ȼ  ȼ  Kȼ )ȼ / ȼ  ȼ  ȼ  $ ȼ ȍ1ȼ  ȼ
 ȼ ȼ ȼ  ȼ ȼ .ȼ l pȼ + Ïȼ [Ȳ
 ȼ % 1ȼ +E:%:Kȼ
Agnostus lundgreni )ßKȼ
TBG. 1880 p. 20 pl. l flg. 8,

LNRS. 1883 p. 32,

GRW. 1902a p. 51.

Agnostus lundgreni nana GRW.
Pl. l, flg. 5, 6.
GRw. 1902 a p. 51 pl. l flg. 2.

)ȼ   ȼ  ȼ Z "ȼ ȼ ȼ ȼ 8Ĺȼ µ ȼ  ȼ  ȼ
< ȼ ȼ  ȼ ȼ  ȼ ȼ ȼ |ȼ CȼZ ȼ ȼ Äȼ
ȼ ȼ Ǡȼ ȼ (ȼ  ȼ  ȼ ȼ  ȼ ȼ ȼ (ȼ   ȼ ȼ
( ȼ ) ȼ   ȼ  ȼ ȼ  ȼ )ȼ 'ȼ  ȼ (ȼ C×ȼ  ȼ 1ȼȼ
 ȼ ȼ %ȼȼ/ Ïȼ  ȼȼȼù ȼ ȼ ȼȼ%/ȼȼ  .ȼ
) ȼ %ȼ  ȼ ȼ  ȼ  ȼ %/.ȼ Gȼ ȼ  ȼ ȼ  ȼ
ȼ (ȼ  ȼ   ȼ  ȼ  ȼ < ȼ %/4ȼ ȼ  ȼ ȼ ȼ  ȼ ǡȼ
 %ȼ %ȼ ȼ ȼ ȼ  ȼ qȼ ȼ ȼ  ȼ ȼ  ȼ  ȼ
%  ȼ )ȼ 'ȼ  ȼ ȼ ȼ / ȼ ȼ ȼ ȼ Kȼ )ȼ
o ȼ ȼ  ȼ ȼ ȼ ƍ]ȼ ȼ ȼ < .ȼ l ăȼ
xƹ 1ȼ RtZ  1ȼ [oZ" ȼ % 1ȼ ȼ ȼ [Eȼ (Ǵ ȼ ȼ
ű ȼ  ȼ
Agnostus nathorsti BR.
BR. 1878 p. 68 pl. S flg. l,

TBG. 1880 p. 21 pl. l flg.

GRW. 1902 a p. 54.

) ȼ ]Pȼ ȼ < ȼ oȼ    ȼ A. punctuosus, ȼ ƺȼ  ȼ ȼ
ñZ ȼ ȼ   ȼ ȼ ȼ  dȼ 8ȼ ȼ Ưȼ ȼ d <4ȼ
ȼ @ ȼ " ȼ P@ȼ (ȼ  ȼ flȼ  ȼ ƻ ȼVȼ(ȼ ȼ=gȼ kȼ P`ƼZǘȼ
 ȼ @ȼ oȼ óYȼ  ȼ ȼ A. incertus  ȼ ȼ Pȼ ȼ P ȼ
P <ȼ ȼ (ȼ ȼ / ȼ ȼ ȼ Pȼ Oȼ  ȼ ȼ <ȼ] ȼ ȼfȼ
ȼ ȼ ȼ  'ȼ PZ ZKȼ l ă1ȼ x <1ȼ RƽZ  ĺȼ
Agnostus aculeatus Cåŕ×ȼ
Pl. l, flg. 7.
ANG. 1852 p. 8 pl. 6 flg. 12, BR. 1876 p. 195 & 1878 p. 71 pl. 5 flg. 5, TBG. 1880
p. 23 pl. l flg. Il, GRw. !902 a p. 197.

) ȼ Yȼ   ȼ  'ȼ A. punctuosus, Zȼ ȼ  ȼ ȼ  ȼ
ȼ ȼ ]= ȼ ȼ ȼ P ȼ ȼ ȼ ê ȼ ȼ oȼ
 77 Ȭȼ %"í"ȼ ȼ Ðȼ Ƃd^ȼ ȼ Ǝ¼"ȼ ċêZVē.ȼ In ȼ 'ȼ
the ¨ëZ@*ȼ ǿȼ Yȼ " §¸ȼ ůȼ $Ǣȼ ëȎƐƃȼ  ȼ  ȼ 1ȼ ȼ
irregular Ț7Õȼ l dx, Stensviken, YțVȼ Oȼ Əȼ Bråstad river.
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Agnostus lævigatus DALM.
LNRS. 1869 p. 82, BR. 1878 p. 74 pl. 5 fig. 6,
LERICS 1895 p. 35, GRW. 1902a p. 60.

TBG. 1880 p. 27 pl. 2 fig. 17,

WAL

)ȼ   ȼ  ȼ  ȼ 'ȼ ȼ ıD ȼ ,ȼ   ȼ  ƾ ȼ  ȼ
ȼ  ȼ ȼ 'ȼ Ś ȼ  ȼ    ȼ ȼ ȼȼȼ ȼ  fȼ
 ȼ   7 'ȼ ĩȼ  ȼ ȼ 'Ƅȼ = ȼ  ȼ  ȼ ȼ ȼ  ȼ
/ ȼ  ȼ   Īȼ ȼ đ ȼ   ȼ  ȼ ȼ ȼ   ȼ ȼ  'ȼ ȼ
gȼ l p,ȼ R   ,ȼ l Þ,ȼ 2 %: ,ȼ ȼ ȼ  ȼ [Ì ȼ %,ȼ
l ,ȼ +   ,ȼ Ū7§ȼ ƿ .ȼ BRØGGER), +   ȼ TT.ȼ ťȼ wuȼ HOLST
 ȼ C.ȼ GETz).
Agnostus lævigatus similis [B.ȼ
BR. 1878 p. 74 pl. 6 fig. 6.

ś ȼ ư ȼ ȼ ȼ

ȼ  ȼ  ȼ  ȼ   Ļȼ   ȼ ȼ   ȼ
%= ȼ

A. parvifrons ȼ  ȼ   ȼ 'ȼ  ȼ ȼ gȼ l Þ1ȼ 2@
Agnostus nudus marginatus [B.ȼ
Pl. I, fig. 8.

BR. 1878 p. 73 pl. 6 fig. 3, TsG. 1880 p. 29 pl. 2 fig. 19, GRw. 1902 a p. 62.

)ȼ   ȼ  ȼ   'ȼ  ,ȼ  ȼ 'ȼ ȼ ȼ Aȼ )ȼ
'ȼ  ȼ  ȼ ȼ 3ȼ ȼĊ ȼ ȼ ȼ ȼ ȼ [ ȼ
 ȼ  ȼ ȼ  ȼ  ȼ  ȼ ȼ ¿ȼ gȼ ) ȼ  ȼ ȼ ȼȼ ȼ
 ȼ    1ȼ ȼ  ȼ ȼ  ȼ :Öȼ G ȼ ȼ  ȼȼ +  ȳ
:ǵȼ ȼ fȼ  ȼ ȟ`ȼ Qȼ l ȼ l 1ȼ ȼ  ȼ  f`ȼ   lf`ȼ
ȼ  ȼ ȼ  ȼ ȼ +E`: %:gȼ l co,  %= ȼ +   īȼ
+E'= %=ȼ  ȼ HOLTEDAHL).
Agnostus fallax LNRS.
Pl. I, fig. 19.
LNRS. 1869 p. 8 1 pl. 2 fig. 54-55 & 1877 p. 371 pl. 15 fig. 7, BR. 1878 p. 64 pl. 6
fig. 1, LNRS. 1879 p. 22 pl. 2 fig. 33, TBG. 1880 p. 31 pl. 2 fig. 22, LNRS.
1883 p. 33, GRw. 1902a p. 68.

