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Pre face. 

S
ome years ago the late Professor j. KIÆR proposed to me to under

take a description of the Ordovician cephalopods of the Oslo 
area. When later I came to realize this plan, it soon became apparent 
that the Upper Ordovician presented a more rich and interesting 
material of cephalopods than any other division of the Cambro
Silurian, and the work was then restricted to this part. 

The material upon which this study is based is almost exclusively 
in the collections of the Paleontological Museum in Oslo. I have 
further has opportunity to examine material of Norwegian and related 
cephalopods in museums in London, Stockholm, Upsala, Tallinn and 
Tartu. Some specimens have also been borrowed for description. 
From Cambridge, Mass., U. S. A., I got photographs and a piaster 
east of the cephalopods from Herøya described by HYATT. To the 
keepers of all these museums I wish to express my heartiest thanks 
for the readiness with which they have given me access to their 
collections. During a visit in Halsingborg I was also received in a 
most friendly manner by Dr. G. T. TROEDSSON, who showed me his 
working material of cephalopods. 

As al ready mentioned, it is to Professor j. KIÆR that I owe the 
stimulus to these studies. He placed the collections of the Paleonto
logical Museum at my disposal and rendered freely his encouragement 
and support for the work. The recollection of my highly esteemed 
teacher will always be one of deep gratitude. - Professor 
O. HOLTEDAHL has likewise supported my work and presented the 
paper for printing. Dr. A. HEINTZ, the present keeper of the Pale
ontological Museum, has always shown a friendly readiness to· assi
stance. Miss LILY MoNSEN has assisted at the photographing, Miss 
Liv BARSTAD and partly Miss LILL ToRBJØRNSEN have retouched 

Norsk geo!. tidsskr XIV. 
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the photographs and drawn the diagrammatic figures. Mr. M. SvEEN, 

the preparator of the Museum, prepared the slices, which made a 
finer study of siphuncles possible. 

My most respectful thanks are due to the University of Oslo 
and to the Fridtjof Nansens Fond for grants to the support of the 
work and to the Norsk Geologisk Forening for the printing of 
the paper. 

Paleontological Museum, Oslo. October 1933. 

Remarks on the structure and classification 
of the Nautiloidea. 

I t  is, as well known, the great merit of A. HYATT to have laid 
the basis for a natura! classification of the N autiloidea. In his pa per 
"Genera of fossil cephalopods" ( 1884) he proposed the suborders 
Holochoanoida with long septal necks composing the wall of the 
siphuncle and Ellipochanoida with the siphuncular wall composed of 
short septal necks and cor.necting rings. This system was further 
elaborated in the ZITTEL-EASTMAN text-book where the Ellipochoa

noida were divided into three separate suborders, Orthochoanites, 
Mixtochoanites and Cyrtochoanites. Some slight changes in HYATT's 

arrangement will be proposed here, in all essentials his system will 
certainly stand the test of future research. 

It is especially in the last years, since 1920, that the early 
nautiloids have received the attention deserved from paleontologists. 
A great many new forms have been made known and their structure 
and relationships discussed. 

As to the classification and general structure DACQUE and GRABAU 

have presented new ideas, as these have been reviewed by TROEDSSON 

( 1926) they are mentioned on ly in brief here. A chief point, to which 
both arrived independently of each others, is that the whole conch 
of Orthoceras and Volborthella is homologous only with the siphuncle 
of Endoceras, the air-cham bers in the Holochoanites being regarded 
as secondary structures. These theories have not gained much accep
tance. TROEDSSON certainly accepted that the Endoceratidae might 
be derived from Volborthella in this manner, this is of course purely 
theoretical. Further TROEDSSON would derive the Orthochoanites 
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from the Holochoanites and the Cyrtochoanites at !east partly from 
the Orthochoanites. In this I can fully agree. 

A very interesting discussion of the phylogenetical relations of 
the oldest cephalopods has been given by ScHINDEWOLF ( 1928) in 
connection with his studies of Volborthella. Volborthella tenuis from 
the Lower Cambrian of Estonia has a structure very similar to that 
of an Orthoceras with short, straight septal necks. A difference is 
that the septa are conical, not arched as general in nautiloids. SCHINDE

WOLF regards Volborthella as a true representative of the Ortho
choanites, which group then is believed to be the ancestral one from 
which both Holochoanites and Cyrtochoanites were derived. 

As regards the earliest nautiloids 1 that play any important part 
geologically, these are not the eurysiphonate endoceroids but the 
stenosiphonate ellesmeroceroids, which charaterize the Ozarkian and 
continue in to the Canadian. FoERSTE ( 1921) was the first to direct the 
attention to these forms. Recently KOBA Y ASHI ( 1931) has given an 
interesting account of this earliest cephalopod fauna in South Manchuria. 
Here it characterizes the Wanwanian series, which corresponds to the 
Ozarkian of America and the Tremadocian of Europa. The ellesmero
ceroids are orthoceracones and cyrtoceracones, also fusiform conchs 
( Cyclostomiceras), with laterally compressed or subcircular cross
sections, camerae usually crowded, siphuncle narrow, composed of 
long septal necks, concave in vertical outline. The ellesmeroceroids are 
thus Holochoanites which differ from the endoceroids in having narrow 
siphuncles without any known endosiphuncular deposits. They are 
also represented in the Ceratopyge beds of Norway (Orthoceras 
atavus described by BRøGGER 1882). 

From the ellesmeroceroids the endoceroids and piloceroids with 
broad siphuncles and complicated endosiphunclar structures can 
easily be derived. This group has often been considered as a highly 
specialized one, and this seems thus fully justified. 

As to the Orthochoanites FoERSTE ( 1924 b p p. 197 ff., 1925 a 

pp. 3 ff.) has claimed that no representative of this group appeared 
till after the Canadian. As admitted by FoERSTE himself, this state
ment is doubtful as to the species referred to Schroederoceras, as 
RUEDEMANN (1906 p. 477) described and figured the siphuncle of 

I When this paper was already in the press I received the interesting article 

"The earliest known cephalopods" by ULRICH and FoERSTE (Science 78, 

No. 2022, September 1933). The evidence here presented for the high ancestry 

of ellipochoanoidal nautiloids is strongly in support of SCHINDEWOLF's view. 
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one of these as typically orthochoanitic. These species seem to be 
related to the U p per Ordovician type of Schroederoceras he re de
scribed, but is certainly not congeneric with it. In the Chazy we 
then meet with Cyrtochoanites, both annulosiphonate and actinosi
phonate. Among the oldest of the former ones are also the species 
of Ormoceras described by TROEDSSON from the zone B3 of the 
Baltic region. The Actinosiphonata occur equally early, as they are 
typically represented by a number of species from the Chazy de
scribed by RuEDEMANN under Ooceras. 

It has been emphasized, as by TROEDSSON, that there is a close 
relationship between Orthochoanites and Cyrtochoanites. This rela
tionship is especially expressed between the Orthochoanites and 
Cyrtochoanites annulosiphonata. In the latter group the endosiphun
cular structures have the form of annulated deposits of lime at the 
septal necks, the lunettes, which may fill the entire siphuncle. These 
are secondary in relation to the septal necks and connecting rings. 
Now we find small lunettes also in orthochoanitic conchs with narrow 
siphuncles (an example has been figur�d by TROEDSSON 1932 pl. l, 

many can also be seen in BARRANDE's plates). As to the septal 
necks, a gra dual transition from the straight o nes ( Orthoceras type) 
via the high and more gently curved ones in Actinoceras to the 
strongly def1ected and obsolete ones in Armenoceras, can easily be 
imagined. This change in the septal necks is combined with an in
crease in width of the siphuncular segments and a stronger develop
ment of the lunettes. The relations between the two suborders seem 
so intimate, that the Cyrtochoanites annulosiphonata may have had 
their origin from more than one stock of the Orthochoanites. With 
this conception it is also understood why some of the Mesozoic 
nautiloids may have a cyrtochoanitic structure of the siphuncle (see 
ABEL 1920 p. 189). 

The Cyrtochoanites actinosiphonata, on the other hand, have a 
number of structural features which keep them apart both from the 
Orthochoanites and the Cyrtochoanites annulosiphonata. For the 
first, the secondary deposits in the siphuncle, when present, have the 
form of vertical actiniform lamellae. FoERSTE ( 1926 b) has given a 
very valuable review of the forms in which this structure is known. 
It is pointed out that it is often only known in some species of a 
genus or even only in some individuals of a species. (This might 
suggest that its occurrence is to some extent a matter of preserva-
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tion.) As to the systematical value, FoERSTE concludes that those 
species which are related to forms with actinosiphonate structure 
must be included in this suborder, as e. g. Devonian species of 
Phragmoceras, in which the structure is present, can not be separated 
from Silurian ones, in which it is absent. Difficulties are likely to 
arise when greater systematical units, as genera, without any such 
known structures are to be included in this suborder. 

There are, however, other characteristic structures in this group, 
which can help to diminish these difficulties. In most of the species 
here described under the Actinosiphonata the east of the conch, 
when well preserved, shows vertical rather broad impressed lines. 
These correspond of course to raised lines at the inner surface of 
the shell. These terminate just above the base of the living chamber. 
As seen by the impression on the east, they here take the form of 
oblong rounded to subtriangular grooves narrowing in width upwards. 
They are connected by an annular impression round the shell. 
Viewed at the inside of the test, this shows the presence of an 
annular thickening with a number of elevated knobs, probably for 
the purpose of fixing the animal to the shell, as has been suggested 
by FoERSTE. This structure I think can safely be regarded as diag
nostic for the Actinosiphonata and can generally be seen on figures 
of such forms. Whether it will be found in all forms pertaining to 
this group, can not be ascertained at present. 

In  some Actinosiphonata, especially in such with broad nummu
loidal siphuncles, there occur thickenings at the septal necks similar 
to the lunettes of the Annulosiphonata. The happy state of preserva

tion of these structures in Protophragmoceras tyriense here described 
(see pl. I 3, figs. 2--4) has shown these thickenings at the septal 
necks to be entirely different from Iunettes, as they are formed by 
a swelling of the connecting rings enveloping the septal necks. For 
such thickenings the term bullettes 1 is here proposed. Bu !lettes are 
strongly developed in broad siphuncles, but more faintly also in 
narrower ones, as in Danoceras. Also in the general outline they 
can be distinguished from lunettes. In vertical cross-section bullettes 
expand from their base at the septa and are often especially strongly 
developed at the under side. In such a cross-section also the central 

I The term is derived from the Latin bul/a = boss or head of a nail, and has 

kindly been suggested to me by Dr. C. j. STUBBLEFIELD, London. 
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!urnen of the siphuncle has a very characteristic outline shown in 

pl. 13, fig. 4. In actinosiphonate siphuncles with bullettes the con

necting rings are thick-walled, while they are thin in annulosiphonate 

ones with lunettes. Further lunettes, being a secondary filling of the 

siphuncle, appear earliest and are most strongly developed in the 
lower part of the conch, while bullettes, as a primary structure of 

the siphuncle, are fully developed only at mature stages. 
The septal necks in the Actinosiphonata are distinctly cyrto

choanitic with strongly deflected brims in most forms, but only 

slightly curved, high necks occur in Mixosiphonoceras norvegicum 
here described. As to the septal necks this form occupies the same 

position in the Actinosiphonata as Actinoceras in the Annulosiphonata. 

Lorieroceras (FoERSTE 1926 p. 382 pl. 40) is a trochoceroid conch 

from the Lower Devonian with actiniform deposits in the siphuncle. 

As far as can be judged from the figure, the septal necks are ortho
choanitic, the segments of the siphuncle fusiform and enlarging towards 
the lower end. We thus see an analogous case to the orthochoanitic 

siphuncles with small lunettes mentioned above. This might indicate 

that Lorieroceras had its origin directly from some orthochoanitic 

stock, independent of the strongly cyrtochoanitic Actinosiphonata, 
which were present already in the Ordovician. It indicates further 
that the Actinosiphonata have the same relations to the Orthochoanites 
as the Annulosiphonata, if yet the relation may be less manifest. 

The chief part of the Actinosiphonata are cyrtoceracones and 
gomphoceracones; complicted restricted apertures are common in 
Silurian and later forms. This shows that also the external adaptive 
form of the conch is to a large degree stable within the higher 

systematic groups. The sculpture is formed by simple striae, the 
more complicated sculptures seem restricted to the Orthochoanites. 

In view of the facts presented above I should think it fully 

justified to give the Cyrtochoanites actinosiphonata the rank of a 

separate suborder at the side of the Annulosiphonata. 

From study of a cross-section of the actiniform lamellae in a 
siphuncle, as in Mixosiphonoceras pl. 13, fig. 6, it can be inferred 
that the fleshy siphon must have been strongly folded. This is 

apparent as the siphon must have secreted and enveloped the lamellae. 

The result of this is a very effective increase in the surface of the 

si phon. In view of the assumed gas-secreting function of the siphon, 
this can be looked upon as an adaption for increase of the production 
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of gas for the air-chambers. A similar folding of the siphon has 

also been observed in the annulosiphonate Calhounoceras by TRoms

SON, who also discussed the gas-secreting function of the siphuncle 
and the adaptions which might result from it (1926 pp. 21-22). 

The bullettes in the Actinosiphonata must as to their function 

be compared to the lunettes of the Annulosiphonata, from which 

structures they have not been distinguished hitherto. Both structures 

serve to obstruct the !urnen of the siphuncle and to make the conch 

heavier, but in a much less degree in the Actinosiphonata. We see 

then that Actinosiphonata together with straight and coiled Ortho

choanites dominate the cephalopod faunas here described. The 

Annulosiphonata with heavily loaded siphuncles belong to a facies 

of their own, which in the Oslo area Upper Ordovician is only 
developed in the upper part of 5 a in Hadeland. -- As to their mode 

of origin the bullettes can be compared to the annular folds in the 

siphuncle of the unique orthochoanitic genus Bathmoceras described 

by HOLM ( 1899). These are als o form ed by the connecting rings. 

Description of genera and species. 

Terminology. 

The terminology here used in descriptions is in accordance with 

that used by FoERSTE and TROEDSSON. A statement of this has be en 

given by TROEDSSON ( 1926), a]so in German by TEICHERT (1930). 
For description of details of siphuncular structure I have used the 

terms proposed by FOERSTE and TEICHERT ( 1930). For the thickening 
at the septal necks in the Cyrtochoanites actinosiphonata, formed by 
a swelling of the connecting rings, the term bullettes is here pro
posed (see p. 5). 

The relative height of the camerae is determined, in accordance 
with FoERSTE, by the number of camerae which occur in a height 
equal to the dorso-ventral diameter of the conch at the top of the 

series counted. In curved conchs the height is measured at the 
convex side. To save the use of too many words in descriptions 

this number of camerae is referred to as the camera index (c. i. ).
The cross-section index is the proportion between the lateral and 

the dorso-ventral diameter of the conch, the latter being put equal 

to l 00. Laterally compressed conchs have thus this index < l 00, 
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dorso-ventrally depressed o nes > l 00. This index is usually given 

in paranthesis after the measures of the two diameters. 

The scheme of classification of the N autiloidea is: 

Suborder Holochoanites. 

Suborder Orthochoanites 
(for subdivisions see HYATT in ZITTEL-EASTMAN). 

Suborder Mixtochoanites. 
Suborder Cyrtochoanites annulosphonata. 

Suborder Cyrtochoanites actinosiphonata. 

Suborder Holochoanites. 

Family E n d oceratidae. 

Endoceras HALL. 

Endoceras seticornium n. sp. 

Pl. l, figs. l a, b. 

Di a g n  o s  i s .  Endoceras with apical angle 9.5 o and c. i. 7. 

Siphuncle near to the ventral margin with funnels extending the 

length of one camera. Endocone approached to the dorsal margin 
of the siphuncle with dorso-ventrally depressed cross-section. 

De s c r i p t ion .  Holotype I 2028, about 230 mm high fragment 
of phragmocone, broken at various places and thus showing the 
interior structure rather well. The shell is very thin so far preserved 
and shows no sculpture. About 50 mm below the upper preserved 
part of the specimen the dorso-ventral diameter of the conch is 
73 mm and the lateral 76 mm ( l 04). He re the siphuncle is 10 mm 

distant from the ventral margin and its dorso-ventral and lateral 

diameters 30 mm and 35 mm. 105 mm further down the same di

mensions are resp. 55 mm and 59 mm. (106) about 7 mm; 22 mm 
and 26 mm. This gives an apical angle of 9.5 c and a calculated length 

to the apex of 470 mm. There are nearly 7 camerae in a height 

equal to the dorso-ventral diameter, convexity of septa equal to the 
height of two camerae. 

The septal necks extend downward for the length of one camera. 

In the vertical outline they are faintly concave and distinctly bulged 

outward in the lower part. They are much thicker than the connected 

septa, being lined with a 0.5 mm thick internal layer of calcite. 
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In the lower part the siphuncle is filled with crystalline calcite. 

The endosiphocone commences at a point 80 mm below the upper 
part of the specimen and extends about 90 mm further down. Its 

dorsal margin is approached to the dorsal margin of the siphuncle, 

while the ventral margin becomes more and more removed from 
the ventral margin of the siphuncle in downward direction. At a 

broken surface near its upper end the cross-section is semicircular 

at the dorsal side, while the ventral side curves with a much 
greater radius. 

Re m a r k  s. The shape of the endosi phocone distinguishes this 
species from others so far known to me. 

O c c u r  r e n  c e .  From a lo ose boulder at the NW corner of  the 

Frognøya island, Ringerike, but the boulder certainly of local origin 

and derived from the lower part of the Trinucleus limestone 

(4 c�). The name is derived from its occurrence in this zone with 
Tretaspis seticornis. 

Endoceras cf. seticornium ? 

De s c r i  p t i  o n .  I 1339, a small fragment of a phragmocone, 

agrees with this species in the position and relative size of the 

siphuncle and height of camerae. Siphuncle filled with rock matrix. 

Oc c u r r e n c e. In the Gastropod limestone, 5 a, Stavnestangen, 
Ringerike. 

Endoceras cf. megastoma ErcHw. 

Cf. Endoceras megastoma TEICHERT 1930, p. 273, pl. 5, fig. l, with further 

synonymies. 
.· 

Des c r i p t i o n. I 0633, about 90 mm high fragment of phrag-
mocone with dorso-ventral diameter about 90 mm and the diameter 
of the siphuncle 45 mm and c. i. about 4 may resemble this species 
in the relative size and position of the siphuncle, but is too badly 
preserved for a closer comparison. 