)ȼ   ÿȼ  ȼ  ȼ 'ȼ ȼ  %ȼ 1ȼ  ȼ ȼ ȼ  ȼ
 ȼ ȼ Ʊȼ   ȼ  ȼ   ,ȼ  ȼ ' ȼ ȼ ȼ  ȼ ȼ ȼ  /ȼ
ȼ )ȼ 'ȼ  ȼ ȼ Ĳćȼ   ,ȼ ȼ  ȼ ȼ ȼ  ȼ
ȼ  ȼ Ɵȼ ȼ    ȼ ȼ ȼ ȼ ȼ ȼ   ȼ  ȼ ȼ ż  .ȼ )ȼ
/ ȼ  ȼ ȼ § ȼ 7 ǀȼ ȼ  ȼ   7ȼ L Ƒȼ ȼ ȼ  ȼ
%  gȼ Gȼ Ȁȼ  ȼ  ȼ ȼ ' ȼ ȼ ȼ ȼ  ȼ %  ȼ  ȼ
:ȼ ,ȼ   ȼ ȼ  ȼ %'ȼ ȼ  ȼ ȼ%'ȼ ferox )ß.ȼ 1880 ȼ Ň±ȼ
 ȼ ±ȼ ôǁȼ 23). G ȼ  ,ȼ =ȼ ȼ Dȼ 'ȼ [B¬WBĬȼ ȼ
ȼ ȼ  ȼ  .ȼ ) ȼ ȼ (ȼ ȼ  ȼ   ȼ  ȼ %ȼ 5 ȼ
 ȼ  ȼ  D§ȼ ȼ ȼ   ȼ  ȼ % ȼ I  ,ȼ   ȼ  ȼ ȼ  ȼ ȼ
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( ȼ Iȼ  ȼ  ȼ 2.5 ȼ âȼ ȼ ȼ [B¬ŒWB1ȼ 
Ǚ ȼ (ȼ  ȼ /   ȼ Iȼ ȼ  ȼ ȼ  Kȼ l  � 1ȼ +Ʃ
,ȼ 2::ȼ 1ȼ l cy, + 91ȼ 2 1ȼ + :-ƒ1ȼ l ǧ1ȼ
2 %:,ȼ +ā 1ȼ R ȏ1ȼ [Q 1ȼ +E:%-1ȼ l Ė1ȼ
2 %-.ȼ
Agnostus kjerulfi BR.
BR. 1878 p. 65 pl. 5 fig. 7,

TBG. 1880 p. 32,

GRw. 1902a p. 69 pl. l fig. I l .

wȼ ȼ  ȼ (qȼ ȼ  ȼ  ȼ   ȼ ȼ DQ ȼ
ȼ %.ȼ l É1ȼ  ȼ ȼ  ȼ [Ì <ȼ %°ȼ
Agnostus planicauda Cåsuȼ
ANG. 1851 p. 7 pl. 6 fig. 9,

TBG. 1880 p. 33 pl. 2 fig . 24,

GRw. 1902a p. 7 1 pl. l

fig. 12.

>  ȼ (ȼ  ź  ȼ A. fallax, Qȼ 3 ȼ  ȼ  ȼ ȼ ȼ  ȼ
  ȼ Q ȼ %1ȼȼȼ ȹȼ ǶQ9ȼ<ȼ  ȼ ȼȼ
(ǣȼ ȼ  ȼ  ȼ ȼ ȼ ȼ QY.ȼ l c/), + <1ȼ RtQ <.ȼ
Agnostus parvifrons LNRs.
Pl. l, fig. 14.
LNRS. 1869 p. 82 pl. 2 fig. 56-57,
GRW. 1902 a p. 74.

BR. 1878 p. 71,

?TBG. 1880 p. 35 pl. 2 fig . 27,

Agnostus parvifrons mammillatus BR.
Pl. l, fig. 15, 19.

BR. 1878 p. 72 pl. 5 fig. 3, ?TBG. 1880 p. 35 pl. 2 fig. 26,

GRw. 1902a p. 74.

k3ȼ ]P39ȼ  ȼ 6ȼ 'ȼ ȼ ȼ Y®ȼ 3ȼ ƪȼ  ȼ 36<ȼ
9ȼ %ȼ Đ3ȼ ȼ ȼ ȼ ȼ  ȼ  .ȼ Gȼ 3ȼ "Qȼ 3ȼ
 ȼ ȼ  ȼ Q]3ȼ "9ȼ 9ȼ <3ȼ  ȼ P.ȼ >3ȼ / ȼ  ȼ ȼ
%ȼ 63ȼ 9ȼ 3ȼ 6ȼ ȼ 3 ȼ "ȼ ȼȼ¡ȼ ȼ<.ȼ
>3ȼ ȼ % ȼ  ȼ %ȼ 9<'ȼ ȼ ȼ ȼ Qȼ  ȼ  Ǥ<.ȼ
>ȼ <ȼ  ȼ ]ȼ ȥȼ 9ȼ 3ȼ  ȼ ȼ  ȼ 3ȼ Yȼ
 1ȼ Y9ȼ ȼ ȼ ȼ 3ȼ 3ȼ / ȼ >3Ɠȼ %<ȼ 3 ȼ Ã3ȼYȼ
(ȼ ¡ȼ ȭQȼ  ȼ ȼ ȼ ȼ ùȼ  ȼ ĭȼ 3ȼ / ȼ  ȼ
 ȼ ȼ 3ȼ  ȼ ȼ ȼ   ȼ ȼ 3ȼ ȼ <ȼ  ȼ 3ȼ
 ½.ȼ v9<3ȼ (ȼ  ȼ 3 ȼ 4 ȼ 5 ȼ 2 ȼ (ȼ 3ȼ %Ɣȼ
ȼ 3ȼ % ȼ Iȼ 3%ȼ 3ȼ / ȼ ȼ ¡ȼ P'"QYȼ %ȼ 3ȼ ȼ
ª 'ȼ Č¼¹Įȼ 3Ȑȼ 3ȼ  ȼ Pªȼ (ȼ <3ȼ ƫ"QYȼ  ȼ Ơeȼ ȼ
te furrows 9¹ȁÅŽȒ.ȼ kƲȼ  ȼ LLQȼ í ªȼ ȼ ȑ¡ȼ¼ Čȼ ȱȼ ȼ
Ƿƕȼ connected by intermediate stag es. Both forms 1 cy, Ringstrand, Ris
bekken, var. mammillatus l cli,
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Agnostus parvifrons nepos BR.
PI. I, flg. 16.
BR. 1878 p. 72 pl. 6 flg. 2,

?TBG. 1880 p. 35 pl. 2 flg. 28,

GRW. 1902a p. 7 4.

Gȼ  ȼ Ɩ  ȼ   ȼ ȼ  ȼ  ȼ A. parvifrons, ȼ ȼ  ȼ
ȼ  ȼ ȼ  ȼ ȼ   ȼ &ȼ  ,ȼ ȼ  ȼ ȼ & ȼ
ȼ  ȼ / ȼ  ȼ  ȼ :ȼ ȼ   Kȼ ) ȼ ȼ 9ȼ  ȼ ȼ
 ȼ ȼ &ȼ ȼ ȼ &Ñȼ   ȼ ȼ ȼ   ȼ A. fallax. l p,ȼ
2 &: ,ȼ + Ãȼ
Agnostus truncatus BR.
PJ. I, flg. 9 - 1 1.
Agnostus BR. 1875 p. 579 pl . 25 flg. I, Agnostus truncatus BR. 1878 p. 72 pl . 6
flg . 8, Agnostus lens va r. frontosa GRW. 1902a p. 66 pl. l flg. 10.

Agnostus truncatus lens (GRw.).
Pl. I, flg. 12, 13.
Agnostus lævigatus pa rtim BR. 1878 p. 74 pl. 6 flg. 5, Agnostus lens GRw. 1902a

p. 65 pl. l flg. 8--9.