O c c u r  r e n  c e .  In the Gastropod limestone, 5 a, Holmen in 

Asker W of Oslo. 

Endoceras sp. a. 

De scr i p t i o n .  1039, about 70 mm high fragment of phrag-

mocone, somewhat distorted by pressure. In the upper part the 

dorso-ventral diameter is 77 mm and the lateral 80 mm ( l  04) ,  c. i. 

9-10. Convexity of septa equal to the height of 21/z camerae. 
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Siphuncle occupies about 0.40 the width of the conch, removed from 
the ventral margin so that its dorsal margin occupies nearly the 

centre of the conch. Septal funnets extend a little more than one 

camera in length. 

R e m  a r k  s. The re are some specimens in the collection which 
may resemble this form or E. seticornium, but they are badly pre

served and the material is too meager to determine the possible 

amount of variation. 

O c c u r  r e n  c e. In the Gastropod limestone, 5 a, of Ringerike: 
Stavnestangen and Nøstret at Sælabonn. 

Endoceras sp. b. 

De s c ri p t i  o n .  Specimen I 200 l ,  about 50 mm high weathered 

fragment of phragmocone. Conch dorso-ventrally depressed with 
dorso-ventral and lateral diameters resp. 55 mm and 70 mm ( 127). 
Siphuncle about 10 mm distant from ventral margin, its dorso

ventral diameter 22 mm. C. i. 5. 
Oc c u r e n c e .  In the Gastropod limestone, (5 a) , Stavnes

tangen, Ringerike. 

Endoceras sp. c. 

De s c r i  p ti o n .  Specimen I 1050, a bo ut 90 mm high distorted 
fragment of a phragmocone. Dorso-ventral diameter 64 mm and lateral 
about 68 mm (106). C. i. 6.5. Siphuncle marginal with dorso-ventral 
diameter 25 mm. Septal funnels concave in vertical outline, seem to 
extend for the length of one came�'a. 

Oc c u r r e n c e. In  the Gast�opod limestone (5 a) , Ringerike: 
Stavnestangen and road-section between Sørum and Hole. 

Cyclendoceras GRABAU and SHIMER. 

Cyclendoceras norvegicum n. sp. 

Pl. 1, flg .. 2; pl. 9, flg. 1. 

Di a g n  o s  i s .  Cyclendoceras with distance of annulations com
monly between 3.5�5 mm, rarely up to 7 mm, annulations forming 
a broad sinus in the ventral part of the conch. Conch with apical 

angle 2.5�4 " , c. i. 4�6, cross-section index about 120, siphuncle 

marginal, length of septal funnets about !1'3 camera. 
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De s c r i p t i o n . Holotype I 1046 (pl. !, fig. 2), 115 mm high 

weathered fragment of a phragmocone. The sculpture is only preserved 

at one side where there are annulations. 3.5 to 4 mm apart (about 

17 annulations in a height equal to the dorso-ventral diameter). 

Cross-section dorso-ventrally depressed, at the upper end the dorso

ventral diameter is 64 mm and the lateral 76 mm ( 118), the same 

dimensions at the lower end are resp. 60 mm and 72 mm ( 120), 

apical angle thus only about 2.5°; c. i. 4.5. In the dorso-ventral 

section the septa rise strongly towards the dorsal margin of the 

conch, but are almost horizontal in the median part, their convexity 

equal to the height of Jl;z camera. Siphuncle marginal, at the upper 
end its dorso-ventral diameter is 25 mm, about 0.4 the corresponding 

diameter of the conch, and the lateral 30 mm. Septal funnels are 

nearly straight in vertical outline and extend beneath the upper limit 
of the camera below for a distance of one third of a camera's height. 

Siphuncle filled with rock matrix, no traces of endocones are seen. 

I l 044 (pl. 9, fig. l) 125 mm high fragment, apparently somewhat 

distorted in dorso-ventral direction with diameters 60 mm and 75 mm 

at upper end and 57 mm and 72 mm 80 mm further down (apical 

angle 2-2.5 " ) . The annulations are 4.7 mm apart in the upper part 
of the specimen but only 3.7 mm in the lower, their number in a 

distance equal to the dorso-ventral diameter o f  the conch may be 

calculated at 15 in average. They are straight when crossing the 

dorsal side but curve downward on the ventral side, especially so 

in the lateral parts, thus forming broad and flat sinuses about 15 mm 
deep. Siphuncle marginal, only shown in the lower part of the spe

eimen, no sutures seen. 
I 0636, about 330 mm high fragment of a phragmocone with 

only ventral side (partly) preserved. The lateral diameter can be 
measured to 78 mm at the lower end and 102 mm at the upper, 
this gives an a pica! angle of 4 °. C. i. 4 in the lower part and 6 in 
the upper. Distance of annulations varying from 4.2 to 4.7 mm, 

but not shown to increase upwards. 
I 0637, I l 045, I 1218, 18898. In these specimens the distance 

between the annulations are resp. 3.9-4.2 mm, 4.3-5.0 mm, 4.8-
7.0 mm, 4.2-5.9 mm. In the first of these specimens the annulations 
can be determined to be about l mm high and of same width as 
the interspaces. 



12 TRYGVE STRAND 

R e m  a r k  s. In the el ose spacing and small size of the annula
tions this form is marked out from most other species of the genus, 

but resem bles C. whiteavesi FoERSTE ( 1929 b p. 153, pl. 11, fig. Il) 

from the Red River formation of S. Manitoba and C. costelliferum 
MILLER ( 1932 b p. 234, pl. 8, fig. l) from the Bighorn formation of 
Wyoming. It differs from these specimens chiefly in its more remote 

septa. According to a label written by FoERSTE our form also re

sembles an (undescribed) one from the Maquoketa. 

O c c u r  r e n  c e .  In the Gastropod limestone, 5 a. Ringerike: 

Nøstret at Sælabonn, road-section between Sørum and Hole, Vaker. 
Area W of Oslo: near Sandvika, Hvalsbakken in Asker. 

Cyclendoceras cf. norvegicum. 

De s c r i p ti o n .  I 0579, badly preserved fragment with marginal 

siphuncle. It shows quite similar annulations as in C. norvegicum 
with a distance of 4.2 mm, but does not else allow of a quite sure 
identification. 

Oc c u r r e n c e .  In the top part of the Trinucleus limestone, 

(4 c�), Frognøya island in Ringerike. 

Cyclendoceras dubium n. sp. 
Pl. 9, flg. 2. 

Di a g n  o s  i s .  Cyclendoceras with distance of annulations 6.0-
7.5 mm, forming a sinus on the ventral side. Conch with apical angle 
4" and c. i. 5.5-6. Cross-section with flattened ventral side, index 
110. Siphuncle marginal, length of septal funnels a little more than 
one camera. 

De s c r i p t i o n .  Holotype I 0581, (pl. 9, fig. 2), 150 mm high 
somewhat weathered fragment of a phragmocone. Annulations with 

similar course as in C. norwegicum, 6-7.5 mm distant. At the upper 
end the dorso-ventral diameter is 47 mm and the lateral 52 mm, at 

the lower end the same dimensions are resp. 37 mm and 41 mm, 
thus index 110 and apical angle nearly 4 °. Conch somewhat flattened 

ventrally, septal sutures with very shallow ventral lobes, c. i. 5.5-6. 
Siphuncle very near to the ventral margin of the conch, if not actually 

in touch with the latter. At the lower end its cross-section is nearly 
circular with a diameter of 14 mm. 

I 0650, 70 mm high fragmentary part of a phragmocone belongs 

probably to the same species, it has been ground on one side so 
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as to expose a dorso-ventral vertical section. Annulations about 
5 mm distant. Near the lower end the dorso-ventral diameter is 
28 mm, corresponding diameter of siphuncle 10 mm, c. i. 6. The septal 
funnels extend a little more than one camera in length. At the dorsal 
side they are lined by an about 0.5 mm thick internal layer, which 
again on its inner side has a layer of white crystalline calcite of 
varying thickness. 

R e m  a r  ks . The specimens representing this form have consider
ably smaller cross-sections than those present of C. norvegicum. It 
is perhaps not impossible to imagine, that they might represent more 
immature stages of this species. However, this should imply rather 
great changes during growth in the proportion and shape of the 
cross-section and also a closer spacing of the annulations. 

O c c u r  r e n  c e .  Konglungen in Asker W of Oslo, pro ba bly from 
the Gastropod limestone (5 a) (holotype), the other specimen from 
the upper part of the Gastropod limestone (5 a), Vestre Svartøy 
island in Ringerike. 

Suborder Orthochoanites. 

Family Orthoceratidae. 

Geisonoceras HY ATT. 

A diagnosis is given by FOERSTE 1924 b, p. 221. The genotype, 
Orthoceras rivale, figured by BARRANDE on pl. 209 has a sculpture 
of broad ohlique bands. It has also a slightly excentric siphuncle 
with the segments slightly dilated between the septa and with small 
Iunettes at the septal necks. � The two species described below as 
G. foerstei and G. heintzi have a typical Geisonoceras sculpture with 
a Iong and gentle apical slope and an abrupt oral face of the bands. 
In G. herøyense this difference between the oral and apical parts of 
the bands is much less marked, and it may thus be conceived to 
mark the transition to forms with symmetrical bands or lines. 

Geisonoceras foerstei n. sp. 
PI. 3, flg. 9. 

Di a g n  o s  i s .  Geisonoceras with apical angle 4.5 , sculpture 
bands with a slope of I 5 c towards antisiphonal side, siphuncle centro
ventran (or centrodorsan ?). Known from li ving c ham ber on! y. 
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De s c ri p t i o n. Ho1otype I 0564, about 55 mm high living 
chamber. At the base the dorso-ventral diameter is 27.9 mm and 
the lateral 27.3 mm, 44 mm, higher up the same dimensions are resp. 
3 1  5 mm and 31 mm, thus apica1 angle 4.5 °. Sculpture as typical for the 
genus: bands imbricate in a longitudinal section (of the conch), covering 
each other in orad direction. In the lateral parts they slope down 
from the siphonal to the antisiph�nal side at an angle of about 15 °. 
Width of bands somewhat varying, but commonly and in average 
0.8 mm. Suture at base of living chamber apparantly straight, con
vexity of septum nearly 10 mm. Siphuncle approached to one side, 
its distance from this is somewhat more than one fourth the whole 
diameter. Diameter of siphuncle 3.5-4 mm. 

O c c ur  r e n  c e. Frogn øya istand, Ringerike. U p per Ordovician 
but exact horizon unknown. 

Geisonoceras heintzi n sp. 

Pl. 3, flg. 13. 

Di a g n  o s  i s. Geisonoceras with a pica! angle 5°, sculpture bands 
apparently horizontal. Siphuncle central, c. i. 2.5. 

De s c r i  p ti o n. Holotype I 2247, about 50 mm high consisting 
of living chamber and upper part of phragmocone with one side of 
the specimen weathered away. In the upper part the exposed dia
meter is 1 3  mm and 41 mm lower down 9.5 mm, thus apical angle 5°. 
Shell about 0.5 mm thick with typical Geisonoceras scu1pture, width 
of bands about 0.4 mm. The banding is directly transverse in the 
part of the specimen availallle for study. C. i. nearly 2.5 with con
vexity of septa equal to about two thirds one camera's height. The 
uppermost camera is less than half as high as those below, indicating 
maturity. The phragmocone is filled with crystalline calcite and the 
living chamber with rock matrix. Siphuncle central with straight 
septal necks less than one millimeter in length, segments cylindrical 
in outline and about 1.5 mm wide. 

O c c ur r e n  c e .  In the lower part of the Trinucleus limestone 
( 4 c �), Frognøya istand in Ringerike. 
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Geisonoceras herøyense n. sp. 

Pl. 3, fig. 16. 

Di a g n  o s  is. Sculpture not wholly typical with the difference 
between the oral and apical slopes of the bands Iittle marked, bands 
with a slope of about 5° towards the antisiphonal side. Apical angle 
about 4 °, c. i. ab. 1.25. Siphuncle nearly introcentraventran (or 
-dorsan ?). 

De s c r i p t i o n. Holotype I 2187, about 50 mm high fragment 
of a phragmocone with one side weatherad away and exposing a 
somewhat oblique cross-section. The diameter is 13 mm at the lower 
end and 16 mm, 38 mm higher up, indicating an apical angle of 4.5°. 

Cross-section circular. The test has a sculpture of rather sharply 
elevated bands, of which there commonly 5 to 6 in one millimeter, 
but the spacing varies in different parts. In comparison with the 
preceding species the oral slope of the bands is wider and less abrupt, 
while the apical slope is in contrary steeper. The banding slopes 
about 5 c towards the antisiphonal side of the conch. C. i. about 1.25, 

convexity of septa one third the diameter of the conch. Siphuncle 
approached to one margin of the conch, about 4 mm distant from 
this at the lower end and 5 mm at the upper. Segments of siphuncle 
cylindrical, 2-3 mm wide. 

I 0535, about 45 mm high fragment of a phragmocone with apical 
angle 2o and diameter about 9 mm at midheight. At a broken surface 
at midheight the siphuncle is 2.5 mm distant from the one margin 
of the conch with diameter a bo ut I .5 mm. Sculpture of sharply 
raised bands, spacing varying between 5 and 9, most commonly 6, 
in one millimeter, band ing with a slope of 5o in antisiphonal direc
tion. C. i. about 2. - - In this specimen there seems to be still 
less difference between the apical and oral slopes of the bands, they 
may perhaps even be said to be symmetrical. 

O c c u r r e n c e . In the Gastopod limestone (Sa), Herøya near 
Porsgrund (holotype). Other specimens from the Isotelus limestone 
( 4 d), Frognøya in Ringerike. 

Ephippiorthoceras FOERSTE. 

This genus was erected with Orthoceras formosum BILLINGS 

as the type ( FOERSTE 1924 a p. 86). A fuller diagnosis was given 
by the same author 1925 b p. 81, which runs as far is concerned 
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the sutures of the septa: "Orthoceroids compressed laterally with 
dorsal and ventral saddles separated by lateral lobes". In the genotype 
(flgured by FoERSTE 1928 e on pl. 3) the lateral lobes are distinctly 
asymmetrical, their deepest point is approached to the one margin 
of the conch and there are indications of saddles near the other. 
In E. plicatulum (FoERSTE 1928 c p. 27 1, pl. 33, flgs. 4, 5) the lateral 
lobes are very shallow and there are similar saddles which are here 
equally strong as the lobes. In the closely related form described 
below as E. plicatuloides these saddles are so broad as to almost 
wholly oblitterate the lateral lobes and corresponding dorsal and ventral 
saddles. Is type of sutures should exclude it from the genus, were 
it not connected with typical forms through the conditions in E. pli

catulum. 

Ephippiorthoceras plicatuloides n. sp. 
Pl. 3, figs. l, 2. 

Di a g n o s i s . Ephippiorthoceras with apical angle 10°. Sculp
ture consisting of strongly oblique wrinkles converging upwards at 
the one margin at an angle of 60°. C. i. 5.5. Septal sutures with 
faint lobes aud saddles. 

De s c r i p t i o n. Holotype I 1335 (pl. 3, flg. 1), specimen a 
east with some worn remains of the shell, about 55 mm high, of 
which 35 mm is the living chamber, apical angle about 10°. At the 
base of the living chamber the dorso-ventral diameter is 38 mm and 
the lateral 35 mm (92). At the one margin there are four wrinkles 
at each side which converge upwards at an angle of about 60°. The 
crests of these wrinkles are about 5 mm apart. No other sculpture 
appears. There are three equally high camerae preserved with a total 
height of 20 mm (c. i. 5.5). The suture of the septa have distinct 
and broad lateral saddles, the crests of which are nearer to the 
unwrinkled margin and the sutures have also a stronger slope in 
this direction. As far as can be seen there are no dorsal and ventral 
saddles. No trace is seen of the siphuncle. 

I 1986 (pl. 3, flg. 2), 50 mm high fragment. The dorso-ventral 
diameter is 34 mm in the lower part and the lateral 33 mm. A septum 
appears at the lower end, but the specimen is somewhat distorted 
and the course of the sutures not clearly shown, neither is there 
any trace of the siphuncle. The shell, however, is better preserved 
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than in the holotype. The wrinkles are coarser , 6 to 7 mm apart 
and extend also at !east to the midst of the sides. 

R e m  a r k  s. The relations of this form is with E. plicatulum 
FOERSTE from the English Head formation of Anticosti, which has 
quite the same type of sculpture. The Norwegian specimens do not 
show any vertical striae, but the shell is not so well preserved that 
such might be expected to appear (they number 4 to one millimeter 
in plicatulum). This form has also a closer spacing of the wrinkles 
and c. i. 6.6 (5.5 in our form). Concerning the course of the sutures 
see above under discussion of the genus. 

O c c u r  r e n  c e. In the Gastropod limestone (5 a), Stavnestangen, 
Ringerike. 

Ephippiorthoceras frognøyense n. sp. 
Pl. 3, fig. 4. 

Di a g n o s i s. Ephippiorthoceras with apical angle IOo and c. i. 
7 �8. The sutures rise considerably higher at o ne margin than at 
the other. 

De s c r i p t i o n .  Holotype I 2 109, about 65 mm high fragment 
of a phragmocone with no remnants of the shell. Apical angle 10°. 
In the lower part the dorso-ventral diameter is 35 mm and the 
lateral 32.5 mm (93). C. i. 7�8. The sutures of the septa rise 
considerably higher towards the one margin than the other and the 
deepest part of the lateral lobes is approached to the opposite margin. 
The depth of the lobe is equal to the height of one and a half resp. 
less than one camera in reference to the position of the suture at 

the two margins. The sutures are almost straight when crossing the 
margins of the conch, the dorsal and ventral lobes have thus very 
broad crests. The siphuncle has left no trace. 

R e m  a rk s. This form is el ose! y related to none described 
before, its type of sutures resembles most that of the genotype, 
E. formosum (BILLINGs). 

O c c u r r e n c e. In the Lower Trinucleus limestone, 1,5 m below 
the black Trinucleus shale, Frognøya island, Ringerike. 

lncertae sedis. 

The orthoceratids described below Jack the shell and their syste
matical position can thus not be determined. 

Norsk geol. tidsskr. XIV. 2 
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"Orthoceras" sp. a. 

De s c r i p t i o n. I 1948 about 170 mm high weathered specimen 
exposed on a slab of limestone. Cross-section evidently circular, 
diameter 6 mm at a distance of about 30 mm from the lower end 
and 1 4  mm l OS mm further up, indicating an a pica! angle of 4.5 °. The 
upper part in a length of 35 mm shows no traces of septa, the uppermost 
camera is about 5 mm high, white the preceding ones are resp. 1 2, 
l O, l O and 9 mm high, thus c. i. a bo ut l, but ne ar! y 2 in the most 
apical part. Siphuncle central as far as can be determined. 

Oc c u r r e n c e. In the Trinucleus shale (4 c x) , grey shale with 
limestone layers just below the fine-noduled Trinucleus limestone, 
Bjerkøya istand in Asker. 

"Orthoceras'' sp. b. 

De s c r i  p t i  o n. I 1958, small fragment consisting of four camerae 
with apical angle about 4 , dorso-ventral diameter 25 mm at upper 
end, c. i. nearly 2.5. Siphuncle situated only 5 mm from the one 
margin. The chief characteristic of the specimen is the strong obli
quity of the septa and sutures, these have a slope of 5o towards the 
siphuncular side. 

R e m  a rk s. This specimen shows relations to the British Ordo
vician o nes which BLAKE ( 1882 p. 14 0, pl. 13, figs. l O� 12) referred 
to Orthoceras vagans SALTER, the type of which came from the 
Ordovician of the Oporto region. 

Oc c u r e n c e . As preceding form. 
There are rather many specimens of orthoceratids from the same 

Iocality and horizon and also from the Iower part of the Trinucleus 
limestone of Frognøya, most of them with straight sutures and rather 
low camerae (c. i. about 3). They are very fragmentary in most 
instances and do not invite to any further description. 

"Orthoceras'' sp. c. 
Pl. 3, fig. 3. 

De s c r i p t i o n .  I 2255, about 70 mm high east of an ortho
ceracone, consisting of a 50 mm high living chamber and a part of 
the phragmocone. Cross-section circular with diameter 23.5 mm at 
the lower end of the phragmocone, apical angle of phragmocone about 
9". The living chamber is convex in vertical outline, and most so on one 
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of the sides here described as the ventral and only faintly so on the 
dorsal side. The gre a test width of the li ving c ham ber is found a little 
above midheight, where the dorso-ventral diameter is 30.5 mm and the 
lateral 31 mm. A bo ut l O mm below the upper margin there is a con
striction on the ventral side, which disappears towards the dorsal. C. i. 7, 
in the phragmocone the two upper camerae are much lower than those 
beneath. Sutures with well marked dorsal and ventral saddles, with a 
slope of about 4 o from the ventral to the dorsal side. Convexity of septa 
equal to the depth of two camerae. The deepest point of the septum 
is approached to the dorsal side. No trace is seen of the siphuncle, 
but it I!lay have been situated in the central part where the shell is 
broken away at the lower end of the specimen. 

Oc c u r r e n c e. In the Trinucleus limestone (4 c�), Frognøya 
island in Ringerike. 

Family Kionocer atidae. 

Spyroceras HYATT. 
Spyroceras alternestriatum n. sp. 

Pl. 3, figs. 5, 6. 

Di a g n o s i s .  Spyroceras with apical angle go and c. i. about 5, 
segments of annulation horizontal. About 30 strong vertical lines, 
of equal strength in more mature parts, but apparently of alternating 
strength in more apical parts. There are further very faint lines 
between these. Transverse sculpture very faint. 

Description. Holotype I 2139 (pl. 3, fig. 5), about 50 mm 
high with apical angle 9'. Diameter 30.2 mm at upper end, cross
section circular. There are four and one half annulations in a length 
equal to the diameter. Annulations sharp and elevated about 2 mm 
above the concave interspaces in the upper part of the specimen. 
The sculpture is made out chief! y of a bo ut 30 conspicuous vertical raised 
lines, which are equally strong or even stronger when crossing the 
crests of the annulations and produce knots here, which are easily 
seen in a horizontal outline. In the interspaces between these, one 
or in some place s two much fainter lines can be detected. There 
is also a transverse scuipture of low and relatively broad elevations, 
which are too less sharply marked out to be termed striae or lines. 
The y may num ber 12 to 15 in each interspace. Sutures situated in 
the midst of the grooves between the annulations, only two septa 
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in the lower part of the specimen can be seen and it appears that 
the greater part of it belongs to the living chamber. 

I 1235 (pl. 3, flg. 6), a bo ut 30 mm high fragment with apical 
angle 9°, and somewhat more than five annulations in a lenght equal 
to the diameter. It agrees with the holotype in all characters, thus 
also in the presence of about 30 conspicuous vertical lines. But here 
there is an alternation of stronger and weaker lines, the stronger 
ones produce much stronger knots on the crests of the annulations. 
This condition may represent an earlier stange of growth or perhaps 
an individual variation. 

Rem a r k  s. This form is not closely related to a ny one described 
before, so far known to me. 

Occ u r r e n c e .  In the Gastropod limestone (5 a), Stavnestangen, 
Ringerike. 

Spyroceras perlaeve n. sp. 

Pl. 3, flg. 8. 

Di a g n  o s  i s .  Spyroceras with apical angle 5 a and c. i. 3. Annula
tions rounded, somewhat oblique. Sculpture consisting of 15 almost 
obsolete vertical lines. 

De s c r i p t i o n .  Holotype I 1 798, about 60 mm high partly 
inclosed in rock matrix. Diameter (at crests of annulations) 15 mm 
in the lower part and 20 mm in the upper, indicating an apical angle 
of 5°, cross-section circular. There are three segments of annulation 
in a height equal to the diameter. Annulations oblique, a character 
shown best in the upper part of the specimen. Crests of annulations 
bradly rounded, rising about 1.5 mm above the concave interspaces. 
The sculpture of the test is made out of about 15 vertical lines, 
which are so faintly marked out to be easily detected only when the 
light falls from the side. They form broad rounded but well marked 
knots when crossing the crests of the annulations. At midheight of 
the specimen the convexity of a septum amounts to 5 mm. Siphuncle 
central. 

O c c u r e n c e. In the Gastropod limestone (5 a); Herøya near 
Porsgrund (holotype) and a further specimen from Stavnestangen in 
Ringerike. 
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Spyroceras cf. clathrato-annulatum (F. RoEMER) . 

Cf. 1861. Orthoceras clathrato-annulatum F. ROEMER p. 57, pl. 7, figs. 4 a, b. 

Cf. 1930. Spyroceras clathrato-annulatum C. TEICHERT p. 279, pl. 5, fig. 5. 

De s c r i p t i on .  I 1 156, 35 mm high fragment with apical angle 
7-8°, cross-section circular with diameter 21 mm at the upper end. 
There are four segments of annuiation in a lenght equal to the 
diameter, annulations somewhat curved. Sculpture consisting of vertical 
raised lines, in the upper part with a distance of l mm (about 60 
lines to the whole circumference) and somewhat finer transverse 
lines, of which there may be about 6 in each interspace. 

There are also other specimens from the same horizon which 
are similar to the specimen described above but have smaller apical 
angles. One of them, evidently a living chamber, even contracts 
strongly upwards, as the specimen of this species figured by TEICHERT. 

R e m  a r k  s. The specimens mentioned a bo ve include those li sted 
by KIÆR ( 1897 p. 12) as Orthoceras clathrato-annulaturn. This species, 
as figured by RoEMER, has apical angle 3°, wavy annulations, of 
which there are three and one half in a length equal to the diameter, 
about 40 vertical lines and 6--8 transverse lines in each interspace. 
The specimens present are certainly related to this species, but the 
material does not allow of a sure identification. 

O c c u r  r e n  c e. In the Gastropod limestone (5 a), Stavnestangen, 
Vestre Svartøy . and Vaker in Ringerike, Herøya near Porsgrund. 

Spyroceras sp. a. 

Pl. 3, fig. 7. 

De s c r i p t i o n .  I 1 106, 45 mm high badly preserved fragment. 
Apical angle about 5o with diameters 20 mm and 22 mm near the 
upper end (difference of diameters probably due to distortion). Crests 
of annulations low but well marked with distance about 3 mm in the 
lower part of the specimen and 4 mm in the upper (nearly six 
segments of annulation in a length equal to the diameter). In each 
of the intervening spaces there are 7 to 9 transverse raised lines. 
Longitudinal lines much finer than the transverse ones and hardly 
visible to the naked eye, they number 4 to 6 in one millimeter. In 
some parts of the specimen it may be observed that the transverse 
lines are not parallel to the crests of the annulations. 
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Re m a r k  s. By its reticulate sculpture this specimen may be 
compared to the species textile and clathratum (Trenton of New 
Y ork see FoERSTE 1928 b); microcancellatum, tenuiclathratum and 
chicottense (Anticosti, see FoERSTE 1928 c). It is distinguished from 
all by the greater distance and prominence of the transverse striae 
between the annulations. 

O c c u r a n c e. In the Isotelus limestone (4 d), Brønnøya in Asker 
(W of Oslo). 

Spyroceras sp. b. 

Pl. 8, fig. 8. 

De s c r i p t i o n. I 1 133, 15 mm high fragment of a phragmocone 
with apical angle about 3 ", cross-section circular with diameter 8 mm 
at the upper end. There are nearly three segments of annulation 
in a length equal to the diameter. Crests of annulations low, broad 
and rounded. There are about 30 vertical lines, but no distinct 
transverse sculpture. 

I 1 132, about 30 mm high fragment of apical part with diameter 
4 mm at the upper end. It differs from the preceding specimen in 
possessing a transverse sculpture of 5 to 6 lines in each interspace. 

Re m a r k s. In its rounded annulations this form resembles 
S. bilineatum (HALL) from the Trenton of New York (see FoERSTE 
1928 b). It differs in having more distant annulations, fewer vertical 
lines and no alternation of weaker and stronger lines as in bilineatum . 
As the two specimens described above certainly belong to the same 
form, perhaps even to the same individual, they show a smoothing 
out of the transverse sculpture with growth. 

Occ u r r e n c e. In the Gastropod Iimestone (Sa), Herøya near 
Porsgrund. 

Spyroceras sp. c. 

Pl. 8, fig. 7. 

De s c r i  p t i  o n . Mo 4497 in the Riksmuseum at Stockholm, 
15 mm high fragment with rather small apical angle and diameter 
4.5 mm at midheight. There are two segments of annulation in a 
length equal to the diameter, annulations strongly oblique. There is 
a sculpture of about 40 comparatively strong vertical lines. 

Re m a r k  s. In the dis tant and oblique annulations this specimen 
resembles S. perlaeve described above. The sculpture makes it distinct, 
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but it might perhaps be thought that the sculpture in this form might 
be smoothed out during growth? 

O c c u r  r e n  c e .  In the Gastropod limestone (5 a), Vaker in 
Ringerike. 

Protokionoceras GRABAU and SHIMER. 

Protokionoceras isotelorum n. sp. 

Pl. 3, flg. 14. 

Di a g n  o s  i s . Apical angle about 5°. Sculpture consisting of 
about 30 vertical bars and 3 fine lines in each of the intervening 
fluted areas, also very fine transverse lines. 

De sc r i p t i o n. Holotype I 2183, about 20 mm high fragment 
with diameter about 8 mm in the upper part and about 6 mm in the 
lower (apical angle about 5°). There are somewhat more than 30 
vertical bars and 3 much finer lines in each of the intervening fluted 
areas. There is also a transverse sculpture of very fine lines, 15-20 
to one millimeter, which are detected only with a strong lens. There 
are also very low transverse annulations. In the lower part of the 
specimen there appears to be a 2.2 mm high camera. 

R e m a r k s .  P. strandi described by TROEDSSON ( 1932 p. 14, 
pl. 7, fig. 7, text-fig. 3) from the Chasmops series (4 b) of Oslo, has 
a larger apical angle (8c), 4 to 5 lines in each of the fluted areas, 
but about the same number of ribs. This form has no transverse 
sculpture, but similar low annulations. P. anticostiense from the 
Silurian of Anticosti (FoERSTE 1928 c p. 267, pl. 34, fig. l, 2) has 
four alternating sets of lines as is also the case with the genotype, 
P. medullare (HALL). 

O c c u r  r e n  c e. In the Isotelus limestone ( 4 d), Kråkholmen in 
Asker (W of Oslo). 

Polygrammoceras FoERSTE. 

Polygrammoceras sp. 

Pl. 3, flg. 15. 

De s c r i p t i o n. I 1 104, about 45 mm high badly preserved 
fragment, pro ba bly a li ving chamber, with apical angle 4 °, cross
section circular with diameter 23 mm at the lower end. Septum at 
the base with a convexity of 8 mm. The sculpture can be seen at 
a small space near the lower end of the specimen and consists of 
longitudinal rather flat but distinctly delineated elevations, which are 
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divided in two lines by a sharply impressed median furrow. Between 
these elevations there are flat depressed interspaces of the same 
width as the elevations. There are five such elevations in 2 mm, that 
is about 180 in the whole circumference. 

R e m  a r k  s. P. twenhofeli FoERSTE from the U p per Ordovician 
of Anticosti ( FoERSTE 1928 c p. 264, pl. 29, figs. 3, 4) has a similar 
number of flat ribs separated by almost equally wide interspaces. 
Some of the ribs have shallow grooves in the median part. In this 
form there are also very fine lines in the interspaces between the ribs. 
P. bipartiturn described by TROEDSSON ( 1932 p. 23, pl. l ,  figs. 5, l 0, 
pl. 6, figs. 5, 6) from the U pper Grey Orthoceras limestone of O! and 
has similar bipartite ribs, but these are separated by very narrow 
interspaces. 

O c c u r  r e n  c e .  L1 the Isotelus limestone (4 d), Brønnøya in 
Asker (W of Oslo). 

Ringoceras n. g. 

Small, rather strongly curved exogastric cyrtoceracones with 
relative! y short li ving chambers with dorso-ventrally depressed elliptical 
cross-sections. Living chamber relatively short. Sutures with dorsal 
and ventral saddles. Siphuncle situated close to the convex (ventral) 
margin of the conch. Test with a sculpture of broad longitudinal 

elevated lines, whtch also appear distinctly on the east. These are 
crossed by fine, irregular transverse striae. Genotype Ringoceras 
praecurvurn n. sp. The derivation of the name is from Ringerike, 
where the genotype was found. 

The present genus seems related to Piersaloceras described by 
TEICHERT from the Lyckholm formation of Estonia ( 1930 p. 282), 
which has similar longitudinal elevations, but this has a much longer 
living chamber and a sculpture of transverse wavy lines. The structure 
of the siphuncle is not known in Ringoceras, but is most probably 
orthochoanitic as in Piersaloceras. The type of sculpture points to 
the Orthochoanites. 

RinKoceras praecurvurn n. g. & sp. 

Pl. 8, flgs. 3 a, b, 4 a, b. 

Di a gn o s  i s. Cross-section index li O, longitudinal lines num
bering about 25 to the whole circumference (see also generic diagnosis 
above). 
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De s c r i p t i o n. Holotype I 1268 (pl. 8, flgs. 3 a, b), an about 

IS mm high living chamber. The dorso-ventral diameter at the base 
is 15.5 mm and the lateral 17 mm (110), cross-section elliptical but 
somewhat more strongly curved at the siphuncular (ventral) margin. 
At the aperture the dorso-ventral diameter is about 17 mm and the 
lateral about 19 mm. In dorso-ventral outline the ventral margin is 
slightly convex, the opposite dorsal margin is distinctly concave in 
the upper part, where the margin of the aperture is bent outwards. 
In lateral outline the sides are diverging upwards. The outline of 
the aperture is only shown at the dorsal side, where it bends slightly 
down towards the median line, forming a very shallow and wide 
sinus. The convexity of the septum at the base of the Iiving chamber 
amounts to 3 to 4 mm. The suture of this septum forms a low and 
broad, but distinct saddle at the dorsal margin, a similar saddle is 
less distinctly indicated at the opposite ventral margin. The siphuncle, 
as shown by its trace on the septum, has a diameter of l mm and 
is only l mm distant from the ventral margin of the conch. The 
test has a sculpture of longitudinal elevations, which are almost equally 
well shown on the east. These are low and broad, equally broad 

as the intervening interspaces. Their distance is 1.5-2 mm in the 
dorso-lateral part, but may also be Iarger. They are crossed by very 
fine, somewhat irregular, transverse lines. 

I 1210 (pl. 8, figs. 4 a, b), small fragment of the adapical part 
of a phragmocone, partly inclosed in rock matrix. At the upper 
end preserved the dorso-ventral diameter is 8.5 mm and the lateral 
9.5 mm ( 112), 15 mm further down the same dia meters are 6 mm 
and 6.5 mm, cross-section elliptical. There are 11 camerae in this 
distance, c. i. about 6. The convex margin of the specimen curves 
with a radius of about 15 mm. Sutures of septa rising towards the 
convex margin of the conch, in the upper part of the phragmocone 
they form distinct saddles here. Siphuncle with diameter 0.5 mm 
and 0.5 mm distant from the ventral convex margin. The surface of 
the specimen, which is a east, shows the same longitudinal raised 
lines as in the holotype, there are about 25 of them in all and they 
are more distant from each others at the ventral margin than in 
others parts. 

Re m a r k s .  This species is known from two different frag
ments, but these agree so closely in the shape of the cross-section, 
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position of the siphuncle and in the sculpture, that they must belong 
to the same species. 

O c c u r  r e n  c e. In the Gastropod limestone (5 a), Stavnestangen, 
also in the upper part of the same formation, Vestre Svartøy island, 
Ringerike. 

Family Ap sidocer atidae. 

Apsidoceras HYATT. 

Apsidoceras magnijicum norvegicum n. subsp. 

Pl. 7, flg. 4. 

Di a g n  o s is .  Apsidoceras pro ba bly with comparatively close 
gyroceran coiling with maximum diameter probably up to 250 mm. 
Cross-section index a bo ut 140. C. i. a bo ut 6. 