) ȼ  eȼ  ȼ ȼ ȼ ȼ  ȼ ¾ȼ ,ȼ   ȼ ȼ
ȼ ȼ 9ȼ Gȼ  ȼ   ȼ  ȼ  ȼ ȼ ¨ ȼ ȼ  ȼ:ƅȼ ,ȼ
Ćȼ ȼ  ȼ ȼ  ȼ  Ĝ ȼ  ȼ Gȼ  ȼ đȼ ȼ ®ȼ  ȼ ȼ
 ȼ ȼ ȼ  ȼ  ȼ  ȼ ȼ ȼ ȼ  ȼ  9ȼ   ȼ
 Kȼ ) ȼ  ȼ ȼ  ȼ& ȼ I9ȼ ȼ + :ȼbȼ ȼ &ȼ
Ƴȼ ȼ &ȼ ȼ ȼ 9ȼ  ȼ ȼ .ȼ ) ȼ MŶȼ lens (A.
ȼ  ȼ
lens ȼ GRONWALL)  ȼ ȼ ĕȼ ȼ ȼ o ȼ ȼ
glabella is not raised above the surface of  yȼ shield and has only the
 ȼŷ@ȼ=ȼ®ȼ @ yȼ ȼ ȼ  ȼȼ l©ȼ  ȼ
 ȼ ȼȼ  ȼ yeȼ Gȼ  ȼ ȼ ȼ  ȼ ȼ ȼ ȼ ȼ &ȼ 
dȼ   ȼ  ȼ
> ȼ *ǚȼ  ȼ "ȼ ȼ ȼ ¾ȼ ǂȼ Ç  ȼ  ȼ ȼ @ ȼ
l=Öȼ ) yȼ /d ȼ  ȼ  ȼ  ȼ ȼ lyȼ  ȼ ȼ ȼ ȼ
 ȼ  ȼ  ȼ :ȼ ȼ ) ©ȼ  ȼ ȼ ơȼ  ȼ  ȼ / .ȼ
Cȼ Ë: 9ȼ A. truncatus ] ȼ y@ ȼ  ȼ ȼ ȼ yd ȼ  ȼ
GRONWALL's A. lens,  ȼ A. truncatus   ȼ  ȼ ȼ  ȼ ȼȂȼ A. lens
&ȼ frontosa ȼ GRONW ALL. ) ȼ  ,ȼ ȼ ìȼ ȼ ȼ
 ȼ ]9ȼ ȼ GRONW ALL, ȼ  ȼ  ȼ  ȼ ȼ  ȼ
ȼ  ȼ  ȼ A. truncatus  ȼ   ȼ ȼ A. parvifrons nepos. £,ȼ
Ë= 9ȼ FÚÚȼ BRøGGER), l p,ȼ 2V &= ,ȼ + V9ȼ
Genus Microdiscus EMMONS.
Microdiscus ȼ punctatus SALTER.
*lLLING 1916 p. 423 pl. 33 flg . 9

10.

ŧ9ȼ  ȼ ǃ"ȼ  ȼ ȼ ȼ   ȼ  ȼ Gȼ  ȼ  ȼ  ȼ
 ȼ Ĕ]ȼ 9"ȼ  ȼ / ȼ ĕȼ ȼ &ȼ   .ȼ
à ȼ  ȼ ȦV ȼ Liostr. linnarssoni, +9 Kȼ
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Genus Ctenocephalus CoRDA.

Ctenocephalus exsulans FŞUBūaļȼ
Conocoryphe exsulans LNRS. 1879 p. 15 pl. 2 flg. 21�22, Conocoryphe (Ctenocepha
exsulans GRw. 1902a p. 98.

Cȼ ȡȼ 6 Ľȼ ȼ ȼ ȼ ȼ ȼ ȼ ȼ 1ȼ
ȼ  @|ȼ C ȼ ȼ  ȼ ȼ ȼ ȼ 'ȼ 6ȼ 'ȼ7ȼ vUUXBjjiUĝȼ
 7ȼ ȼ D ȼ l  � 4ȼ 2 %:Ɨ1ȼ + ȼ F|ȼ ŜȶBa|ȼ
Ctenocephalus laticeps FCUsaȼ
Eryx laticeps ANG. 1851 p. 4 pl. 5 flg. 2, Elyx latilimbatus BR. 1878 p. 50 pl. 3
fig. 10, Conocoryphe (Ctenocephalus) laticeps GRw. 1902a p. 10 1 .

Cȼ 6o'ȼ ȼ ȼ ȼ dȼ6ȼȼ 1ȼ ȼ
ȼ CUsWUĞȼ Dȼ hũ¬sœWBğȼ Elyx latilimbatus  ȼ'ȼȼ
Gȼ  ȼ :ȼ ȼ ȼ  ȼ ȼ ȼ ȼ ȼ % ȼ Iȼ ȼ
: ȼ ȼ b ȼ ô 'ȼ ȼ %ȼ ȼ Ě6ěȼ ȼ ȼ ȼ ȼ e
Áȼ > ȼ  4ȼ %61ȼ ȼȼȼ  ȼ  ȼ ȼ ȼ /ȼ ȼ ©ȼ
ȼ  ȼ ȼ gȼ l p4ȼ Rȼ FTTȼ hB¬ssWBa4ȼ Ë: ȼ FȼÁȼ
%ȼ 2·ŠXWUjWWaȼ
Genus Paradoxides BROGNIART.

Paradoxides tessini hBiŔţXBæȼ
Pl. Il, fig. 1�4.

BR. 1875 p. 579 pl. 25 flg. 4 & 1878 p. 43 pl. 2 fig. 6, pl. 4 fig. 9, LNRS. !879 p. 6
pl. l flg. 1�4 & 1883 p. 10 pl. l flg. 1�13, GRw. 1902a p. 105 pl. 4 fig. 26.

µ ȼ P ȼ  ȼ %'ȼ oȼ ȼ @6 dÒȼ 'ȼ ȼ ȼ ȼ
@ȼ flffȼ c@ȼ @ȼ /céǍȼ ó6Ǹ ȼ f @ȼ @6c@ȼ éȼ 7ȼ ǎ
ȼ ȼ ȼ ȼ ȼ @ȼ ȼ 'ȼ ȼ ȼ ȼ @¿ȼ
ȼ P ȼ  ȼ ȼ @ȼ kȼ '"ȼ  ȼ ȼ ȼb6 ȼǹǛ ȼ
2 ȼ 6ȼ ȼ /   ȼ Iȼ ȼ ȼ ȼ ȼ >ȼ / ȼ
 ȼ ȼ %/ȼ ȼ  'ȼ 6:ȼ Ȝ@ȼ Cȼ ȼ  ȼ  ȼ 6ȼȼ ¿ȼ
 ȼ ȼ  7ȼ  ȼ ȼ ȼ ȼ 6ȼ  ȼ hȼ ȼ / ȼ ȼ c ȼ
ȼ   1ȼ ȼ ȼ c ȼ PÄȼ ȼ ȼ P'ȼ  ȼ  "ȼ k ȼ
ȼ  ȼ ȼ ȼ  6ȼ 'ȼ vUUXBjjiUȼ ȼ ȼ ȼ Iȼ
)ȼ  ȼȼ ȼ  ȼ I4ȼēȼȼdȼ A. parvifrons & v.
mammillatus, ȼ ȼ ȼ ȼ  ȼ ȼ ȼ %ȼ ȼ /d ȼ 'ȼ
'ȼ |ȼ k ȼ  ȼ ȼ ȼȼ 'ȼ hBȸssWBȼ 1878  ȼ Ûȼ Dȼ ²ȼ
 ȼ 7ȼ 'ȼ  ȼ Îȼ ȼ  ȼ ȼ ȼ hȼ P. bohemicus.
l Nȼ 2 %:4ȼ +  1ȼ 2::ȼľȼ l $ȼy, + 4ȼ Ŭ"ȼ
FęTȼ šÆŤjæWBa4ȼ + ::î1ȼ 2 î @ȼ F$ȼâAȼ ǏȷBaȼ l pqȼ +  76Òȼ
Brummunddal, near Dalsfjord lake Ǆ ȼ Ő ȼ TTȼ +W¶jraȼ
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Paradoxides jorchhammeri ANG.
ANG. 1851 p. 2 pl. 2,

BR. 1878 p. 37 pl. l, pl. 2 fig. 7

10, GRw. 1902a p. 1!2.