De s c r i p t i o n. Holotype I 2200 (pl. 7, fig. 4), specimen about 
280 mm long measured on the convex ventral side. The adoral part 
in a length of about 70 mm on the venter is avoid of septa, in the 
adapical part there are 17 camerae. Also at the oral end the speci
men is broken and the aperture not indicated. It is much more 
strongly curved in the adapical part than in the adoral, probably 
indicating that the conch had reached maturity. In the more apical 
part the radius of curvature has been determined at 120 mm. Here 
the specimen is somewhat distorted from the sides, but it does not 
seem that the distortion has affected the amount of curvature. The 
venter is almost flat and the ventro-lateral angles sharp. In the 
middle part of the specimen the lateral diameter is 77 mm and the 
ventro-dorsal dorso ventral 54 mm ( 143). Some 70 mm orad of this 
point the lateral diameter even decreases, but this may be due to 
weathering. The rate of increse seems to be small for both diameters. 
C. i. 6. The depth of the ventral lobes is about 20 mm, a little 
more than the depth of two camerae. Siphuncle not observed in 
this or in other specimens. The test is weathered away, but on the 
venter there is indications of sculpture, the course of which is parallel 
to the ventral lobes of the sutures. 

I 2198, specimen consisting of half a volution, the greater part 
of which is avoid of septa, with a maximum diameter of 195 mm. 
It is much weathered especially at one side. In the middle part the 
dorso-ventral diameter is 45 mm. 

In 1891, small fragment with the one side missing. The radius 
of curvature has been determined to 90 mm. The dorso-ventral 
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diameter is 44 mm, while the lateral has been estimated at 64 mm 
(145). Depth of ventral lobes of the sutures 15 mm, c. i. about 4. 

Re m a rk s .  It is ass u med that the relative! y small radius of 
curvature in this form indicates a rather close coiling, but this is of 
course uncertain. The estimate of maximum diameter is based on 

a combination of the holotype with specimen I 2198. By its low 
depressed cross-section this form is comparable to Apsidoceras 

magnificum from the Richmond of Anticosti described by FoERSTE 

( 1928 c). Especially the variety major from the English Head for
mation comes so near to our form that one might be tempted to 
make an identification. One of the specimens described by FOERSTE 

(No. 3842, Peabody Museum) comes remarkably near to the hola
type here described in its dimensions. 

O c c u r  r e n  ce .  In the Trinucleus limestone, upper part, Terne
holmen and Furuholmen in Asker W. of Oslo. One of the specimens 
is labelled "Oslo" probably from the same horizon. 

Apsidoceras sp. 

1929. Apsidoceras s p. FoERSTE (1929 bi p. 142, pl. 27, fig. 2. 

O e s  c r i  p t i  o n .  I 1128, specimen bad ly preserved and weathered, 
consisting of a matrix of calcareous sandstone. Maximum diameter 
160 mm with a little more than one volution preserved. In the most 
oral part preserved the volution is 45 mm high and almost equally 

wide, it is here in touch with the preceding volution which is about 
18 mm high. Cross-section triangular. Siphuncle with globular seg
ments, which are l O mm wide and 15 mm distant from the ventral 
margin in the most oral part. 

I 1125, a fragment probably from the same individual. In this 
the volution attain a height of 75 mm. 

Rem a rk s. FoERSTE compared thls specimen with A. magni
ficum altum from Anticosti. Owing to some misunderstanding he 
says that the specimen came from the Gastropod limestone of 

Ringerike. 
O c c u r r e n c e. In calcareous sandstone of the zone 5 b, at 

present regarded as basal Silurian, Gråten in Skien. 
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Charactoceras FoERSTE. 

Charactoceras estonicum n. sp. 

Pl. 2, fig. 5, pl. 7, fig. l. 

Di a g n  o s  i s .  Typical Charactoceras with rapidly enlarging 
volutions. Cross-section of volutions rounded with the greatest width 
in the dorsal half, with deeply impressed dorsal furrow, index about 
125. Sutures with broad and shallow ventral lobes and ventro-lateral 
saddles. C. i. 3 at more mature stages. Siphuncle near to the ventral 
side. Sculpture of the test unknown. 

De s c r i p t i o n. Holotype I 2154, conch with a maximum 
diameter of 138 mm with 11/4 exterior volutions preserved, the dia
meter at right angle to this is 107 mm. The living chamber so far 
preserved occupies somewhat more than l/4 volution. The test is not 
preserved and a large part on one side is weathered away, also the 
other side is rather much weathered in the adoral part, and it is 
thus impossible to determine the shape of the cross-section here. 
Half a volution back from the most oral part preserved the height 
of the volution is 34 mm white the width can be estimated at 42 mm 
(index 126). Width of dorsal impressed zone about 18 mm. The 
cross-section is rather evenly rounded, the greatest width is situated 
in the dorsal part. At the base of the living chamber the height of 

the volution is 50 mm white half the width is only 27 mm, but it 
is here reduced by weathering. In these two sections the siphuncle 
(at the passage through the septum) is 2 mm and 3.5 mm in dia
meter and 5 and 12 mm distant from the ventral margin. In the 
most oral part preserved the height of the volution is 62 mm. C. i. 
about 3. Convexity of septa rather moderate, amounting to 15 mm 
at the base of the living chamber. Except in the adapical part the 
sutures have broad and shallow ventral lobes and corresponding 
ventro-lateral saddles, while they run almost straight across the sides. 

The two Norwegian specimens described below have cross
sections similar to that of the holotype, but these differ in having 
the greatest width situated higher up, about at the midst. 

I 2279, cross-section of a conch with maximum diameter 100 
mm exposed on a slab, exposing sections of two volutions. The 
larger one is 63 mm wide and 53 mm high (120), while the smaller 
one is only about 25 mm wide and shows the siphuncle near to the 
ventral margin. 
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I 1995, small fragment of a volution, rather strongly curved, 
with deeply impressed dorsal furrow, the width is 55 mm and the 
height 45 mm ( 122). 

Re m a r k  s. This form resem bles Ch. baeri, the genotype (see 
FOERSTE 1924 b p. 235) in the general shape of the cross-section, 
in the rapid increase by growth and in the situation of the siphuncle 
near the venter. It differs in having relatively higher volutions (index 
126, about 150 in baeri ) . 

Oc c u r r e n c e . In the Lyckholm formation, Piersal, Estonia. 
The closely related, or probably identical Norwegian form ( Ch. cf. 
estonicum ) came from the Gastropod limestone, 5 a, Ostøya in Bærum 
W. of Oslo, Stavnestangen in Ringerike. 

Charactoceras sp. 

Pl. 7, figs. 2 a, b. 

De s c r i p t i o n . I 1908, weathered fragment, being half a volu
tion from the apical part of a conch. Maximum diameter 52 mm. 
Cross-sections of volutions depressed oval with a distinct dorsal im
pressed zone in the adoral part. In the two exposed sections the 
dimensions are resp. width 19 mm, height 13 mm ( 146), width 37 
mm, height 25 mm ( 148). Septa with moderate convexity, the sutures 
run almost straight across the sides but form broad and low but 
distinct ventral saddles. C. i. about 3. Siphuncle not observed. 

R e m  a r k  s. This specimen, if y et incomplete, can be sa id to be 
a quite typical Charactoceras, and agrees very well with the typical 
species of the genus, the genotype baeri (see above) and hercules 
from Anticosti (FoERSTE 1928 c). It has a similar greatly depressed 
cross-section as these. 

O c c u r r e n c e. In the Trinuncleus limestone, 4 c�. middle or 
upper part, small island just E of Furuholmen, Asker W. of Oslo. 

"Troclwceras" sp. 

Pl. 8, fig. l. 

Des c r i p t i o n. I 2382, trochoceran conch with a maximum 
diameter of 135 mm consisting of a little more than one rapidly 
enlarging volution. The Jiving chamber occupies somewhat more than 
one half volution. There is an umbilical perforation with diameter 
about 20 mm. From at the base of the living chamber and further 
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orad there is a very deeply impressed dorsal furrow formed by the 
contact with the apical part of the conch which is not preserved, 
while the dorsal margin of the aperture is some 5 mm removed 
from contact with the interior volution. Inside the margin of the 
aperture the height of the volution is about 20 mm. Half a volution 
orad from the most apical part preserved the height is 40 mm and 
the width 53 mm (132) and in a distance of three camerae orad of 
this, near the base of the living chamber, 44 mm and 60 mm (136). 

Near the aperture the height is nearly 60 mm. The cross-section 
is evenly rounded. The living chamber is so weathered at one side 
that its width can not be determined. There is only a small Jack of 
symmetry which is difficult to determine owing to the incompleteness 
of the li ving c ham ber. Remnants of the test are preserved at the 
dorsal margin of the living chamber, they show indistinct striae which 
are here directly transverse. Septa rather close together, there are 
20 camerae in the preserved part of the phragmocone. The sutures 
run almost straight across the sides but have low and broad ven
tral saddles. 

Remarks .  In the shape of the volutions and in the rapid in
crease of same this form resembles Charactoceras and is probably 
only a growth modiflcation of the same type of conch. At Stockholm 
I have seen similar trochoceran conchs from the Kallholn (U p per 
Leptæna) !imestone of Dalarne, and the relation of our specimen 
may probably be with some of these. 

Oc c u r r e n c e. In the Gastropod limestone, Sa, Sørum in 
Ringerike. 

Family Trocholitidae. 

Palæonautilus REMELE. 

Palæonautilus nakholmensis (KJERULF) 1. 

Pl. 5, flgs. 5 a. b. 

1865 Lituites nakholmensis KJERULF p. 9, text-flg. 21 on p. 13. 
1867 Oph(idioceras) (Lit) nakholmensis BARRANDE p. 177. 

1932 Ophioceras nakholmense A. K. MILLER 11932 al p. 16, pl. 2, flgs. 1-2 
(reproduction of KJERULF's flgure). 

Di agn os  i s .  Deeply in vol ute nautilicone with broad ren iform 
cross-section of the vo!utions with maximum diameter about 50 mm, 
living chamber occupying somewhat more than one half volution. 

I By R. TA TE in 1868 this spee i es was selected as the genotype of Ophidioceras 

BARRANDE, 1867�0phioceras BARRANDE, 1865, the latter one being the valid 
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De s c r i p t i o n. Holotype I 2360 (KJERULF's original specimen) , 

closely coiled, rather deeply involute conch with only a little more 

than one exterior volution preserved. The living chamber occupies 
somewhat more than one halv volution, this part of the conch has 
been much distorted by lateral pressure. This pressure has also 
caused the lips of the aperture to bend inwards, and this was illu
strated, rather phantastically, on KJERULF's figure as a regularly 
contracted aperture. There is indeed no reason to assume a con
tracted aperture in this form. Maximum diameter 56 mm, but this 
is estimated to be about 5 mm too large owing to distortion. The 
diameter of the preceding volution about 25 mm, indicating a rather 
high rate of increase. At the base of the living chamber the width 
of the volution is 21 mm and the height 13 mm measured from the 
umbilical shoulder, owing to the large amount of involution the 
height from the midst of the dorsal impressed furrow would be 1-2 

mm smaller. The cross-section was certainly reniform with index 
about 180. The sutures run almost straight across the sides and 
form broad rather shallow, but well marked ventral lobes. C. i. be
tween 3 and 4. No sculpture is shown, the test is pyritized. 

I 1853, conch with a maximum diameter of 38 mm with 1 1  iz 

exterior volution preserved, of which the adoral half volution is avoid 
of septa. In the most oral part the width of the volution is 18 mm 
and the height 11 mm (162), cross-section reniform, the venter ap
pears more acutely rounded than in the holotype. The septa are also 

more remote (c. i. about 2). Further the east shows faint rounded 

name of the genus owing to priority. FOERSTE (!930 p. 19) selected Ophio

ceras simplex BARRANDE as genotype. Lituites nakholmensis K.JERULF should 

then be the valid genotype of Ophioceras according to art. 30 f of the rules 

of nomenclature, (see A. K. MILLER 1932 a, pp. 15 ff.). MILLER has, however, 

not been aware of opinion 46 which restricts the application of this article in 

so far, that ''no species unavailable as type in connection with the earlier 

generic name is available as type in connection with the later generic name''. 

According to art. 30 e-x nakholmensis is not available as type in connection 

with Ophioceras, because it was not included in the genus at the original 

publication, which is in the first plate vo!ume in the cephalopod part of  

BARRANDE's Systeme Silurien. Ophioceras simplex selected by FoERSTE 

1930 is thus the genotype of Ophioceras= Euophioceras A. K. MILLER, 1932· 

Accordingly Ophioceras will have to be used for the well known Silurian 

species generally known under the name Ophidioceras. - For information 

concerning this matter l am indebted to Prof. Dr. R. RICHTER, and Prof. Dr. 

A. K. MILLER. 
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rounded costae which curve apicad to form a broad hyponomic sinus 
on the venter. - As noted above this specimen shows differences 
from the holotype of the species here described and it may perhaps 
belong to an other form. 

Re m a r k  s. The broad rem iform deeply envoi ute volutions places 
this species in the genus Palæonautilus (REMELE 188 1). 

O c c u r r e n ce.  Nakholmen island near Oslo, in black shale, 

possibly the Trinucleus shale (4 c v.). 

Discoceras BARRANDE. 

(Schroederoceras HYATT). 

The genus Discoceras was erected by BARRANDE ( 1867, p. 177) 
and was originally given a very wide range. A historical account of 
the term has been given by TEICHERT ( 1930, p. 284). We will of 
course have to base our conception of the genus on D. antiquissimum 

(EICHW.), the accepted genotype. HYATT (1894, p. 458) proposed 
Schroederoceras, seeing its difference from Discoceras chiefly in that 
the shell is smooth at earlier stages and becomes ribbed at more 
mature stages of development. The first species described under 

Schroederoceras is Lituites angulatus SAEMANN and this species 
was chosen as the genotype by BASSLER 19 15. As will be evident 
from the below descriptions, this species is so closely related to typical 
Discoceras (it differs chiefly in a less strong development of the 
same type of sculpture), that even a subgeneric separation should be 
avoided in my opinion. The second and third species, described by 
HY A TT under Schroederoceras, saemanni and tubulatum, are als o 
here brought under Discoceras. 

Discoceras as he re understood may be defined as follows: N au
tilicones consisting of 31/2 to 5 volutions at maturity, closely coiled 
with dorsal furrow well marked, except in the outer part of the living 
chamber which is free from contact with the preceding volutions. 

Li ving cham ber constricted near the aperture but flaring at the lips. 
Cross-section of volutions (at more mature stages) trapezoidal or 
quadangular with flattened ventral and lateral zones. Septal sutures 
with ventral, lateral and dorsal lobes and ventro-lateral and dorso
lateral saddles. Sculpture formed by imbricate lamellae which overlap 
in apical direction. These form finer growth-lines and ribs, which 
are either strongly elevated and rather distant or weaker and more 
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close-set. The growth lines turn apicad across the lateral faces and 

form a deep commonly V-shaped hyponomic sinus on the venter, 
corresponding to the outline of the aperture. Siphuncle with typical 
orthochoanitic structure, situated near to the dorsal margin. 

Discoceras has generally been used in a wider sense than here 
defined. There are many Ordovician species especially from the 

Lower and Middle Ordovician of the Scandinavian-Baltic area, which 
are evidently related to Discoceras but they Jack distinct ribs and 
have more rounded cross-sections. For these one or more new 
genera (or subgenera) will have to be proposed. 

Discoceras antiquissimum (ErcHw ALD ). 

PL 2, figs. 4, Il; pl. 4, figs. 2, 3; pl. 13, fig. 9. 
See l 93) Discoceras antiquissimum TEICHERT p. 285 for synonyms, to which 

are here added. 

1860 Lituites trapezoidalis LossEN p. 25, pl. l, figs. 2 a-d. 

1865 Lituites antiquissimus (in part) KJERULF p. 9. 

Di a g n o s i s  a n d  g e n e r a l  d e s c r i p t i o n. Mature conch con
sisting of from 4 to 5 (and more?) volutions, the large size of the 
conch apparently common in the species is caused by a relatively 
large number of volutions and not in a rapid growth of the same, 
indeed the conch is at !east not Iarger than at corresponding stages 
in D. angulatum. Living chamber very short at maturity, constricted 
near the aperture and flaring at the lips. It is free from contact 
with the preceding volution in its oral part. The part of the phrag
mocone next behind the living chamber narrows in width in oral 
direction. The cross-section is broadly reniform in the earlier parts, 
from in the second volution it becomes rounded trapezoidal with the 
venter considerably wider than the dorsum. The cross-section index 
changes in the same way from 150 in earlier parts to 120-130 in 
more mature ones (varying in different specimens). The strong ribs 
are very characteristic for the species, these have the same course 
as in other species of the genus (corresponding to the outline of the 
aperture) and especially strong at the abdominal angles and also at 
the base of the hyponomic sinus. The distance between the ribs 
varies from one to two times the distance of the septa. Septal sutures 
with the usual lobes and saddles (caused by the flattening of the 
venter and lateral faces), c. i. 3.5-4. Siphuncle with typical ortho-

Norsk geol. tidsskr. XI\'. 3 
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choanitic structure, situated very near to the dorsal margin, its dia

meter amounts one sixth to one seventh the height of the volution. 
Des  c r i  p t i  o n. The original description was given by ErcHw ALD 

1842, p. 33 and is accompanied by a figure (pl. 3, figs. 16, 17) which 
makes its recognition easy. The figured specimen has 5 volutions 
with a maximum diameter of "tiber 5 Zoll", it is 130 mm provided 
that the figure is in natura! size. The volutions are described as 
being higher than wide in the earlier part of the conch, they may 

have been distorted in EICHW ALD's specimen, as all other specimens 
of this and related species have broad reniform cross-sections at 
earlier stages. In the description in Lethæa Rossica 1860 it is also 
stated that the whole conch, also the living chamber ( "la derniere 
grande loge" ), is closely coiled. In the two specimens with living 
chamber I have had occasion to see, this is free in its most oral 
part, thus it appears either that this character may vary in different 
specimens or that ErcHw ALD's specimen was not complete in spite 
of its large number of volutions. It is hoped that these points may 
be cleared up by some one who has access to the original specimen. 

A full-grown specimen from Piersal, Estonia in the Museum at 
Tallinn (Reval) (pl. 2, fig. 11) has a maximum diameter somewhat 
more than 150 mm, while the diameter of the preceding volution is 
88 mm, interior volutions not preserved. The living chamber is about 

80 mm long and thus remarkably small in relation to the size of 
the conch, it has the same form as in D. angulatum : constricted just 
behind the aperture but widening again at the lips. At its aperture 
it is about 5 mm away from contact with the preceding volution, 
while it is still closely coiled at the base. At the base of the living 
chamber the volution is 34 mm wide and equally high, while half a 
volution back from the aperture the width is 37 mm and the height 
about 31 mm (index about 120). Here the distance between the 
sutures are 8 mm (c. i. about 4) and the distance between the pro
minent ribs 16 mm. 