>* ȼ * ȼ * ȼ * *!* ȼ ȼ ȼ ȼ   ȼ  ,ȼ ȼ
I*ȼ **ȼ !ȼ ȼ  ȼ!!Aȼ l Ȫ,ȼ 2! M-!,ȼ ȼ
Oȼ ȼ ~Ì ȼ Ǳ*M.ȼ
Paradoxides rugulosus CORDA.
P. rugulosus BR°ȼ 1878 p. 39 pl. 2 fig. 1

5, P. brachyrachis LNRS. 1883 p. 16 pl. 3
fig. 6-10, P. rugulosus GRw. !902a p. 113 pl. 3 fig. 1-4.

wOȼ  ȼ * ȼ ȼ O ȼ  ȼ !ȼ !ȼ * ȼ ȫȼ ȼ
O!.ȼ l Ý,ȼ 2! M-!,ȼ +! !ħȼ ~Ǖ!,ȼ +E-!M*-ȼ
Paradoxides olandicus SJOGREN.
LNRS. 1877 p. 354 pl. 14 fig. 1-6.

³ȼ ȼȼ !¤;ȼOȼ!**ȼ !ȼ ȼ ȼ Oȼ Oǖǝȼ *ȼ
ȼ O!,ȼ !ȼ ȼ Đȼ  !ȼ !ȼ D ȼ Oȼ LINNARSSON.
lex, 2! M*-!,ȼ +*! !Îȼ R*!t !ȼ F .ȼ BRøGGER), 2!! Ĩȼ
+E-!M*=ȼ Ģ$ e.ȼ HOLTEDAHL).
Paradoxides O.ȼ pinus HoLM !ȼ  ȼ

³!ȼ !¤ ȼ *ȼ¤ȼ  ȼ8n!ȼ ȼ  ȼ  nȼ !8n ȼ

species. Dr. WEST E R G ÅR D has been so kind as to examine the specimen.
lex, +E-!M-ȼ FȼÁȼ HoLTEDAHL).

Paradoxides tore/li HOLM !ȼ  .ȼ

>ȼ **ȼ ȼ Oȼ ȼ  ȼ  °ȼ ō.ȼ WESTERGÅRD  ȼ
-*!ȼ !ȼ ȼ  ȼ Oȼ 7* ȼ ƞȼ Oȼ Ŧ !ȼ l C�X, R*!t !ȼ
F ȼ BRøGGER).
Paradoxides !ȼ ȼ

³ȼ ,ȼ  ȼ *Ǘȼ  ȼ  !ȼ ȼ /ȼ *! ȼ ȼ ȼ
 Ȋ;*ȼ *!ȼ > ȼ ! ȼ l ex, +E-!M-ȼ F .ȼ HoLTEDAHL).
Genus Agraulos CoRDA.

Agraulos difformis (ANG.).
Arionellus difformis BR. 1878 p. 58 pl. 3 fig. 16, pl. 4 fig. 1-8, Agraulos

GRw. 1902a p. 161.

difformis

2¤ȼ !*ȼ *!ȼ *ȼ BRøGGER's  ÀÃ!ȼ !ȼ DĈǾȼĈȼ
O9.ȼ l Ȼ,ȼ !ȼ Ŏ O¢;ȼ -ȼ !ȼ Ǟnȼ FTT|ȼ ŨE ¶ Sr H) +E-!M:ķȼ
,
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Genus Liostracus ANG.

) ȼ D ȼ Hȼ ¸ ȼ 8ȼ ANGELIN  ȼ  ȼ   ȼ  ȼ Liostracus
aculeatus, $ȼ  ȼ  ȼ V ȼ  ȼ  $ Aȼ L. linnarssoni  ȼ$  ȼ  ȼ
ȼ L . aculeatus. ) ȼ Solenopleura ñ ȼ  8 ȼ Liostracus ȼ /ȼ
ȼ Aȼ ) ȼ M ,ȼ M1ȼ ȼ   ȼ  ȼ ȼ  ȼ H ȼ
ȼ ȼ  ȼ  1ȼ  ȼ $ ȼ ȼ ȼ   Aȼ
Liostracus aculeatus ANG.
Pl. Il fig. 5

a,

b.

19 fig. 2, LNRS. 1879 p. I l pl. I fig. 12-15 & 1883 p. 22,
L. ouangondianus MATTHEW 1888 p. 138 pl. I fig. 4, pl. Il fig. 7.

ANG. 1854 p. 27 pl.

w ȼ $ȼ  ȼ ĸȼ ) ȼ $ǲ*ȼ  ȼ 8ȼ Èȼ  ȼ ȼ
 ȼ ȼ Èȼ  ȼ ȼ  ȼ8Aȼ )ȼ  ȼ 8Ǧ ȼ ȼ  ȼ  ȼ
$M,ȼ  ȼ  ȼ 8$ȼ ȼ  ȼ$ ȼ V ȼ ȼ$ȼ  H ȼ ȼ
ȼ ȼ 8$-4ȼ  ȼ ȼ  ȼ 8ā$ȼ  ȼ $Mȼ  ȼ ȼ  ȼ
 ȼ  ȼAȼ ) ȼ$$ ȼȼ ȼ8 *ȼ ȼ   ȼ
,ȼ ȼ  ȼ ȼ ,ȼ 8  ,ȼ ŵ ȼ *$Vȼ ,ȼ ȣ$ȼ  ȼ8-ȼ
ȼ H ȼ  $  Aȼ )ȼ  8 ȼ  ȼ ȼ IÀ ȼ  ȼ ȼ  ȼ
ȼ ȼ  ȼ  $ȼ  Aȼ àȼ  ȼ ȼ  ȼ  ȼ ȼ ȼ
ȼ ȼ ȼ $M ȼ ȼ 8$-ȼ ȼȼ  4ȼ  ȼ  8 ȼ 8 4ȼ ȼ
ȼ ȼ H ȼ ȼ ȼ $Aȼ ) ȼ ȼ ȼ ȼ  ȼ $ȼ À ȼ ȼ
ò 4ȼ    ȼ  4ȼ  ȼ 8ȼ ȼȼÈȼȼȼ 8Ƌȼ
ȼ 8Aȼ hè ȼ  ȼ ȼ  ȼ  ȼ  ȼ ȼ 8ȼ  ȼ ȼ
ȼ ȼ   ,ȼ ȼ  ȼ  ȼ ȼ ȼ ȋȼ  8 ȼ  ȼ H ȼ
 j $Vȼ ȼ Aȼ )ȼ ȼ $- ȼ  ȼ  Aȼ )ȼ $Hȼ M ȼ ȼ
 ȼ ȼ H ȼ ƌ$  ȼ è ȼ ȼ ĉȼ ȼ  ȼ $ ȼ HAȼ
)ȼ  8 ȼ  ȼ Hȼ $ ȼ ȼ Ȥ ȼ  ȼ ȼ ǳAȼ
L. ouangondianus  ȼ  $ ȼȼ L. aculeatus  ȼȼ ȼ Äȼ $ ȼ
c ȼ 4ȼ ȼ 7ȼ 7 ȼ lc^ȼ cǟćǌ`ȼ Ǌȼ cȼ ȼ $cė
Mȼ Aȼ l $,ȼ  M-4ȼ + 1ȼ Ȍ--ȼ 8Aȼ
Liostracus linnarssoni hBAȼ
Pl. I fig. l 9, pl. Il fig. 6.
L. aculeatus LNRS. 1869 p. 71, idem KJERULF 1873 text-fig. 14 p. 84, Liostraeus BR.
1875 p. 580 pl. 25 fig. 1-X, L. Linnarssoni BR. 1878 p. 47 pl. 3 fig. 4, L. acule
atus BR. 1878 p. 46 pl. 3 fig. 3, L. Linnarssoni LNRS. 1879 p. 12 & 1883 p. 23

pl. 4 fig. 5

1 1, Ptychoparia Linnarssoni MATTHEW 1888 p. 143 pl. 2 fig. l
a p. 144.

a-m,

L. Linnarssoni GRW. 1902

ŋȼ ȼ ȼ ȼ Aȼ ) ȼ Hȼ  H8 ȼ L. aculeatus
ȼ   ȼ ȼ   ȼ ȼ ȼ  ȼ $,ȼ $ȼ  ȼ ȼ ȼ
ȼ ȼ  ȼ  ȼ ȼ  ȼ 8 Aȼ ) ȼ $$ ȼ ȼ  ȼ ȼ  ,ȼ
$ȼ  ȼ D ȼ ȼ ȼ L. aculeatus, ȼ Hȼ $ ȼ ȼ
H ȼ ȼ 8 ȼ
8 ,ȼ  ȼ  ȼ ȼ 8$ ȼ  ȼ ȼ ȼ  ȼ $$ ȼ ȼ ȼ ȼ $ ȼ
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ȼ ȼ - ȼ  ȼ ) mȼ  ȼ ȼ  ȼ ȼ ȼ ȼ Ř ȼL  ȼ
ȼ L. aculeatus ȼ ;m ȼ b ȼ  ȼ  ȼ ȼ % ȼ L {/ȼ ȼ 7 ȼ
 ȼ  ȼ  ȼ  ȼ  ȼ ;ȼ  ȼ  ȼ  ȼ { ȼ þȼ ȼ
ȼ  ȼ   ȼ  ȼ ȼ v  ȼ ȼ ȼ L ȼ²ȼ ȼ l O ȼ 2ȼ
 ȼ ȼ  ȼ & ȼ I!ȼ bȼ ;ȼ  ȼ  ȼ ȼ  ȼ  ȼ
Ŵȼ  ȼ Iȼ F¨ȼ ȼ }Üȼ Ĥȼ  ȼȼ  ȼ  ȼ DƉ "ȼ  ȼ   $7ȼ
ǯ ȼ ȼ ) ȼ ȼ  - ȼ ȼ  "ȼ  ȼ ;ȼ   ȼ ÿ ȼ
 ȼ ¦ȼ  ȼ Ƨ ȼ  ȼ  ȼ  ȼ .ȼ )ȼ /ȼ ȼ "ȼ
'ȼ vUUXBŭjiUgȼ ) ȼ ƨȼ  ȼ ȼ  ȼ ȼ  ȼ ȼ ȼ  .ȼ ) ȼ/ ȼ
 ȼ VĀ 'ȼ  ȼ  ȼ  Lȼ   ȼ G ȼ  ȼ  ȼ ;ȼ  ȼ   ȼ
ȼ -ȼ 4ȼ   ȼ ȼ  " ȼ ȼ Ƹ ȼ ;*ȼ ȼ ȼ n   ȼ
;  ȼ }$4ȼ +   4ȼ 2  " 4ȼ + -- 4ȼ 2  ȼ FTTȼ
KlÆR). l Ý4ȼ 2 &- 4ȼ +   "Ħȼ R   4ȼ ;ȼ ´ tȼ -ȼ  ȼ
7  ȼ ġ .ȼ +ŏÆ·aqȼ +E'- {-.ȼ
Genus Solenopleura ANG.
Solenopl eura brachymetopa ANG.
ANG. 1854 p. 27 pl. 19 fig. l, BR. 1878 p. 5 1 pl. 2 fig. 8, GRw. 1902 a p. 153 pl. 4
fig. 14-1 5, 22.

Cȼ ȼ  'ȼ  ȼ ȼ  "gȼ
¢ȼ -ȼ  ȼ 7  ȼ FTĘĶȼ +WÆ·ĥȼ
Solenopleura munsteri

Pl. Il fig. 12 a, b, 13

l Ǭ,ȼ

2 &- ,ȼ ȼ ´ Ê

.ȼ ȼ
18.

á ȼ 7ȼ L "șȼ ȼ "ȼ  ȼ ;7ȼ   'ȼL&ȼ ȼ 7ȼ (; 74ȼ
ȼ  L  ȼ (ȼ 7ȼ ( ȼ ȉȼ ȼ L©{ȼ;" ȼ ȼ7ȼ 7ǰ;ȼ
 ^  ȼ Q ".ȼ kȼ  ȼ  ȼ &'ȼ  &/ȼ ȼ ȼ  e ȼ ^ ȼ
Āȼ 7ȼ L = uȼ >ȼ  ȼ  ^ȼ7ȼ ȼ  4ȼ  ȼ ȼ'ȼ ȼ "ȼ
ą7 ȼ (Çȼ >ȼ ^  ȼ  ȼ {;ȼ Ȣȼ 7ȼ  ȼ ; ƀ4ȼ ȼ  ȼ
76»ȼ ¨;ȼ (ȼ - ȼ ȼ(6 ȼ )ȼ'ȼ  ȼ  ȼ ȼȼ L;&ȼ
 ȼ -ȼ ȼ  ȼ  ȼ  nȼ  qȼ Ɓȼ ;ȼ ȼ ȼ  ȼ
 .ȼ )ȼ   ;ȼ D ȼ  ȼ  »ȼ þȼ  ȼ L  ȼ ȼ L - ȼ
 ȼ ; ȼ ȼ  ȼ   uȼ ř ȼ ȼ  ȼ ȼ  ȼ ȼ Leȼ (ȼ  ė
"¦ ȼ   ȼ ȼ  ȼ ȼ e ȼ µ ȼ D m ȼ   ȼ  ȼ ȼ
¦ ȼ ȼ ^Ɗ;ȼ Iuȼ C ȼ ďȼ  ȼ  ȼ  ȼ  ȼ Dȼ  ȼ
 ȼ Güȼ Dȼ }Ûȼ ȼ Ôȼ
w ȼ  ȼ  ȼ  ȼ  ȼ "ȼ 7  ȼ ;&ȼ ȼ  ȼ  ȼ
 ȼ Ʈȼ ȼ  ȼ ȼ  ȼ LÂ4ȼ  ȼ  "ȼ ȼ ȼȼ ȼ  ^ ȼ
m 4ȼ  ȼ ý ȼ b; ȼ  ȼ ¦ȼ %;ȼ n ȼ  ȼ ;ȼ Ů ȼ
 ȼ H  "ȼ &ȼ ȼ ȼ ȼ/   ȼI ȼȼ +  -4ȼ  ȼ
ȼ  ȼ n ȼ  ȼ ȼ 2 » ȼ  ȼ  ȼ   ȼ ȼ ȼ ȼ   ȼ I 4ȼ
ȼ Ć ȼ  ȼ  ȼ  ȼ  ȼ 'ȼ ȼ +  -ȼ  ȼ ſȼ  ȼ
 ȼ Gǋȼ Dȼ }²ȼ k ȼ ȼ L* ȼ  ȼ  ȼ Güȼ D.ȼ }Üȼ  ȼ ȼ ; mȼ  ȼ
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preglabellar field and broad cheeks. Also a specimen with a strongly
curved anterior border and some Iong and narrow ones are found here.
One specimen (pl. Il fig. 14) is comparatively very flat and has a trapezoidal
glabeila. Dimensions of the greatest specimens: Iength 22 and 22 mm,
breadth 33 and 35 mm. A pygidium found at Slemmestad is strongly
curved backwards at the sides and bent down in the posterior part. The
axis has 5 rings.
This form resembles S. brachymetopa in outline and shape of the
cranidium and also in the sculpture of the test, as seen from above, it
has also a strong tendency to variation in the same way as this species.
The chief difference is in the furrows of the cranidium, which are deep
but broad and gutter-shaped in S. brachymetopa, while they are less deep
but more sharp and narrow in our form, which also has Ionger palpebral
lobes and is greater in size.
The species is named for Mr. THs. MoNSTER, Superintendent of
Mines, in recognition of his work on the Cambrian of the Mjøsen district,
he also collected an incomplete cranidium of this form. l c�, Stensviken,
l cy, basal part, Slemmestad (co!!. KJÆR).
Solenopleura parva LNRS.
Pl.
LNRS. 1879 p. 14 pl. I fig. 16--19, 20?