I 2162 (Sjåstad in Lier) , a full-grown specimen consisting of 
4 volutions with a maximum diameter of 115 mm. The living cham
ber is only 40 mm 1ong, it is so much weathered that its form can 
not be determined. It is in contact with the preceding volution at 
the base, but with an intervening distance of about 10 mm at the 
aperture. In the most oral part of the phragmocene at !east the 
width of the conch decreases orad. At the base of the living chamber 
the width is 24 mm and the heigth 23 mm, about 1/6 volution further 
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apicad the same dimensions are resp. 27 mm and 22 mm (index 12 1) 

and at 1/2 volution apicad from the aperture the cross-section has 

almost the same dimensions. C. i. 4. Distance between the ribs one 
and one half the distance between the septa. 

I l 098 (Asker) is the !argest specimen from Norway with a 
maximum diameter 120 mm, specimen closely coiled and septate 
throughout and lacking the interior volutions. About 1 4 volution 
back from the most oral part preserved the volution is 37 mm wide 
and 29 mm high ( 128). Here the siphuncle is 5 mm in diameter 
and separated by a space of 2 to 3 mm from the dorsum. C. i. 
nearly 4 and the distance of the prominent ribs nearly twice that 
of the septa. 

I 2146 (Sørum, Ringerike) (pl. 4, fig. 2), conch with nearly four 
volutions with a maximum diameter of 1 10 mm, closely coiled and 
septate throughout. The shell is about l mm and 2 mm thick resp. 
at and between the ribs in the most oral part. This is a close-ribbed 
form with the distance between the ribs equal to the distance between 
the septa. C. i. 4. 

I 2000 (Stavnestangen) (pl. 2, fig. 4) specimen consisting of 3 
volutions with a maximum diameter of 70 mm. Distance of ribs one 
and one half the distance of the septa. C. i. 3.5. - The following 
measurements have been made of the cross-sections of the volutions: 
2 vol. width 15 mm height 10 mm (150), 21/4 vol. w. 16 mm, h. 12.5 mm 
( 128), 21/z vol. w. 20.5 mm, h. 15.5 mm (132), 22/3 vol. w. 24 mm, 
h. 19 mm ( 126), 3 vol. w. 26.5 mm, h. 21 mm (126).- For each 
cross-section measured the approximate distance from the apex is 
given in num ber of volutions. 

I 2002 (Stavnestangen), conch with a little more than 3 volutions 
with a maximum diameter of 70 mm. In the first half of the third 
volution the distance between the ribs is twice the distance between 
the septa, but the ribs are more close-set in the most oral part pre
served. C. i. 4. Measurements of cross-sections of volutions: ab. 
21 4 vol. w. 16 mm, h. 12 mm ( 132), 23/4 vol. w. 19 mm, h. 15 mm 
( 127), 3 1/4 vol. w. 24.5 mm, h. 20.5 mm ( 120). 

I 1204 (Stavnestangen), conch with a maximum diameter of 
about 75 mm, only the exterior 11/2 volutions preserved. Distance 
of ribs twice the distance of septa. C. i. 3.5. Measurements of cross
sections: in most apical part w. 15.5 mm, h. 10 mm (155), 1/4 vol. 
further orad w. 16 mm, h. I l  mm (146), 1/2 vol. f. o. w. 20 mm, h. 

14 mm (143), 11/4 vol. f. o. w. 28 mm, h. 21 mm (133). 
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I 1212 (Vestre Svartøy) (pl. 4, fig. 3), a small fragment with parts 
of two volutions in the apical region. The interior part. which is the 
first half of the second volution, shows a sculpture of fine, raised 
lines on the shell. The more oral part, in the first half of the third 
volution, shows a sculpture on the east of broad, elevated ribs of the 
common type, but these rise into high, elevated knobs at the abdomi
nal angles. The distance of the knobs is two and one half time 
that of the septa. -- This is certainly the specimen referred to by 
FoERSTE ( 1929, p. 176) as a distinct species of Discoceras, it may 
perhaps better be regarded as showing an extreme development of 
the antiquissimum sculpture. 

The structure of the siphuncle has been studied in a slice made 
from a specimen from Stavnestangen (I 1 310) (pl. 13, fig. 9). Its 
diameter is 2 mm, while the height of the volution is about 15 mm 
in the median plane. It has a somewhat concave outline, partly due 
to a thickening of the connecting sheaths between the funnels. These 
are straight and short, less than one millimeter in length and tapering 
towards the ends. The connecting rings are thin where they meet 
the ends of the septal funnels, they widen downward and overlap 
the funnels beneath. - The connecting rings have not so sharp con
tours towards the rock matrix as the septa and funnels. 

Re m ark s. The strong ribbing, visib1e on the east at all stages 

distinguishes D. antiquissimum from other species of the genus 
here described. - I have had occasion to loan a specimen belonging 
to the Museum fi.ir Naturkunde in Berlin, which is one of the speci
mens used by LossEN for his description of Lituites trapezoidalis, 
and there is no doubt that this is on1y a synonym of the species 
here considered. LossEN's specimens came from the Gastropod 
limestone of the Oslo area. It may also be worth while mentioning 
here that I have seen an evidently quite typical specimen from the 
Kallholn (U p per Leptæna) limestone of Dalarne, Sweden in the 
Museum of the Geological Survey at Stockholm. 

O c c u r e n  c e .  This species is an excellent index fossil for the 
Lyckholm formation of Estonia and its equivalent in the Oslo area 
the Gastropod limestone (5 a). Specimens are present from the fol
lowing localities. Skien- Langesund district: Herøya ne ar Porsgrund. 
Bærum and Asker W of Oslo. Sjåstad in Lier. Ringerike: Stav
nestangen (common), Vestre Svartøy (rare), Nøstret at Sælabonn, 
Sørum, Vaker. 
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Discoceras angulatum (SAEMANN) . 

Pl. 2, fig. 3; pl. 4, fig. 4. 

1852 Lituites angulatus SAEMANN (in part) p. 166, pl. 21. figs. l a, b (not l c, d). 
1877 Discoceras angulatum BARRANDE, IV p. 468, V p. 778. 
1884 Trocholites angulatus HYATT p. 267. 
1891 Lituites angulatus SCHROEDER p. 25. 
1894 Schroederoceras angulatum HYATT p. 460. 

? l 930 Schroederoceras angulatum TEICHERT p. 276. 

Di a g n  o s  i s .  Mature conch consisting of about 3112 volutions 
with maximum diameter about 90 mm. Living chamber occupying 
about 1/4 volution and is free from contact with the preceding volu
tion in its more oral part. It is of al most ev en width in the posterior 
part and has a marked constriction near the aperture and flare at 
the lips. Volutions (in more mature parts of the phragmocone) with 
subquadangular outline with the venter narrower than the dorsum 
and index about 120. Sculpture of the same type as in antiquissi
mum, but the ribs considerably weaker and seldom shown on the east. 

De s c r i  p t i  on .  The holotype is in the Museum of Comparative 
Zoology at Cambridge, Mass. (M. C. Z. 2339, specimen figured by 
SAEMANN figs. l a, b and subsequently also described by HYATT). 
I am indebted to Dr. W. E. ScHEVILL for a plaster east and photo
graph of the specimen. "It has a subquadrangular whorl in the 
ephebic stage with a flattened and slightly concave abdomen. The 
shape in cross section is peculiar and quite different from that in 
Fig. l d (i. e. in D. saemanni). The abdomen on the living chamber 
is slightly elevated, the flat zone being narrower than the transverse 
diameters immediately internal to this. This may be due to com
pression, since on the septate portion the lateral curve from the 
abdomen to the umbilical shoulders show the somewhat flattened 
aspect in SAEMANN's figure. The umbilical shoulders are rounded. 
The abdomen not so broad as the dorsum, that is not so broad as 
the transverse diameter through the umbilical shoulders. The east 
shows faint broad fold-like costations bending apically which were 
more prominent on the shell, as is shown by other specimens from 
the same locality. These are more prominent in the young than 
upon the full-grown whorls. SAEMANN's original is 9 1  mm in dia
meter and has somewhat more than three and a half volutions. The 
Jiving chamber measured along the median lateral line is 53 mm in 
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length from aperture to suture. The transverse diameter of the septal 
flor is 26.6 mm, the dorso.ventral diameter in median plane is 20.5, 
both without the shell ". (The above lines are the main points of 
HY ATTS description). 

The cross-section (pl. 2, fig. 3) has been drawn from the plaster 
east of the holotype. A measurement on this half a volution back 
from the base of the living chamber gave the width of the volution 
20 mm and the height 18 mm (Il 5) and half a vol u ti on further back 
resp. 18 mm and IS mm (120). On the photograph may be seen the 
same sculpture of fine raised lines on the first volution and the 
earlier part of the second as in other species of Discoceras. 

Re m a r k  s .  D. angulatum and the form described below as a 
new species have their relations with D. antiquissimum and are also 
almost of the same size at corresponding stages. They differ chiefly 
in the weaker sculpture and the relatively longer living chamber, as 
well as in the smaller number of volutions at maturity. - TEICHERT 
cited this species from the Lyckholm formation of Estonia, but he 
gives no description of his specimens and the difference from D. 
antiquissimum is only given in the (relative) smoothness of the shell. 
As TEICHERT regarded the specimens figured by F. RoEMER 186 l 
on pl. 6, figs. 2 a, b and e as belonging to angulatum, it may be that 
his own specimens were related to those of RoEMER. If so be the 
case, they probably belong to D. roemeri. 

Oc c u r r e n c e .  According to SAEMANN the holotype came from 
"schwarze Kalke der obersilurischen Formation in der Gegend von 
Brevig in Norwegen", but there is no doubt that the locality was 
Herøya near Porsgrund and the horizon accordingly the Gastropod 
limestone, as is also the case with D. hyatti, and D. saemanni 1• 

At present no other specirnen can be referred to the species. 

Discoceras hyatti n. sp. 
Pl. 2, fig. 2; pL S, figs. 3 a, b. 

Di a g n  o s  is . Sirnilar to D. angulatum in all features except in 
the cross-section of the volutions, which is trapezoidal with the venter 
considerably wider than the dorsum. 

l Fossils from the Gastropod limestone of Herøya are found in many collections 

and have been labelled "Brevig". The town Brevik is situated farther to the 

SE, also here the same formations occur as near Porsgrund, but they have 

suffered from strong contact metamorphism and have yielded no good fossils. 
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De s c r i p tio n .  Holotype I 2160, mature conch (for the most 
part without the shell) with somewhat less than 31/z volutions with 
maximum diameter 95 mm. The living chamber occupies nearly 1/z 
volution, the conch is still closely coiled at its base, while at its 
aperture there intervenes a space of 10 mm to the preceding volution. 
It is nearly 70 mm long measured on the venter, At the base of 
the living chamber the height of the volution is 25 mm and the 
width 31 mm ( 122). Further orad the cross-section retains the same 
dimensions till it is constricted near the aperture, at the constriction 
the width is 29 mm and the height 26.5 mm (when the height is 
larger here than at the base, it is caused by the disappearance of 
the dorsal furrow, which is still distinct in the posterior half). Depth 
of hyponomic sinus 15 mm. From at the base of the living chamber 
the volution narrows apically, 1/z volution back from this point the 
height is 21 mm and the width 25 mm (119). On the first volution 
there are fine raised lines, but already in the earlier part of the 
second there are seen more distant costae on the east. There are 
also three distinct costae, about 5 mm distant, on the east in the 
earlier part of the third volution inside the living chamber. On the 
venter of the living chamber, where a patch of the shell is preserved, 
there are low but distinct ribs, 5-6 mm distant. C. i. 3 near the 
living chamber and 4 in the later part of the third volution. Siphuncle 
situated almost close to the dorsal side. 

I 2178, mature conch with about 31'z volutions with maximum 
diameter 84 mm. In this specimen there are distinct costae on the 
east, the dista nces of wh ic h are nearly equa l to the dista nces betwee n 
the sutures. Only in the living chamber and the part of the phrag
mocone next behind the east is smooth. 

Rem a r k s .  It will be seen from the different dimensions of 
the specimens described above that there is considerable variation 
in the rate of increase in this form. - In the case of specimens 
without living chamber, this form will have to be distinguished from 
D. saemanni by the smaller size at corresponding stages and the 
different sculpture. It seems also that the volutions are relatively 
wider in saemann. 

O c c u r r e n c e .  In the Gastropod limestone (5 a), Herøya near 
Porsgrund and Søndre Langøy near Oslo. 
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Discoceras saemanni (HYATT). 

Pl. 2, figs. l a, b; pl. 4, fig. l. 

1852. Lituites angulatus SAEMANN (in part) p. 166, pl. 21, figs. l c, d (not l a, b). 

1891. Trocholites undosus FoORD. p. 45. 

1894. Schroederoceras saemanni HYATT p. 462. 

l 930 b. Discoceras sp. FOERSTE p. 176, pl. 20, fig. 2 A. 

Di a g n  o s  i s .  Mature conch consisting of somewhat more than 
31/z volutions with maximum diameter apparently varying about 
120 mm. Cross-section of volutions reniform in apical parts and 
trapezoidal in the more oral with the venter considerably wider than 
the dorsum, the cross-section index changes in the same way from 
ISO to about 120 at the base of the living chamber, while near the 
aperture the height is equal to the width. Living chamber occupying 
about 1/3 volution. It is free from coiling in its more oral parts. 
Sculpture weaker than in other Discoceras species here described 
and leaves generally no markings on the east. It consists of stronger 
ribs with somewhat irregular intervals and finer growth-lines between. 

De s c r i  pt i o n  .. HYATT's original description was based on two 
of the specimens figured by SAEMANN as Lituites angulatus and are 
now in the Museum of Comparative Zoology of Cambridge, Mass., 
U. S. A. The following data have been extraeted from HYATT's de
scription: O ne of these (the original of fig. l c) eonsists of nearly 
four and three fourths volutions 1 with a maximum diameter of over 
112 mm. The living chamber is 75 mm long as measured along the 
umbilical line, corresponding to a length of about 100 mm along the 
median line. "There are well marked n&rrow ridges and costae at 
more or less irregular intervals on this shell with coarse lines of 
growth between them. These ridges are not perceptibly refleeted on 
the east of the interior as in angulatum, even in the young stages of 
one specimen, but in another they are faintly shown on the east on 
the side of part of the third whorl." - The other specimen (original 
of fig. l d) is an almost complete living chamber, 75 mm long along 
the median line, with a part of the volution inside the living chamber 
preserved. At the base of the li ving chamber the width of the volution 
is 29 mm and the height 24 mm (index 120). The aperture of this 

l This must be an er ror for t h r  e e and thr e e  fourths, so more probably as 

HY ATT states !hat saemanni is larger !han angulatum at corr esponding stages 

of development. 
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specimen spreads laterally, slightly flaring, but without any preceding 
constriction. I am indebted to Dr. W. E. ScHEVILL for a photograph 
of this last-mentioned specimen (M. C. Z. 2342). With the aid of 
this photograph as well as HYATT's description, there is no difficulty 
to identify this species in my own material, which is from the same 
locality and horizon as the type specimens. 

I 1130 (pl. 4, fig. l) , nearly complete mature specimen consisting 
of 31/z volutions with maximum diameter 125 mm. In the most oral 
part of the living chamber there intervenes a distance of 3 mm to 
the preceding volutions. In the lateral outline the living chamber has 
almost parallel sides, while it increases perceptibly in heigt in the 
dorso-ventral outline. At the base it is 33 mm wide and 29 mm high 
(114), while in the most oral part it is 34 mm wide and almost 
equally high. The outline is here trapezoidal with the dorsal part 
considerably narrower than the ventral. About at the end of the 
third volution the width is 30 mm and the height 23 mm (130). 
Somewhat more than 1/4 volution further apically the same dimen
sions are 28 mm and 20 mm (140). There is but little shown of the 
sculpture in this specimen , there are fine costae on the east in the 
earlier parts of the second volution. just behind the living chamber 
the surface of the shell is badly preserved, here are seen fine striae, 
some of which, with intervals of 2 mm, are strenger than the others, 
but too less streng to be termed ribs. A similar sculpture is also 
seen half a volution further apically. C. i. about 3. 

I 1117, conch with a maximum diameter of 105 mm with some
what more than 3 vo1utions. It is apparent1y closely coi1ed throughout, 
but the more oral part belongs to the l iving chamber which is 90 mm 
long measured on the venter, aperture not preserved. At about 21/z 
volutions from the apex the width of the cross-section is 25 mm 
and the heigt 19 mm (132). The form of the living chamber and 
volutions are typical for the species. The specimen has partly re
tained the shell on the third volution. On the venter there are low 
and rounded ribs , 5 to 6 mm distant , near the base of the living 
chamber. These are quite similar to those on the living chamber in 
the holotype of D. hyatti, but less streng. A similar sculpture is also 
seen on the sides of the volutions. 

I 179 1 ,  conch with maximum diameter of about 120 mm with 
21/3 of the exterior volutions preserved, closely coiled and septate 
throughout. The following measurements have been made of the 
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cross-sections: Most apical part w. 17 mm, h. 12 mm (140), 2/3 vol. 
further orad w. 23 mm, h. 17 mm (135), l vol. f.o. w. 25 mm, h. 19 
mm (132), 11:3 vol. f. o. w. 29 mm, h. 22 mm (132), 12/3 vol. f. o. 
w. 35 mm, h. 27 mm (130), 2 vol. f.o. w. 37 mm, h. 30 mm (124). 

I 1120, conch with 3 1/4 volutions with a maximum diameter of 
90 mm. The specimen was broken to pieces to display cross-sections. 
11/4 vol. w. 12 mm, h. 8 mm ( 150), 11/z vol. w. 15.5 mm, h. I l  mm 
(140), 2 vol. w. 18 mm, h. 13 mm (138), 21/z volutions w. 26 mm, 
h. 19 mm (136). 

The first volution has a maximum diameter of about 15 mm. 
It has distinct growth-lines and the hyponomic sinus begins to be 
perceptible at the beginning of the second volution, in the first half 
of the same it is very well marked, as shown by distinct fold-like 
costae on the east. In the second volution the cross-section also 
gradually changes from reniform with very deeply impressed dorsal 
furrow to the trapezoidal form of mature stages. 

Re m a r k s. The Norwegian specimens which FooRD ( 1891, 
p. 45) included in his description of Trocholites undosus (SOWERBY) 

belong to this species. 
The relations of this species is with D. roemeri, from which it 

is distinguished by the different shape of the cross-section. As to 
the distinction from D. hyatti see above under discussion of that 
species. - It seems that the cross-section is in general relatively 
wider in this species than in others here described. This is the case 
in the third volution, but towards the li ving cham ber there is a 
tendency to make the volution relatively high. 

O c c u r r e n c e .  In the Gastropod limestone (5 a), Herøya near 
Porsgrund, from which locality also the types were derived. There 
are also some specimens from the same formation of Lunner, 
Hadeland, which seem to belong to this species. 

Discoceras tubulatum (HYATT). 

1894. Schroederoceras tubulatum HYATT p. 464, pl. 7, figs. 1-3. pl. 14, 

figs. 6--12. 

Di a n  o s  i s .  The species is characterized by the small rate of 
increase and long uncoiled part, which also extends to the phrag
mocone next behind the living chamber. 

De s c r i  p t i  on. This species has not been identified in my 
material and is known to me only through HYATT's description and 
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also through a photograph of the holotype (M. C. Z. 2340, original 
of HYATT's pl. 7, fig. l) kindly furnished by Dr. W. E. ScHEVILL. 

The specimen is incomplete, consisting of living chamber and part 
of three exterior volutions, and is estimated to have had at !east 5 
volutions. "The diameter of the coiled part was probably about 118 
mm, and this is estimated to contain nearly five volutions, the length 
of the free part was over 115 mm measured along the median lateral 
line, along the dorsal line of this mould it could be measured more 
readily as 105 mm. The incomplete living chamber occupied 75 mm 
of this free part as measured along the median lateral line. - The 
transverse diameter of the termination of the third whorl was 15 mm 
without the shell, the breadth of the side 10 mm, the ventro-dorsal 
diameter in the mesal plane, as estimated, was of about the same 
length. The transverse diameter about the middle of the last quarter 
of the fourth whorl was 22 mm, the ventro-dorsal in the mesal plane 
was 17 mm, both without the shell." The shape of the living chamber 
is altered towards the aperture, so that the height becomes at last 
greater than the width. The earlier parts of the conch in the first 
and first half of the second volution is also described and figured 
by HYATT (pl. 14). 

Re m a r k  s .  The relations of this spee i es seems to be width 
D. saemanni, with which it agress in the shape of the living chamber 
and apparently also in the sculpture. 

O c c u r r e n c e. In the Gastropod limestone (5 a) . Herøya near 
Porsgrund. 

Discoceras roe meri n. sp. 

Pl. 2, ftgs. 6 a, b, 7; pl. 5, ftgs. l, 2. 

18()1. Lituites antiquissimus F. RoEMER (in part) p. 62, pl. 6, ftgs. 2 a, b, c, 
d ? , e (not 2 f, g1. 

Di a g n  o s  i s .  Large conchs with maximum diameter up to 150 
mm, apparently consisting of relatively few rapidly increasing volutions. 
Cross-section of volutions in more mature parts rounded quadrangular 
with venter narrower, or at !east not wider than the dorsum. Living 
chamber nearly half a volution long, free in its more oral part, 
becoming markedly higher towards the aperture. Sculpture consisting 
of comparatively close-set ribs at somewhat irregular intervals with 
finer growth-lines between. The ribs are sometimes strong enough 
to appear on the east. 
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De s c r i  p t i  o n .  Holotype I 2055 (pl. 5, fig. l), conch with a 
maximum diameter of 140 mm, volutions rapidly increasing so that 
the diameter of the next preceding volution is 70 mm. The living 
chamber has been lost, and the conch as closely coiled and septate 
throughout, neither are the interior volutions preserved. In the whole 
preserved part the cross-section of the volutions is rounded quadran
gular with the ventral flattened area distinctly narrower than the 
width between the umbillical shoulders in the dorsal part. At a point 
80 mm apically from the most oral part of the specimen the width is 
40 mm and the height 35 mm ( 114). Orally from this point the width 
of the volution decreases slightly (about l mm to the most oral 
point). Further apically two cross-sections have the dimensions 
36.5 mm and 33 mm (Ill) and 34 mm and 30 mm ( 1 13), the last 
one is somewhat less than half a volution back from the most oral 
point. Nearly one volution back from this the width is 28.5 mm and 
the height 22.5 mm ( 126). The shell is partly preserved but the 
surface is somewhat worn, its thickness is about l mm in the oral 
part. There are striae of different strengths, but the distance between 
the stronger and more elevated ones seems to be quite irregular, the 
striae are crenulate. Septal sutures with the common saddles and 
lobes. C. i. 3 in more apical parts, about 4 in more oral. Siphuncle 
not preserved. 

I 1 189, specimen consisting of one half of the exterior volution 
of a mature specimen with maximum diameter 130 mm, the greater 
part of which is a complete Iiving chamber which is fully 170 mm 
Iong as measured on the venter. At the base of the living chamber 
the width of the volution is 37 mm and the height 31 mm ( 120), the 
shape of the cross-section as in the holotype. About 40 mm back 
from the aperture the cross-section has retained the same shape 
with width 40 mm and height 36 mm (Ill), white at the aperture 
the height is 40 mm and the width almost equal to the height. The 
dorsal furrow is still, if faintly, marked at the aperture, and it appears 
that the amount of uncoiling was not large. Aperture as typical for 
the genus, constricted near the margin. The sculpture is better 
preserved in this specimen than in the holotype. There are fine, 
strongly crenulate raised lines, the appearance of these lines are as 
imbricate lamellae covering each other in an apical direction. With 
somehwat irregular intervals of 3 to 5 mm there are distinctly raised 
ribs, which are crenulate as the lines. The course of the sculpture 
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is also very characteristic in this specimen, the lines cross the 
abdominal angles at a very small angle and have a small curvature 
when crossing the median part of the venter. The hyponomic sinus 
becomes thus U-shaped rather than V-shaped, 

I 1976, a living chamber about 130 mm long measured on the 
venter. In the posterior part the width is 39 mm and the height 
34 mm ( 1 14), shape of cross-section as in the holotype. The ridges 
are a little stronger than in the preceding specimen, 5 to 7 mm 
distant and the hyponomic sinus also more V -shaped. 

I 0542, mature conch consisting of somewhat less than 3 1�z 
volutions with a maximum diameter of 130 mm, the diameter of the 
preceding volution is 60 mm. The living cllamber so far preserved 
occupies one fourth of a volution and is about 150 mm long measured 
on the venter. The shape of the cross-section at more mature stages 
as well as the sculpture is typical for the species. In the later part 
of the second volution the cross-section is of the same shape as in 
D. saemanni at a corresponding stage (with width 18 mm and height 
14 mm ( 128)). 

I 1 137 (Gastropod limestone, Herøya) conch with 3 volutions 
with a maximum diameter of 95 mm, closely coiled and septate 
throughout. It has a sculpture typical for the species. In the most 
oral part the cross-section is 34 mm wide and 30 mm high ( 1 14), 

here it has al most the same shape as in the holotype: quadrangular 
with the width of the ventral flattened zone smaller than the width 
in the dorsal part. Here the siphuncle is 1.5 mm distant from the 
dorsal margin and has a diameter of 8 mm. Half a volution apicad 
the cross-section is 25 mm wide and 2 1  mm high ( 1 19), but llere 
and further apicad the cross-section has the same shape as in 
D. saemanni with venter considerably wider than the dorsum. 

I 1906 (5 a) (pl. 2, fig. 7), fragment of the living chamber and 
fragments of the two volutions interior of this. It is estimated to 
have had a maximum diameter of about 130 mm. The cross-section 
is as typical for the species with venter distinctly narrower than 
the dorsum, width 40 mm, height 33 mm ( 1 19). In the volution 
interior of this the venter is equally wide or perhaps slightly narrower 
than the dorsum, width 26 mm and height 2 1  mm ( 122), siphuncle 
very near to the dorsum with diameter 4.5 mm. 

I 1900 (5 a), adapical part of a living chamber with two camerae 
attached. The cross-section at the base of this living chamber differs 
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from that in the preceding specimen by having the venter almost 
equally wide as the dorsum, width 38 mm, height 36 mm (106). 
The sculpture is typical in both specimens. 

Re m a r k  s .  Most of the specimens fig u red by F. ROEMER as 
Lituites antiquissimus betong to a form which is very closely related 
to this species, if it is not to be regarded as identical. The sculpture 
with its crenulation is quite the same, also the shape of the cross
section in fig. 2 a. The cross-section in fig. 2 e differs, just as some 
of the specimens described above, in its wider venter. RoEMER's 

specimen were derived from the Lyckholm formation of Estonia. 
Specimens from the equivalent beds of Norway (5 a) differ from the 
type in the same way as RoEMER's specimens. Note, however, 
specimen I 1137 described above, in which the cross-section is as 
in the typical form. The relation of this species is with D. saemanni, 
from which it differs chief! y in the different shape of the cross-section 
at mature stages, the venter being narrower than the dorsum in typical 
roemeri, wider in saemanni. These two species occupy quite the 
same position to each others as angulatum and hyatti. The question 
then arises whether they are not merely variations of the same form, 
and the specimens mentioned above might seem to favour such an 
interpretation. 

Occurren ce. In the Trinucleus limestone (4c�), Frognøya 

island in Ringerike. The holotype was found in the lower part of 
this formation, but there are typical specimens from all horizons in 
the same. In the upper part of the Trinucelus shale (4 c IX) , grey 
shale with even beds of grey limestone just below the fine-noduled 
Trinucleus limestone, Bjerkøya island in Asker W of Oslo. In the 
Gastropod limestone (5 a), Herøya near Porsgrund and Furunes near 
Holmen in Asker, also in the Lyckholm formation of Estonia. 

Family Ophio ceratidae. 

Antiplectoceras FOERSTE and SAVAGE. 

The species described below under this genus is very similar 
to Ophioceras. 1 But all species of this genus from the Silurian of 
Bohemia and Gotland described by BARRANDE and LINDSTRåM have 
a keel on the venter, a flattened or concave area with a more or 

l Ophioceras BAR RANDE 1865 �, Ophidioceras BAR RAN DE 1867, (see Palæonautilus 

nakholmensis p. 30). 
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less sharply elevated rib on each side. This is, however, also the 
only difference of any importance, when it is only remembered that 
the aperture is unknown in the Ordovician form here described. 
Antiplectoceras was erected by FoERSTE and SA VAGE ( 1927 p. 58) 
with A. shamattawaense (PARKS) as the type. In this species the 
venter is unknown, but the lateral aspect is similar to Ophioceras 
as well as to that of the form described below. I have preferred to 
refer it to Antiplectoceras instead of proposing a new name that 
might later prove to be a synonym of this. Tyrelloceras FoERSTE 

( 1925 a p. 56) is evident! y related, but is founded on a gyroceran, 
loosely coiled species. 

It may be worth while mentioning that in the species described 
below under Antiplectoceras the transverse striae intersect the ribs 
and are thus independent of these. This is in contrast with the 
conditions in Discoceras and seems to be a general feature in the 
Ophioceratidae. It is seen on BARRANDE's figure of Ophioceras 

tessellatum (pl. 9 7, fig. 17) and on LrNDSTR6M's of O. reticulatum 

(pl. 7, figs. 21 a, 22). 

Antiplectoceras? askerense n. sp. 

Pl. 2, fig. 12; pl. 10 figs. l, 2, 7. 

Di a g n  os  i s .  Cl ose! y coiled nautilicones consisting of relative! y 
many, slowly increasing volutions, with diameter 70-75 mm at the 
base of the living chamber, length of this and shape of aperture 

unknown. Cross-section of volutions with index 110-120, ro unded 

at the sides with narrow flattened ventral zone and flattened but not 
impressed dorsal zone of contact. Sculpture of sharply elevated ribs, 
24-29 to one volution, which run almost straight across the sides, 
bending apicad and becoming obsolete at the ventro-Iateral angles. 
There is a low rounded median rib on the venter. The test has a 
delicate reticulate sculpture formed by transverse and longitudinal 
fine dense striae. The transvli!rse striae are independent of the ribs, 
which they transsect in an apical direction, forming a deep hyponomic 
sinus on the venter. Sutures situated in the grooves between the 
ribs, with very slight lateral and distinct ventral lobes. Siphuncle 
rather thin, situated centrally. 

De s c r i  p t i  o n .  Holotype I I 933, specimen consisting of the 
adapical part of a living chamber, occupying somewhat more than 
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1/4 volution and parts of the first volution apicad of this, which is 
partly broken and partly inclosed in rock matrix. Maximum diameter 
77 mm. Cross-section of the living chamber rounded at the sides 
with a narrow ventral flattened area and a dorsal flattened, but not 
impressed, zone of contact. At the base of the living chamber the 
width is 21 mm and the height 17 mm (122). On the adoral half 
volution there are 12 distinct kell-like ribs which run almost straight 
across the sides. At the ventrolateral angles they take an apical curve 
and become obsolete, leaving between them the ventral flattened 
area, which is 8 mm wide at the base of the living chamber. Situated 
medially on the venter there is a low rounded rib, about 0.5 mm 
wide. The test has a very delicate reticulate sculpture, produced by 
the intersecting of transverse and longitudinal fine dense striae. The 
transverse striae are not parallel with the ribs, but have a stronger 
apical curve. In the dorsal part and at the sides the angle formed 
with the ribs is very small, but it is about 30° at the ventro-lateral 
angles. Further the striae cross the ventral area at a rather small 
curve, forming a broadly U-shaped hyponomic sinus, 10-12 mm 
wide and 6-7 mm deep. 

I 0335, conch with a maximum diameter of 77 mm with 21;z 
closely coiled exterior volutions preserved, the diameters of the two 

precedi ng vo lutio ns abo ut 42 mm and 22 mm. Shape of cross-section 

as in the holotype, in the most oral part preserved the width is 
23 mm and the height 21 mm (110), the dorsal flattened area about 
12 mm wide. The ventral flattened area is half as wide as the volution 
where this is 16 mm, but relatively narrower at more mature stages. 
There are 28 ribs on the exterior volution. The sutures are situated 
in the grooves between the ribs, they have ver y slight lateral and 
well marked ventral lobes. In the umbillical part they are approached 
to the apically situated rib, but are else situated in the midst between 
the ribs or may be approached to the oral one at the ventro-lateral 
angles. Only the most oral part of the specimen, including three 
segments of ribbing, is avoid of septa. 

I 1372 (pl. 10, fig. 1), conch with a maximum diameter of 85 mm 
with 1liz exterior volutions preserved, diameter of the preceding volu
tion is 46 mm. There are 29 ribs on the exterior volution and 13 
on the half volution interior of this. The last septum is found where 
the diameter of the conch is about 75 mm and the living chamber 
so for preserved occupies about 3s of a volution. The specimen has 
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been chosen to illustrate the lateral aspect, the one side is weathered 
away, but no trace is seen of the siphuncle. 

R e m  a r k  s.  The holotype differs from the two other specimens 
here described in having fewer ribs to one volution, more depressed 
cross-section and somewhat smaller diameter at the base of the living 
chamber. The other specimens are too badly preserved to show 
the sculpture and the median rib on the venter, and probably the 
differences are due to individual variation. 

Compared with A. shamattawaense, the genotype, our form 
differs by its more remote, less numerous ribs; this species is also 
assumed to have had a laterally compressed cross-section. Better 
specimens are required of shamattawaense before the relations 
between the forms can be definitely determined. In the museum at 
Tallinn (Reval) I have seen a specimen from the Lyckholm forma
tion of Pajak, Estonia, which is closely related to and probably 
identical with the Norwegian species. 

O c c u r  r e n  c e. In the Gastropod limestone (5 a), Furunes ne ar 
Holmen and Langåra, both in Asker (W of Oslo). 

Family Lituitid ae. 

1'yrioceras n. g. 

Large, straight, laterally compressed cephalopods. Shell with 
sculpture of broad bands or narrower raised lines, which form broad 
and well marked, but not very deep ventral sinus with ventro-lateral 
crests and lateral sinuses with dorso-lateral crests, while the exact 
course of the sculpture across the dorsal margin can not be determined. 
Siphuncle approached to the ventral side. Genotype Tyrioceras kjerulfi 
n. sp., known from one well preserved living chamber only. At present 
no other species can be referred to the genus with full confidence. 

The family Lituitidae has hitherto been known oniy from the 
lower part of the Ordovician (B3-C1 of Esthonia, Orthoceras lime
stone of Sweden, 3 c-4 a of Norway). As the genotype of Tyrioceras 

described below apparently is a true Iituitid in its sculpture and in 
the course of the same, the range of the family is extended consider
ably upwards. Tyrioceras seems to be most similar to Ancistroceras 

(see REMELE 1882), which has similar ventral and lateral sinuses and 
crests, but our genus differs by its smaller apical angle and by its 
laterally cornpressed cross-section. 

Norsk geo!. tidsskr. XIV. 4 



50 TRYGVE STRAND 

Tyrioceras kjerulfi n. g. & sp. 

Pl. 6. 

Di a g n  o s  i s. See generic diagnosis above. 
De s c r i  p t i  on .  Holotype I 2372, 265 mm high li ving chamber 

with apical angle 1 1°. The one side of the specimen has been flat
tened by pressure, but except near the top this pressure has apparently 
left the whole other side of the specimen in its original shape. At 
th� base the dorso-ventral diameter is 1 03 mm and half of the lateral 
about 40 mm (cross-section index 79). At the upper end, where the 
conch also is somewhat pressed at the ventral side, the dorso-ventral 
diameter may have been about 140 mm and half the lateral about 
55 mm. The septum at the base of the living chamber has a con
vexity of about 25 mm. Siphuncle slightly excentric and somewhat 
approached to the ventral side, its diameter is Il mm. - The shell 
is preserved at the upper and lower end and also at the ventral 
margin and less so at the dorsal, but the surface is probably some
what worn in most places. The sculpture is indicative of the Geiso

noceras type: bands which cover each other in apical direction. The 
edges of the bands are rounded. At a small patch in the lower 
dorsal part, where it seems that the very surface is preserved, the 
sculpture has the appearance of distinct raised lines with flat or 
slightly concave interspaces. In the lower part the bands are about 
2 mm wide, but in the upper 60 mm near the aperture they are 
only in rare instances as much as l mm and down to 4-5 in one 
millimeter. In this instance they get the appearance of raised lines. 
The course of the sculpture shows distinctly a ventral sinus, ventro
lateral crests, lateral sinuses and lateral or dorso-lateral crests. It is 
also clear that the lines curve down from the dorso-lateral crests, 
but as the lines cross the dorsal line of symmetry obliquely, it seems 
to be some distortion and it can not be decided whether there were 
a broad dorsal sinus or paired dorso-lateral sinuses and a dorsal 
crest. The lateral sinus is considerably wider than the ventral. All 
sinuses and crests are shallow or low but well marked and equally 
strong in the lower part as in the upper. The east shows rounded 
longitudinal elevations and impressions, these are not seen in the 
dorsal part. Thickness of the shell 2 mm in the upper part of the 
specimen. 