Il fig. 21.
& 1883 p. 25, GRw. 1902

a

p. 151.

Some cranidia agreeing with the description and figures of LJNNARSSON
are found. The cranidium has a very even convexity, the eye ridges
are indistinct and the palpebral lobes small. Test finely granulated with
scattered grains of greater size. S. parva is distinguished from S. munsteri
by its less convex cheeks and the very narrow preglabellar field. l c � ,
Ringstrand, l cy, basal part, Slemmestad (co!!. KJÆR).
Solenopleura cristata LNRS.
Pl. Il fig. 19.
LNRS. 1877 p. 370 pl. 15 fig.

A few cranidia are found. The cranidium is three fourths as Iong
as it is broad and has the rounded outline typical for the genus, but it
is not very convex. The glabella is Iimited by deep furrows with straight
converging sides and is evenly rounded in front. In some specimens
three pair of furrows are seen. The eye ridges are directed back to the
rather Iong palpebral lobes, situated behind the midst of the cranidium.
The anterior part of the cranidium is a gutter-shaped depression behind
the up-bent anterior border, no distinct front furrow being present. The
specimens agree well with LJNNARSSON's description and figures, only
the eye ridges are said to be absent in the Swedish form. Test finely
granulated.

l

ex,

Stensviken, Ringstrand.

Nmsk Geo!. Tidsskr. X
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Solenopleura

aff. cristata LNRS.

Pl. Il fig. 20.

A single cranidium resembles S. cristata, but has the front furrow
rather sharp and the preglabellar field raised. l c�, Stensviken.
Genus Loganellus DEVINE.

As emphasized by BRØGGER ( 1886 pp. 20 1 202) Liostracus microph
thalmus ANG. is closely related to the American forms Ptychoparia haguei,
Pt. kingi and Loganellus logani. Of the two last named forms specimens
are preserved in the Pal. Mus. of Oslo, and they are seen to agree with
L. microphthalmus and L. costatus in the shape of thorax and pygidium
and free cheeks and in the course of the facial sutures. The number
of segments in the thorax is 12 in logani, 13 in kingi, 12 in haguei,
13 in microphthalmus and 12 in costatus. It thus seems natura! to unite
these forms in DEVINE's genus Loganellus, which in Scandinavia becomes
characteristic of the upper part of the Middle Cambrian.
Loganellus costatus ( ANG.)
Pl. Il fig. 7-11.
ANG. !854 p. 90 pl. 41 fig. 16, idem LNRS. 1869 p.
18 95 p. 54 text-fig. 6 & lO.

Liostracus costatus

WALLERIUS

7 1, idem

There is a good material present for the illustration of all parts
except for the hypostome.
The whole animal has an oval outline with the breadth somewhat
more than half of the length. The cephalon is surrounded by a broad
border. The cranidium is more than half as long as it is broad, with
almost straight anterior and posterior borders. From the anterior angles
the anterior border is obliquely transsected by the facial sutures. How
ever, as far as can be seen, they do not meet in the midst of it as in
Olenus, a median part, somewhat narrower than the anterior width of
the glabella, not being cut through. In this median part the border is
of even width. From the free cheek depicted it is seen, that the doublure
of the border is coherent for a distance within the eye. By measuring
it is found, that the doublure even reaches a point somewhat within the
anterior angle of the glabella, here it then has been cut by the connective
sutures, and a narrow rostrum has been present. The anterior branches
of the facial sutures are converging to the back, while the posterior
branches have first a gentle inward and then an outward curve, the
posterior angles are sharp. The occipital furrow is rather shallow and
the ring has a very indistinct tubercle. The glabella is trapezoidal and
almost truncate in front, with three pair of furrows present as impressed
grooves. At its anterior angles the preglabellar furrow forms a pair of
impress ons. The eye ridges are broad and distinct, inconsiderably curved
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and backwardly directed to the long reniform palpebral lobes, situated
at the midst of the cranidium. The preglabellar field has a sculpture of
vein-like branched lines in longitudinal direction. The cranidium has
only a moderate convexity.
The free cheek has a great scar for the eye, the short genal spine
has a direction continuous with the lateral border and forms an obtuse
angle with the posterior. It has a sculpture of vein-like lines converging
to the eye.
Thorax (with pygidium) is present in one complete specimen with
12 segments. The breadth is a little greater than the length. The axis
is rather convex, occupying somewhat less than one third of the breadth
in the first and about one fifth in the hindermost segment. The pleurae
are straight with deep oblique furrows, divided by the fulcrum in hori
zontal inner and down-bent lateral parts. The fulcrum is most removed
from the axis in the third and fourth segments with the inner part twice
as broad as the lateral, while it approaches the axis in the posterior
part. In the two anterior segments the pleurae are smaller than in those
behind ·and produced into long deflected spines. The other pleurae have
short spines, being truncate in the anterior segments and rounded in
the posterior.
The pygidium is twice as broad as it is long, with the anterior
margin somewhat curved and posterior outline rounded. It has a rather
broad border with a concave finely striated doublure. The axis reaches
the border, which is narrow behind, it has 5 to 6 rings marked out and
there are 4 to 5 deep pleural furrows and as many distinct rib furrows.
A pygidium from Rendalen differs from the form described above in
being almost triangular in outline with the length more than half of the
breadth and in being almost flat with a narrow border. The axis has 6
to 7 rings. L. costatus thus occurs in two varieties, it is difficult to
decide from the figures which of them comes nearest to ANGELIN's
typical form.
Dimensions: The complete specimen is 9 mm broad and l 0.5 mm
long, of which 2.5 mm falls on the pygidium. The greatest cranidium
is 5 mm long, indicating a length of 17 to 18 m m for the whole animal.
l d � , Ringstrand, Stange (colt. KJERULF and BRøGGER), Aurå at Storsjøen
lake in Rendalen (coll. N. O. HoLST and A. GETz).
Genus Conokephalina BR.
Conokephalina ornata (BR.)
Conoccphalites ornatus BR. 1878 p. 53 pl. 3 tlg. S
1886 p. 206, idem GRw. 1902 a p. 150.

7, Conokephalina ornata BR.

Two cranidia agreeing with the description and figures of BRøGGER
are present. l co, Stensviken, Vinjulandet (coli. MoNSTER).
A minute cranidium of a Conokephalina has also been found in
l dx at the mouth of the Bråstad river.
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Upper Cambrian Fossils.
5pongia.
Genus Protospongia SAL TER.
Protospongia jenestrata SALTER.
BR. 1878 p.36 pl.

6 fig. 14 , *LNRS. 1883 p. 35 pl. 4 Hg. 24.

This name is applied to cruciform sponge needles. The specimens
found have two thin rays with an equal length of 5 mm. 2b, Evjeviken.
Brachiopoda.
Genus Grusia WALC.
Grusia lenticularis
*WALC.I912 p.765 pl.98 Hg.!, l

(WAHLENB.)

a -p, 2, 2 a -h , 3, 3 a-b, 6, 6a-c.

2b, Evjeviken, Stange (co!!. BRØGGER).
Trilobita.
Genus Agnostus BROGNIART.
Agnostus pisiformis (L.)
BR. 1882a p. 55, *WGD. 1922 p. 115 pl.

I fig. 1-3, PaULSEN 1923 p. 21 pl. I Hg. l.