O c c u r  r e n  c e .  U p per Ordovician, Frogn øya in Ringerike; exact 
horizon unknown, but probably from the Trinucleus limestone. 
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Tyrioceras? sp. 
De s c r i p t i o n. I 1886, specimen about 190 mm high, beinga 

phragmocone with the apical part missing while the upper part prob
ably is the base of the living chamber, one side of the specimen is 
weathered away. Apical angle l 2 '. The dorso-ventral diameter is 
83 mm at the base of the living chamber and 47 mm at the lower 
end, 165 mm further down. The corresponding lateral diameters 
may be determined at resp. 75 mm and 42 mm (cross-section index 90) . 

The test is preserved only as a thin black film with a sculpture of 
thin raised lines, of which there are 2�3 in one millimeter. The 
course of this sculpture can not be fully determined, but there is 
indication of a sinus near the one side, supposed to be the ventral 
one. There are 7 camerae with height resp. 15 mm, 16 mm, 20 mm, 
20 mm, 20 mm, 23 mm and 26 mm in apical direction. The small 
height of the two upper ones indicate maturity. The convexity of 
the two upper septa amounts to 25 mm. In the middle part of the 
specimen there is septal obliquity of 8° with the slope away from 
the supposed ventral side. This obliquity decreases rapidly down
wards. The siphuncle is nearly central in position, its diameter is 
7 mm in the second camera from above and the straight septal necks 
5 mm long. Connecting rings apparently with straight vertical out
lines, as is seen from the preserved upper part of one of them. 

R e m  a r k  s. This specimen could fit very well as the phrag
mocone of a living chamber like that of T. kjerulji, but it is at any 
rate speciflcally distinct by its less strongly compressed cross-section. 
As long as its sculpture is not belter known, its position is doubtful. 

O c c u r e n  c e .  In the up per part of the Trinucleus limes tone 
(4 c�), Furuholmen in Asker (W of Oslo). 

Lituitidae? incertae sed is. 

De scr i p ti o n. sp. a, ! 2387, JOOmm high fragment of a phrag
mocone with a pica l angle l O'. At midheight the dorso-ventral diameter 
is 53 mm and the lateral 50 mm (index 94). The sculpture is partly 
preserved at the supposed ventral side of the specimen. There is here an 
about 30 mm wide and about 2 mm deep ventral sinus. Further 
there is seen a wide and low lateral crest, the flat upper part of 
which is seen at the midst of the lateral side of the specimen, but 
nothing more is seen of the sculpture. C. i. about 2, convexity of septa 
about half the dorso-ventral diameter of the conch. Siphuncle central. 

Occurrence. In the Trinucleus shale (4 c), Lunner, Hadeland. 
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sp. b, I 2383, 80 mm high fragment of an orthoceracone with 
apical angle r and diameter 18 mm at midheight, cross-section 
circular. The shell is partly pyritized and shows at favourable places 
a sculpture of about l mm wide bands. These form at one place a 
well marked sinus and a broad crest at the opposite margin, while 
at one side there is seen a sinus and a crest in the intervening part 
of the shell. Traces of sutures indicate c. i. about 1.5�2. 

O c c u r r e n c e .  In black shale, probably the Trinucleus shale 
( 4 c :x), N akholmen istand ne ar Oslo. 

sp. c, I 1882, about 150 mm high part of a phragmocone, partly 
inclosed in a nodule of black limestone. The diameter is about 70 mm 
in the upper part and 47 mm in the lower, indicating an apical angle 
of 9 °. Cross-section circular or at !east nearly so. C. i. 7�8. Si
phuncle central. The shell is badly preserved, but at a small patch 
at midheight in the specimen there are seen lines of sculpture on 
the east, which make an angle of about 20 ° with the horizontal sutures. 
This indicates either a strongly oblique sculpture or a sculpture with 
lines forming lobes and saddles. 

O c c u r  r e n  c e .  In black Trinucleus shale ( 4 c :x) , Bjerkøya in 
Asker (W of Oslo). 

sp. d (Pl. 2, figs. 8 a, b, Y). Mo 4504 a�e in the Riksmuseum at 
Stockholm, fragments of a small straight phragmocone with small 
apical angle with the shell partly preserved. One of them, (pl. 2, 
figs. 8 a, b) consists of two camerae with a total height of 5 mm. 
Diameters 6 mm and 3.5 mm, but this difference is certainly due 
to flattening. The shell has a sculpture of fine raised lines of which 
there are 10 to one millimeter. On the flattened side these lines 
form a saddle, while there is again a higher saddle at the side at 
right angle to this. Another specimen (pl. 2, fig. 9) shows the same 
course of the sculpture. 

O c c u r r e n c e. In the Trinucleus limestone, Venstøp N. of Skien. 
R e m  a r k  s .  The three specimens described a bo ve under sp. a, b, c 

are all orthoceracones with circular cross-section and large apical 
angle (7�10°) and a sculpture consisting of bands or raised lines 
formig sinuses and crests. Their sculpture is similar only to that 
found in the family Lituitidae, but with the material at hand their 
position is uncertain. 
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Family Ha llocera tid ae. 

Centrocyrtoceras FoERSTE. 

Centrocyrtoceras? frognøyense n. sp. 

Pl. 11, flgs. 12 a, b. 

Di a g n  o s  i s . Small, rather strongly curved cyrtoceroid, cross
section laterally compressed (index about 90). Tes t with a sculpture 
of well marked but rather low rounded annulations and fine trans

verse lines in the intervening interspaces, there being about 5 annula
tions in a distance equal to the diameter of the conch as measured 
at the convex margin. Septa and siphuncle not observed 

De s cr i p t i o n .  Holotype I 0543, 45 mm high cyrtoceracone 
consisting of a 33 mm high incomplete living chamber not showing 
the aperture and a 16 mm high part of the phragmocone, the latter 
is inclosed in the matrix and filled with crystalline calcite, so that no 
traces of septa and siphuncle appear. The convex margin of the liv
ing chamber curves with a radius of about 40 mm. just above the 
base of the living chamber the dorso-ventral diameter is I l  mm and 
the lateral 10 mm (91), 9 mm higher up the same diameters are 
13.5 mm and 12 mm (89). The test has a sculpture of directly 
transverse annulations, these are well marked but low and rounded. 
These are about 2.5 mm distant near the base of the living chamber 
and about 3 mm distant in i ts upper preserved part, as measured 
at the convex margin. Between the annulations there are fine raised 
lines, of which there are about 5 in 2 mm. 

R e m  a r k  s .  The genus Centrocyrtoceras was proposed by 
FoERSTE to include small, strongly curved cyrtoceroids with circular 
cross-sections and siphuncle slightly ventrad of the centre, test with 
a sculpture of transverse annulations and fine raised lines (FOERSTE 
1933 p. 45). The segments of the siphuncle are cylindrical, apparently 
with orthochoanitic structure. The sculpture and external shape of 
o ur species has a stri king resem blance to typical Centrocyrtoceras, 
but the cross-section is laterally c om p res sed. Some incertainty as to 
its position also prevails as far as nothing is known of the structure 
and location of its siphuncle. 

O c c u r r e n c e. In the Trinucleus limestone (4 c�), Frognøya 
island in Ringerike. 
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"Cycloceras'' sp. 

Pl. 8, fig. 2. 

De s c r i p t i o n .  I 0574, 100 mm high fragment with diameters 
70 mm and 75 mm at midheight. It appears to be faintly curved in 
the plane of the smaller diameter and it seems also to enlarge in width 
rather rapidly upwards. There are four strong transverse rounded 
annulations, the distance of these are 20 mm and only 15 mm be
tween the two lower. The annulations are stronger in some parts 
of the specimen and weaker or absent in others, but one gets the 
impression that this is due to distortion and that the annulations 
have been continuous. There are also faint indications of striae 
parallel to the annulations. 

R e m  a r k  s. In the collection of the Society of N aturalists at 
Tartu, Estonia l have seen an undescribed faintly curved cyrtocera
cone with comparatively long living chamber, which showed 6-7 
annulations. This living chamber was about 80 mm long and its 
dorso-ventral and lateral diameters at the base were resp. about 
39 mm and 42 mm. There is at !east no other form known to me 
which more resembles the one here described. 

Occ u r r e n c e. In the Trinucleus limestone (4 c�), Frognøya 
in Ringerike. 

Su border M ixtochoanites. 

Family Ascoceratidae. 

Billingsites HY A TT. 

Billingsites deformis (EICHW ALD ) . 

Pl. 4, fig. 7. 

1860. Ascoceras deforme EICHWALD p. l 192, pl. 49, fig. 18. 

1929. Billingsites deformis FOERSTE (1929 b) p. 157, pl. 20, fig. 3. 

Di agn o s  i s. Large Billingsites expanded at midheight and 
with very broadly rounded apical part in lateral outline. 

De scr i p t i o n. I 1224, specimen showing the upper part of 
the dorsal side with three horizontal sutures and also exposes the 
upper part of the lower of the three sigmoid septa, but the other 
parts are more or less incomplete by weathering. Height 53 mm 
from the trace of the siphuncle at the base of the septa to the 

aperture. In lateral outline the upper part of the dorsal side is 
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strongly convex, so that while the lower of the horizontal sutures is 
20 mm distant from the aperture vertically, its distance from the 
same horizontally is about 10 mm. Distance between the upper and 
median horizontal su ture 5 mm, between the median and lower l O mm. 
Lateral diameter of the aperture 38 mm, dorso-ventral diameter at 
!east 28 mm. Maximum lateral diameter at midheight about 50 mm. 
From what remains of the lower end of the specimen it can be seen 
that this must have been very broadly rounded. 

R e m  a r k  s.  In lateral outline our specimen is stri king! y similar 
to the one figured by EICHW ALD, in the marked expansion at mid
height and the broadly rounded apical end. ErcHw ALD's specimen 
was only higher and narrower than ours, and there can be little 
doubt as to the identity. It came from the Lyckholm formation of 
Dagø, Estonia. B. canadensis from the Richmond of Anticosti (FoERSTE 
1928 c, 1928 e ) is also somewhat similar, but is less expanded in 
lateral outline and much more acutely rounded apically. 

Occ u r r e n c e. In the Gastropod limestone (5 a), upper part, 
Vestre Svartøy island in Ringerike. 

Billingsites? sp. 
Pl. 4, figs. 5 a, b. 

De s c r i p t i o n. I 1192, bluntly pointed ovate conch with height 
28 mm. Both in the lateral and dorso-ventral outline the greatest 
width, resp. 21 mm and 17 mm is found a little below the upper 
margin, from where the conch contracts moderately upwards. In the 
lateral outline the one side, regarded as the ventral, is more strongly 
convex than the other and the apex approached to the dorsal side. 
The margin of the aperture is horizontal, oval in outline. On the 
dorsal side there is seen a very faintly impressed about 2 mm wide 
area on the east. This impression has the same strong ventral slope as 
the septum of truncation, it is l O mm above the apex at the dorsal 
margin and only about 2 mm at the ventral. At its lower end this 
is most strongly delimitated and below here the east of the conch 
has a low but distinct convex expansion. From the lower end it 
seems that the base of the impression slopes upwards to form a 
facet, of course at a very obtuse angle, with the surface of the east 
above. At the apex there is a trace of the siphuncle with a diameter 
of l mm. This is delimitated by a deeply impressed furrow, which 
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is deeply impressed at the dorsal side but disappears towards the 
ventral. The specimen has retained only some remnants of the shell. 

R e m  a r k  s. The re can be no daubt that the impression on this 
specimen is the suture of the septum of truncation. As our specimen 
shows no trace of further sutures it is impossible to decide whether 
it is a Billingsites or a Schuchertoceras. 

O c c ur  r e n  c e. In the Gastropod limestone (5 a), Stavnestangen 

in Ringerike. 

Family S chuchertoc e r atid ae. 

Schuchertoceras A. K. MILLER. 

Schuchertoceras ringerikiense n. sp. 
Pl. 4, figs. 6 a, b. 

Di a g n  o s  i s .  Rather small conch with subrectangular lateral 
outline. In dorso-ventral outline the flanks of the dorsal saddles are 
rather distant from the dorsal margin. Aperture horizontal with 

short neck. 
De s c r i p t i on .  Holotype I 1222, east of a living chamber 

showing the suture and surface of the last septum. Height 32 mm. 
In dorso-ventral outline the maximum diameter, 18 mm, is found at 
midheight. The ventral margin is rather strongly convex white the 
dorsal part of the septum is distinctly concave and the basal part of 
same evenly rounded. The lateral outline is subrectangular, the 
maximum diameter, 22 mm, is found in the lower part between the 
basal part of the septum and the incisions of the lateral flanks of 
the sutures. The aperture is horizontal, oval in basal outline with 
dorso-ventral diameter 16 mm and lateral 2 1  mm. There is a very 
slight constriction near the aperture which marks off the short neck 
of the same. The horizontal part of the dorsal saddle is about 5 mm 
distant from the margin of the aperture. The shoulders of the dorsal 
saddles not very strongly marked and situated some distance below 
the horizontal part of the same. The convexity of the ventral margin 
amounts to 5 mm, which is about equal to the distance from this 
margin of the lateral flanks of the sutures. The trace of the siphuncle 
is 4 mm in dorso-ventral diameter and 3 mm in the lateral and about 
l mm distant from the ventral margin of the conch. 

R e m  a r k  s. This form is rather similar to S. anticostiense, the 
genotype (see FoERSTE 1928 c, e, MILLER 1932 a) and this seems a good 
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reason to refer it to Schuchertoceras. It has the same course of the 
dorsal sutures and the lateral flanks of these are rather distant from 
the ventral margin in lateral outline. The dorso-ventral outline of 

the living chamber in our form is nearly identical with that figured 
on pl. l ,  fig. 7 (FOERSTE 1928 e). The chief differense from S. anti

costiense is: our form is subrectangular, not ovoid, in lateral outline 
and the aperture is horizontal while it has a dorsal slope in anti

costiense, which has also a longer neck. 
O c c u r r e n c e. In the Gastropod limestone, 5 a, Frøhaug in 

Hole, Ringerike and Bakke in Asker W of Oslo. 

Schuchertoceras? norvegicum (BARRANDE). 
1867. Ascoc. Norvegicum BARRANDE p. 360. 

De s c r i  p t i  o n. According to the description of BARRANDE the 
original specimen consisted of a living chamber with two airchambers. 
The length (height) of the fragment was 30 mm, while it was supposed 
that the whole height bad been 35 mm. The dorso-ventral diameter 
was 1 8  mm, of which 13 mm came on the living chamber. 

R e m  a r k  s. The specimen described by BARRANDE belonged 
at that time to Dr. F. KRANTZ who bad sent it to him for study. 
It will be impossible to identify the species without by help of the 
original specimen. BARRANDE compared this form to Ascoceras 

newberryi of BILLINGS, and i t  may thus perhaps be a Schuchertoceras. 

O c c u r  r e n  c e. The specimen was sa id to come from Pors
grund and it can be but little doubt that it came from the Gastropod 
limestone of Herøya near Porsgrund. 

Suborder Cyrtochoanites annullosiphonata. 

Family Actinoc erat id ae. 

Actinoceras BRONN. 

Actinoceras insulae-nigrae n. sp. 
Pl. I, figs. S, 6. 

Di a g n  o s  i s. Actinoceras with depressed, rounded triangular 
cross-section with index about 120. Apical angle unknown. C. i. 5.5, 
septa with deep ventral lobes. Siphuncle occupying about 0.4 the 
dorso-ventral diameter of the conch, situated near to the ventral 
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margin. Septal necks occupying somewhat less than half the height 
of the siphuncular segments, nearly straight in vertical outline and 
at the dorsal side also nearly vertical. 

De s c r i p t i o n. Holotype I 1208, fragment consisting of three 
camerae, further apically there are also preserved six segments of 
the siphuncle, which part has been sectioned. Dorso-ventral and 
lateral diameters of the conch 49 mm and 60 mm (122), cross-section 
rounded triangular with the ventral side much less strongly curved 
than the dorsal. Height of the three preserved camerae 28 mm, 

which gives c. i. 5.5. Sutures with distinct ventral lobes about 12 mm 
deep. Convexity of septa about 15 mm. Siphuncle about 2 mm 
distant from the ventral wall of the conch, with dorso-ventral diameter 
20 mm and lateral 22 mm. An inner part with a diameter of about 
10 mm is filled with rock matrix, this is excentric as the calacareous 
deposits are thickest in the ventral part of the siphuncle. The height 
of the siphuncalar segments is 8 mm in the lower part of the specimen, 
of which the height of the septal necks are 3.5 mm and of the 
connecting rings 4.5 mm. The septal necks are nearly straight and ver
tical on the dorsal side and form an obtuse angle (l 00-11 O o) with the 
adjoing part of the septa. The deflected brims at the lower ends of 
the septal necks are about l mm wide and are parallel with the 
septum above. Connecting rings semicircular in outline with about 
2 mm wides areas of adnation with the septa below. At the ventral 
margin the structure of the siphuncle has been destroyed. 

I 2224, specimen consisting of the ventral part of conch and 
siphuncla showing the structure at the ventral margin. Height of 
siphuncular segments 6.5 mm of which the height of the septal necks 
is 2.5-3 mm. The septal necks are also here nearly straight but 
form a very obtuse angle with the adjoining part of the septa and 
are placed obliquely to the vertical axis. Connecting rings as at the 
dorsal margin, areas of adnation 1-1.5 mm wide. 