2a:x, Evjeviken, Stensviken, Ringstrand, Stange (coll. BRØGGER).
Agnostus pisijormis obesus BELT.
Agnostus pisiformis var. socialis TBG. 1880 p. 25, idem BR. 1882 a p. 56 pl. I
Hg. 10 a-c, *Agnostus pisiformis obesus WGD. 1922 p. 116, pl. I fig. 4, idem
PauLsEN 1923 p. 22 pl. I Hg. 2.

2a�, Evjeviken, Vinjulandet, Snertingdal, Stange (coll. BRØGGER).
Agnostus reticulatus ANG.
BR. 1882 a p. 57 pl.
p. 23 pl. I fig. 3.

I

Hg. 1 1, *WGD. 1922 p. 117 pl.

I Hg. 9-10, PaULSEN 1923

The specimens figured by BRøGGER were collected at Ringstrand
by MuNSTER. 2a�.
Genus Olenus DALM.
Olenus gibbosus

(WAHLENB. )

*WGn. 1922 p. 124 pl. 3 Hg. 1-10, PauLSEN 1923 p. 26 pl. 2 Hg. 4, 5?, STRAND
1927 p. 320 pl. 2 fig. 1-14.

2a�, Evjeviken.
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Olenus truncatus
BR.

1882 a p. 98 pl. 3 flg. l, l a-c, 12,
1923 p. 25 pl. I flg. 6 text-fig. 6.
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(BRONNICH).

*WGD.

1922 p. 126 pl. 3 fig. 18-19, POULSEN

2a � , Evjeviken, Ringstrand, Vinjulandet (coll. MuNSTER), Snertingdal.
Genus Parabolina SALTER.
Parabolina spinulosa
BR.

1882 a p. 100 pl. I fig. 12 a-c,
1923 p. 29 text-fig. 8.

*WGD.

(WAHLENB.).

1922 p. 134 pl. 6 fig. 14-20, POULSEN

2b. Evjeviken, Stensviken, Brummunddal (coll. H. RosENDAHL).
Parabolina heres
BR.

1882

a

p. 101 pl. I fig. 13,

*WGD.

BR.

1922 p. 137 pl. 7 fig. 2 4

-

34.

2e. Evjeviken, Brummunddal, Risbekken.
Parabolina

sp.

Of this form cranidia and pygidia are found, but no complete free
cheek. It belongs to the group of P. heres and P. longicornis, in the
pygidium it agrees best with the former, (the length being equal to about
half the breadth). 2d8. Evjeviken, together with Peltura scarabæoides.
Genus Leptoplastus ANG.
Leptoplastus raphidophorus norvegicus
Eurycare angustatum

var.

norvegicum HLTD.

p artim 1910 p. 5 pl. I fig. l.

Leptoplastus longispinus
PI. Il
HLm.

1910 p. Il pl. 3 fig. 12-13,

(HLTD.)

HLTD.

fig. 4.

14?.

A specimen, only wanting the free cheeks, was described by HoLTEDAHL
as a variety of Eurycare angustatum. As emphasized by WESTERGÅRD
this specimen greatly resembles L. raphidophorus. Associated with it are
a few free cheeks which have the genal angles drawn out and pointed
with long curved spines like this form. Thus HOLTEDAHL's form may
be referred to L. raphidophorus, from which it only differs in having the
thorax broader in the posterior part and in having a pygidium with four
pair of denticles, while there are three in L. raphidophorus. L. longispinus,
described from separate parts, resembles L. raphidophorus norvegicus in
cranidium and free cheeks an d has also a pygidiu m with four pair of
denticles, probably the forms are identical. Amon g the specimens from
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our district referred to L. longispinus are free cheeks of a somewhat
rounded outline, thus approaching Eurycare angustatum.
L. raphidophorus norvegicus 2c, vicinity of Hamar (HOLTEDAHL's
specimen) L. longispinus 2c, Evjeviken, Brummunddal.
WGD.

Leptoplastus minor
Leptoplastus ovatus HLTD.1910

p. 144 pl. 8 fig. 25 -29.

This
from this
well with
pygidium.

p.8 pl. I fig. 4-9, Leptoplastus minor

Won.

1922

form, hesitatingly referred to L. ovatus by HoLTEDAHL, differs
form as described and figured by WESTERGÅRD, while it agrees
L. minor in the cranidium, free cheek and the little denticulate
2c. Stange (co!!. BRøGGER).
Leptoplastus minor explanatus

Leptoplastus ovatus

var.

explanata HLTD.1910

(HLTD.).

p. 10 pl. I fig.10-12.

This form is found togetht>r with the preceding and differs in having
a more broad and flat cranidium.
Leptoplastus ovatus
*WGD.

ANG.

1922 p. !45 pl.8 fig.18-21, POULSEN 1923 p. 35 text fig. 12.

2c. Evjeviken, Stensodden, a cut in the road
Church, Snertingdal, Romedal (co!!. KJERULF).

l

km S of Ringsaker

Genus Eurycare ANG.
Eurycare latum
BR.

1882 a p. 118 pl.12 fig.2 a-d,
1923 p.32 pl. I fig. 8.

*WGD.

(BOECK).
1922 p. 148 pl.9 fig.7-10, POULSEN

2c. Evjeviken, a cut in the road
Snertingdal.

l

Eurycare brevicauda

km S of Ringsaker Church,
ANG.

*Won. 1922 p. 148 pl. 9 fig.11-12.

2c. Stensodden, Romedal (coll. KJERULF).
Eurycare angustatum
BR.

1882 a p. 119 pl. !2 fig. 3,
p.34 pl. I fig. 9- 10.

2c. Evjeviken.

*WGD.

ANG.

1922 p.150 pl.10 fig. 4-9, POULSEN 1923
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Genus Ctenopyge LNRS.
Ctenopyge spectabilis BR.
BR.

1882 a p. 120 pl. 2 fig. 18, 18 a, 18 b? pl. 12 fig. 12, 12 a-b, (not 12
WGD.), *WGD. 1922 p. 154 pl. 11 fig. 9-14.

c acc.

to

2d�. Stensodden.
Ctenopyge affinis
WGD.

Woo.

1922 p.157 pl. 12 fig.1-14, 15?, POULSEN 1923 p.41 pl. 2 fig. 5.

2d�. Evjeviken, Stensviken. 2dy. Evjeviken.
Genus Sphærophthalmus ANG.
Sphærophthalmus major LAKE.
*WGD.

1922 p. 163 pl.13 fig. 9-18, 19?, POULSEN 1923 p. 47 pl. l fig. 15 text-fig. 17.

2d�. Evjeviken, Stensviken, Stensodden, Snertingdal.
Sphærophthalmus alatus
BR.

1882 a p. 119 pl. 2 fig.14, 14 a,
1923 p.49.

*WGD.

(BOECK).

1922 p.165 pl. 13 fig. 20-29, POULSEN

2dy. Evjeviken.
Sphærophthalmus majusculus
BR.

1882 a p.120,

*WGD.

LNRS.

1922 p. 166 pl. 13 fig. 30-35.

2dy. Evjeviken, Brum munddal, Snertingdal, Romedal (coll. KJERULF).
seems to be the more common of the two forms in our
district.
S. majusculus

Genus Protopeltura BR.
Protopeltura præcursor

(Woo.).

Protopeltura acanthura BR. 1882 a p. 106 pl. l fig.14, pl. 2 fig. 13, 13 a, Peltura
præcursor WGD. 1909 p. 48, idem HLTD 1910 p. 14 pl.2 fig. 1-10, Proto
peltura præcursor WGD. 1922 p. 171 pl.14 fig. 23-29, 30?, 31, pl. 15 fig. l .

2doc. A cut i n the road

l

k m S of Ringsaker Church.

Genus Peltura MILNE EowARDS.
Peltura scarabæoides
BR.

(WAHLENB.).

1882 a p. 107 pl. l fig.7-9 pl. 2 fig.12, *WGD. 1922 p. 173 pl. 15 fig. l, 12,
13, 18, POULSEN 1923 p. 50 pl.2 fig.6-7, text-fig. 18.

2dy. Evjeviken, Brummunddal, Snertingdal, Romedal (coll. KJERULF).
2do. Evjeviken.
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Peltura scarabæoides acutidens BR.
BR. 1882 a p. 108 pl. 2 fig. 9, WGD. 1922 p. 175 pl. 15 fig. 14-17.

2d�. Evjeviken, Stensodden.
Peltura minor
Cyclognathus costatus var. minor BR. 1882
WGD. 192 2 p. 175 pl. 15 fig. 3-11.

(BR.).

a p. IlO pl. 2 fig 10-11, Peltura minor

2d�. Evjeviken, Stensodden, Snertingdal.
Genus Boeckia BR.
Boeckia illænopsis
*WGD.

WGD.

1922 p. 179 pl. 16 fig. 33-39.

2e, Brummunddal.
Fossils of the Dictyograptus Shale.
Graptolithoidea.
Genus Dictyograptus HoPK.
Dictyograptus jlabelliformis

(ErcHw.).

Dictyonema Graptolithinum KJERULF 1865 p. l fig. 4-5, Dictyograptus jlabelliformis
f. typica BR. 1882 a p. 31 pl. 12 fig. 17-19, Dictyograptusjlabelliformis WGD.
1909 p. 57 pl. 3 fig. 1 6, idem STORMER 1922 p. 225 pl. 2 fig. l a-b, 2.

Evjeviken, Stensodden, a cut in the road just N of Sten farm,
Snertingdal, Rud in Furnes l km NW of Furnes Church (coll. KJERULF),
Risbekken.
Dictyograptus jlabellijormis norvegicus (KJERULF).
Dictyonema norvegicum KJERULF 1865 p. l fig. l, Dictyograptusjlabelliformis mut.
norvegica BR. 18 82 a p. 36, idem WGD. 1909 p. 60 pl. 3 fig. 8-9.

Among the older collections from the Mjøsen district in the Pal.
Mus. of Oslo there is found a little piece of light white-streaked shale
with this short-meshed form. According to BRøGGER I. c. the locality is
"Mælumsbråten". This form belongs to a horizon above ·that of the
typical species.
Trilobita.
Genus Parabolinella BR.
Parabolinella wimani
WGD. 1917 p. 639 pl. 7 fig. 10-17,
pl. l fig. I l.

WGD.

? Parabolinella limitis STORMER

1922 p.

229

Two fragmentary cranidia and a pygidium are found, agreeing with
the description and figures of WESTERGÅRD. The pygidium depicted by

.
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SrøRMER agrees with the specimen from Ringsaker and is from the
same horizon.
Stinkstone lenses in the Dictyograptus shale, Stensodden.
Genus Boeckia BR.
Boeckia mobergi

WIMAN.

WIMAN 1905 b p. 81 pl. 5 fig. 9-14, WGD. 1909 p. 55 pl. 2 fig. 6-9 & 1917 p. 637
pl. 7 fig. 1-9, Boeckia jarensis STØRMER 1922 p. 226 pl. l fig. 1-10, pl. 2
fig. l a-b.

A considerable quantity of specimens agreeing with the descriptions
and figures of WESTERGÅRD and SrøRMER are present. WIMAN errone
ously depicted the free cheek with a long spine, this was corrected by
WESTERGÅRD l 9 l 7 on account of hetter m aterial. STØRMER was not
aware of WESTERGÅRD's paper and described the form found by him at
J aren, Hadeland as a new species.
Stinkstone lenses in the Dictyograptus shale, Stensodden, a cut in
the road N of Sten farm, Risbekken.
Paleontological Museum, Oslo, April

l 929.
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Explanation of plate I.
Fig.

x

l.

Botsfordia cælata (HALL.)

2.

/ndetcrmined brachiopod. x3.0. lci3, Ringstrand.

5.0 l bp, Tømten.

3 a, b. Metoptoma barrandei LNRS. x 3.0.

le�, Stensviken.

4.

Leptoplastus longispinus HLTD., free cheek.

5.

Agnostus lundgreni nana GRw., cephalon.

6.

Same form, pygidium.

7.

Agnostus aculeatus ANG., cephalon.

8.

Agnostus nudus marginatus B R. , pygidium.

9.

Agnostus truncatus B R. , cephalon.

x

3.0. 2c, Evjeviken.

x 3.0. !co, Ringstrand.

x 3.0. Occ. as preceding.
x3.0.
x 3.0.

ld2, mouth of the Bråstad river.
x

3.0. l co, Stensviken.

l cy, Øksna, co!!. BRØGGER, the

original specimen.
l O.

Same species, cepha!on.

Il.

pygidium.

12.

x 3.0. l co, Stensviken.
x 3.0. Occ. as preceding.

Agnostus truncatus lens (GRw.), cephalon. x 3.0. le;, Øksna, coll. BRøGGER.
x

13.

Same form, cephalon.

14.

Agnostus parvifrons LNRS., pygidium.

IS.

Agnostus

16.

3.0. l co, Stensviken.

Agnostus parvijrons nepos

3.0. lcy, Risbekken.
x

BR., pygidium.

" 17-18. Trilobite fragments x 3.0. l
19.

x

mammillatus B R. , pygidium.

x.

3.0.

!co,

Ringstrand.

3.0. lc0, Stensviken.

Tømten.

Piece of stinkstone with Agnostus parvifrons mammillatus BR. , Agn. fallax
LNRS. and a

little cranidium of

Liostracus

linnarssoni

BR.

x

2.0.

l cy

Risbekken.

" 20.

Piece of stinkstone with several cephala
atavus THG.

3.0.

lco, Røykenvik.

and one

pygidium of

Agnostus

Explanation of plate Il.
Fig. 1

4.

Paradoxides tessini BROGN.,

pygidia.

The specimens in flg. l ( x 1.5)

and flg. 2 ( x 1.0) are from zone l c�.

that in flg. 3

x

from

the basal part of the zone lcy, Slemmestad, coll. KlÆR and that in flg. 4

( x 1.0 ) from a higher horizon in the �ame zone, occurring toget her with

Agn. parvifrons, Ringstrand, coll. MuNSTER.

5 a, b, Liostracus aculeatus ANG. , cranidium.
6.

Liostracus linnarssoni BR. , cranidium.

7 -li.
7.

Thorax and pygidium.
Cranidium. x 1.5.
x

9.

Ringstrand, coil. KlÆR.

10.

Free cheek.

11.

Pygidium.

3.0.

x 3.0.

x 1.5.

x3.0.

Stange, coll. KJERULF.

Ringstrand.
Stange, coll. BRØGGER.
Occ. and coll. as preceding.
Andrå in Rendalen, coll. GETz.

Solenopleura munsteri n. sp.,

lc � , Stensviken.

13.

lc13, Stensviken.

Loganellus costatus (ANG.), l dp.

8.

12 a, b.

x 1.5.

x 2.0. l

cranidium, the type specimen.

Same species, cranidium with strongly curved anterior border.

x

1.0.

x1 .0 .
l cy,

basal part, Slemmestad, coll. KlÆR.

14.

Same species?

15.

Same species, cranidium.

x

Cranidium.
x

1.0.

1.0 .

16.

Same species, cranidium. x1.5 .

17.

Same species, narrow cranidium.

18.

Same species?

Pygidium.

x1.5.

Occ. and coll. as preceding.

Occ. and coll. as preceding.
Occ. and coll. as preceding.
x

2.0.

l Ci3, Stensviken.

lcy, basal part, Slemmestad, coll. KlÆR.

19.

Solenopleura cristata LNRS., cranidium. x 2.0.

20.

Solenopleura aff. cristata LNRS., cranidium.

21.

Solenopleura parva LNRS., cranidium.

coll. KlÆR.

2.0.

x

l e", Stensviken.
2.0.

l c�, Stensviken.

lcy, basal part, Slemmestad,