R e m  a r k  s. A. insulae.nigrae belongs to a group in Actinoceras 

in which the septal necks are straight and vertical at the dorsal side. 
This gro up is represented als o by A. anticostiense from the English 
Head and Vaureal formations of Anticosti (FoERSTE 1928 c p. 288, 
1928 e p. 227) and A. parksi (FOERSTE 1921, p. 297) from Lower 
Rapids on Shamattawa River, southern Manitoba. The former agrees 
very closely with our form in the flattened venter with corresponding 
lobes of the sutures and in the ventral position of the siphuncle and 
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in the structure of the same, the chief difference is in the relatively 
wider siphuncle of the Anticosti species. Also A. parksi is of the 
same general form and has also a wider siphuncle than our species. 
The name is derived from Svartøy -� Black Island. 

O c c u r  r e n  c e .  In the up per part of the Gastropod limestone 
(5 a) , Vestre Svartøy island in Ringerike. 

Actinoceras aff. insulae-nigrae. 

De s c r i  p t i  o n. I 1890, specimen consisting of the ventral part 
of a conch consisting of six camerae, flattened by pressure especially 
in the upper part. At the lower end the lateral diameter is 64 mm. 
Height of camerae l O mm, sutures with deep ventral lo bes. Siphuncle 
situated at the ventral margin, sloping towards the dorsal side, seg
ments 20 mm wide in the lower part of the specimen. Septal necks 
occupying somewhat less than half the height of the segments, on 
the dorsal side they present the same outline as in .4. insulae-nigrae 

but on the ventral side they are much more rounded. 
R e m a r k s. Apart from the difference noted just above this 

form differs from the typical A. insulae-nigrae in the relatively nar
rower siphuncle. 

Oc c u r r e n c e .  In the upper part of the Trinucleus limestone 
(4 c�), Furuholmen island in Asker W of Oslo. 

Family Armenoceratidae. 

Armenoceras FoERSTE. 

Armenoceras holtedahli n. sp. 
Pl. 9, figs. 7 a, b. 

Di a g n  o s  i s .  Armenoceras with a pica! angle about 4 °, cross
section probably depressed with flattened ventral side. C. i. probably 
6-7, sutures with ventral lobes. Siphuncle situated near to the ventral 
margin. Segments with height to width index about 30 with width 
at the passage through the septa more than half the whole width. 
Septal necks so low as to be imperceptible macroscopically. 

De s c r i  p t i  o n. H olotype I 2386, specimen consisting of the 
ventral part with the siphuncle including eight to nine camerae of 
a conch. A slightly oblique lateral cross 5ection of the siphuncle is 
exposed on a polished surface. The width of the conch in lateral 
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direction through the center of the siphuncle is 54 mm at the upper 
end, here the ventral side of the conch curves with a radius of 
30 mm. 38 mm further down in the specimen the same width is 
48 mm, indicating an apical angle 4c. Septal sutures with well marked 
ventral lobes, the depth of which is somewhat more than 5 mm. 
Six camerae have a total height of 48 mm. The transverse diameter 
of the siphuncle is 26 mm in the upper part of the specimen and 
only slightly smaller (25 mm) in the lower one. Height of segments 
8 mm in the upper, down to 7 mm in the lower part. All but the 
central part is filled with calcareous deposits. The ends of the septal 
necks are situated 5 mm inwards from the most lateral parts of the 
connecting rings. The areas of adnation on the septa are 4 mm 
wide with the connecting rings above and 1--1.5 mm with those 
below. 

I 2370, specimen displaying a vertical cross-section of a conch 
with siphuncle, the section is situated somewhere between the dorso
ventral and lateral diameters. The diameter of the cross-section is 
36 mm at the base and 44 mm, 60 mm further up, indicating an apica1 
angle of T. In the lower part of the specimen the height of the 
camerae and segments of the siphuncle is 4.5-5 mm, width of siphun
cular segments 16-17 mm. The whole of the siphuncle and most of 
the camerae at the ventral side is filled with calcareous deposits. 

I 2166, specimen showing a dorso-ventral section through the 
siphuncle and parts of the septa on the dorsal side. Width of seg· 
ments 24 mm, height 8.5 mm in the upper part, which gives width 
to height index 35, with a dorsal slope of about 5°. There are hroad 
areas of adnation at de dorsal side with the connecting rings above 
the septa. This specimen is not strictly identical with A. holtedahli, 
the segments are relatively a litt1e higher and seem to be somewhat 
narrower at the passage through the septa. 

R e m  a r k  s .  A. holtedahli belongs to a gro up of Armenoceras 

species in which the septal necks have no perceptible height, the 
deflected brims being pressed against the septa above. Further the 
conch is dorso-ventrally depressed and the sutures form lobes on 
the ventral side. O ur species is el ose! y related to A. richardsoni 

(FOERSTE 1929 b p. 202, FOERSTE and TEICHERT 1930 p. 273) from 
the Se1kirk member of the Red River formation of southern Manitoba 
and to A. sedgwicki (FoERSTE 1928 c p. 293, 1928 e p. 228) from the 
Vaureal formation of Anticosti. Both these species have a relatively 
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wider siphuncle with height to width index 20-25 (30 in holtedahli). 
A. imbricatum which occurs in the higher Silurian of the Oslo area 
has a similar form of the conch, but has a different structure of the 
siphuncle in that the brims are not so tightly pressed against septum 
above and the septal necks thus have a preceptible, if yet small 
height. In this respect imbricatum is similar to A. hearsti, the genotype, 
( FOERSTE and SAVAGE 1927 p. 68) which is also a Silurian species. 

O c c u r  r e n  c e .  In the up per part of the Gastropod limestone 
(5 a), Vestre Svartøy island in Ringerike. The somewhat different 
form described above from a corresponding horizon at the shore of 
Lake Randsfjord between Viker and Gjøvik, Hadeland. 

Armenoceras holtedahli subsp. 

De s c r i  p t i  o n .  I 2369, ventral part of a conch exposing a 
lateral cross-section through the center of the siphuncle. The dia
meter is 45 mm in the lower part of the specimen and 55 mm 
l 00 mm further up, indicating an apical anle angle of 5°. Septal 
sutures with ventral lobes. The ventral margin of the siphuncle is 
12 mm distant from the ventral wall in the upper part and about 
7 mm in the lower. Width of the siphuncular segments 20 mm in 
the upper part and slightly less, 18 mm, in the lower. The corre
sponding heights are 8. 5 and 7-7.5 mm, the index height to width 
about 42. The structure of the siphuncle is exactly as in A. holte
dahli. At the upper end of the specimen there is a central lumen 
5 mm wide filled with rock matrix, while in the lower part the 
siphuncle is wholly filled with calcareous deposits. 

Re m a r k s. This form evidently differs from typical A. holte
dah li only in the relatively narrower siphuncle with index height to 
width about 40. 

Oc c u r r e n c e . In the Gastropod limestone (Sa), Stavnestangen 
in Ringerike. 

Nybyoceras TROEDSSON. 

Nybyoceras troedssoni n. sp. 
PI. l, figs. 3 a, b. 

Di a g n  o s  is. Nybyoceras with slightly depresscd cross-section, 
apical angle between 5 and 7 °, c. i. about 5. Siphuncle occupying 
somewhat less than half the dorso-ventral diameter of the conch 
with a dorsal slope of about 5o and height to width index about 45. 
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Width of siphuncle at the passage through the septa less than half 
the whole width. Siphuncle situated rather distant from the ventral 
margin of the conch. 

Des c r i  p t i  o n .  Holotype I 2355, specimen most! y inclosed in 
rock so that the necessary sections have been prepared by sectioning 
and grinding. In the lower part of the specimen the dorso-ventral 
diameter is 37 mm and the lateral 40 mm (l 04). 30 mm high er up 
the dorso-ventral diameter has increased with 3-4 mm, indicating 
an a pica! angle of 5 to 7 °. Cross-section rounded , but it appears 
that the dorsal side is somewhat more strongly curved than the 
ventral one. C. i. about 5, convexity of septa almost equal to the 
height of the camerae. It seems that the septa rise almost equally 
high at the dorsal and ventral margin. Segments of the siphuncle 
8 mm high and 18 mm wide in the dorso-ventral section in the 
lower part of the specimen. They have a dorsal slope of somewhat 
more than 5°. In the same section the siphuncle is about 6 mm 
distant from the ventral margin of the conch. Septal necks are not 
preceptible. The ends of the septa are 5 to 6 mm distant from the 
margin of the siphuncle so that the siphuncle is only about 7 mm 
wide at the passage through the septa. At the dorsal side the sep
turn is adnate to the connecting rings both above and below for a 
distance of 2.5 mm and is further adnate to the ring below for a 

distance of 1.5-;� mm. In the lateral cross-section the areas of 
adnation are equally wide above and below. At the ventral side the 
outline of the septa is obscured by calcareous deposits, but here the 
areas of adnation were certainly widest with the rings above the 
septum. All but a narrow central part of the siphuncle is filled with 
lunate calcareous deposits. 

R e m  a r k  s. This form is el o sel y related to N. bekkeri from the 
Lyckholm formation of Estonia, the genotype (TROEDSSON 1926 p. l 06, 
pl. 6, figs. 1-3) and the only real difference from this is the greater 
distance of the siphuncle from the ventral margin in our form, while 
it is almost close to the ventral wall in bekkeri. 

O c c u r r  e n  c e .  In the upper part of the Gastropod limestone 
(5 a), at the shore of Lake Randsfjord between Viker and Gjøvik 
Hadeland. 
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Nybyoceras sp. 

Pl. l, fig. 4. 

Des c r i  p t i  o n .  I 2358, conch inclosed in rock, the one side 
has been ground so as to expose a vertical section through the 
siphuncle situated between the dorso-ventral and lateral plane. In 
this section the diameter is 46 mm near the lower end of the speci
men and 59 mm 80 mm further up, indicating an apical angle of 8 °. 
The one side of the conch is also preserved still 60 mm further up, 
where the diameter may be about 70 mm. The shape of the cross
section can not be determined with any confidence. C. i. about 6, 
convexity of septa equal to the height of 11/z camera. The siphuncle 
is about 5 mm distant from the ventral wall of the conch (its distance 
to the wail of the conch a bo ut l O mm in the exposed section). 
Segments of the siphuncle strongly oblique, their width is about 
20 mm in the lower part, decreasing to 15 mm in the upper, the 
height about 10 mm in the lower part and almost equal or slightly 
less in the upper. The width of the siphuncle at the passage through 
the septa is less than half the whole width. Septal necks imper
ceptible. On the ventral side the septa have wide areas of adnation 
with the connecting rings above, while on the dorsal side these are 
slightly wider with the rings below. Calcareous deposits more strongly 
developed on the ventral side, they fill the whole of the siphuncle 
in the lower part of the specimen but are absent in the upper part. 

Re m a r k  s. The specimen he re described is similar to N. inter
medium described by TEICHERT (1930, p. 288. pl. 7, fig. 22) from the 
Lyckholm formation of Estonia but has a narrower siphuncle at a 
corresponding width of the conch, further in N. intermedium the areas 
of adnation at the dorsal side are equally wide both above and below, 
while they are apparently distinctly narrower below in our specimen. 
In this also the segments of the siphuncle become much wider in 
downward direction, as in Leurorthoceras, and it is possible that it 
may represent the more mature part of the conch of N. troedssoni. 
The lower part of the conch in our specimen shows no great diffe
rence from this species. 

O c c u r  r e n  c e. In the upper part of the Gastropod limestone 
(5 a), at the shore of Lake Randsfjord between Viker and Gjøvik, 
Hadeland. 
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Family Sa c tocera tid ae. 

Sactoceras HYATT. 

The genotype is Orthoceras richteri BARRANDE, figured by 
BAR RAN DE pl. 318 and pl. 349. Sactoceras has been generally u sed 
for actinoceroids with relatively narrow siphuncles, but some of 
these are probably not strictly congeneric with S. richteri. This form 
has low septal necks, but it can not be decided from BARRANDE's 

figures whether they were really obsolete as in the form described 
just below. 

Sactoceras hadelandicum n. sp. 

Pl. 2, fig. 10; pl. 13, flg. 8. 

Di a g n o s i s .  Apical angle l O a in more mature parts of the 
conch, but evidently greater further down. C. i. about 12, septa regular 
evidently with horizontal sutures. Siphuncle central, occupying from 
about one sixth to one fourth the width of the conch, segments twice 
as wide as high. Septal necks with brims pressed against the septum 
above, ends of septa bent downwards, inclosed between the connecting 
rings. Calcareous deposits absent in most specimens. Surface of 
conch unknown. 

Des c r i  p t i  o n  . H olotype I 2349, o ne half of a conch inclosed 
in rock, exposing a weathered diametral section. Cross-section of 
conch circular with central siphuncle. In the lower part of the speci
men the transverse diameter is 46 mm, enlarging to 56 mm 60 mm 
further up, indicating an apical angle of 9-IOc. C. i. 13, convexity 
of septa equal to the height of 21/z camerae. Segments of the 
siphuncle 8 mm wide and 4.5 to 5 mm high in the lower part of 
the specimen. The siphuncle is about 3 mm wide at the passage 
through the septa, areas of adnation equally wide with the connecting 
rings both above and below, amounting to less than one millimeter. 

l 2348, specimen preserved in the same way as the holotype, 
enlarging from a diameter of 35 mm to 43 mm 28 mm further up, 
indicating an a pica l angle of 16 °, c. i. I l .  The segments of the 
siphuncle are 8 mm wide and 4 mm high where the conch is 35 mm 
wide. The width at the passage through the septa is 3 mm. Ends 
of the septa bent downwards, inclosed between the connecting rings 
for a width of one millimeter. Septal necks obsolete, the brims being 
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tightly pressed against the septum above. This is the only specimen 
where lunettes have been observed, these are very thin at the 
septal necks. 

Rem a r k  s .  The structure of the siphuncle in this species with 
the down-bent septal necks is very similar to that in the genotype 
of Elrodoceras, E. indianense, as figured by FOERSTE and TEICHERT 

1930. pl. 47. But Elrodoceras has larger siphuncle and different 
(barrel-shaped) segments. 

O c c u r r e n c e. In the upper part of the Gastropod limestone 
(5 a), at the shore of Lake Randsfjord between Viker and Gjøvik 
and at Stadum, Hadeland. 

Sactoceras tyriense n. sp. 

Pl. 9, fig. 3. 

Di a g n  o s  i s .  Conch straight but apparently faintly curved in 
the lower part with apical angle 8 o and slightly depressed cross
section . .  C. i. 9, suturus of septa with a slope of 5o towards the 
siphuncular side. Siphuncle situated close to the margin of the conch, 
its width at the passage through the septa about one sixth the dia
meter of the conch. Septa somewhat bent downwards at the ends, 
septal necks obsolete, inclosed by small lunettes. 

De s c r i p t i o n. Holotype I 1776, about 80 mm high orthocera
cone with apical �ngle 8 °. The specimen is also less perfectly pre
served for a height of 30 mm further down, and it appears that the 

specimen was slightly curved (endogastrically) in this lower part. 
About 30 mm below the top of the specimen the dorso-ventral dia
meter is 27 mm and the lateral 30 mm (Ill ). Test not preserved. 
Specimen septate throughout, c. i. 9, convexity of septa moderate, 
amounting to about 5 mm at midheight. The sutures slope down 
towards the ventral (siphuncular) side at an angle of about 5 ". 
Siphuncle marginal, its width at the passage through the septa is 5 mm, 
connecting rings not preserved. Septa somewhat bent downwards at 
the ends, septal necks imperceptible. As the ends of the septa are 
inclosed both above and below by small lunettes, somewhat less than 
0.5 mm high, it is inferred that the brims of the septal necks were 
pressed against the septa above. There are also calcareous deposits 
on the septa outside the siphuncle, as common in actinoceroids. 

Norsk geol. tidsskr. XIV. 5 
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R e m  a r k  s. This form resembles S. hadelandicum in the low 
camerae and large apical angle of the conch. As far as can be 
ascertained, it has also a similar structure of the siphuncle. It is of 
course easily distinguished by the marginal situation of the siphuncle, 
less convex septa and sloping sutures. 

Oc c urr e n c e . In the Isotelus limestone (4 d ), Frognøya island 
in Ringerike. 

Suborder Cyrtochoanites actinosiphonata. 

Family ,Jouellaniidae. 

1'\!Iixosiphonoceras HY A TT. 

This genus was erected by 1-IYATT in the ZITTEL-EASTMAN text
book, Cyrtoceras desolatum BARRANDE (figured on pl. 5 13) being 
listed as the genotype. FOERSTE (!926 b p. 306) has given a diagnosis 
and reproduced BARRANDE's figures. BARRANDE's type specimen is 
slightly curved lengthwise, but this seems to be due to some crushing 
of the specimen. It has a depressed subtriangular cross-section with 
the siphuncle situated near the convex margin. The septal necks 
are short and only slightly bent inwards at the lower ends. In the 
Norwegian form described below the necks are a little longer, but 

of the same structure as shown in BARRANDE's figures. The two 
species seem strictly congeneric. 

Mixosiphonoceras norvegicum n. sp. 

PI. 10, figs. 3, 4 a, b; pl. 13, figs. 6, 7. 

Di a g n o s i s.  Erect conch with apical angle about 8°, cross
section rounded subtriangular, apparently more elliptical at mature 
stages, with index a bo ut 125. C. i. 8-9, sept a very moderately con
vex, sutures with broad and shallow dorsal lobes. Siphuncle appro
ached to the more convex side of the conch, dorso-ventrally depressed. 
Septal necks occupying about one third the height of the segments, 
only moderately curved, segments only moderately expanded between 
the septa. Interior of siphuncle filled with vertical, radiate lamellae, 
arranged symmetrically and alternatingly. 

De s c riptio n: Holotype I 2044 (pl. 10, fig. 4 ), fragment of 
conch, 70 mm high. The upper part of the same specimen is some-
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what crushed and has been used for sections of the siphuncle. Apical 
angle 8.5 °. C ross-sect ion rounded subtriangular with the siphuncular 
(ventral ?) side much more strongly curved than the opposite one, 
so that the distance from the lateral margins to the dorsal side is 
about two fifths the dorso-ventral diameter. A little below midheight 
of the speci men the dorso-ventral diameter is 31 mm and the lateral 
38.5 mm ( 124). C. i. 8 -9, septa with smal l convexity amounting to 
about 5 mm in the middle part. Sutures with broad and shallow 
dorsal lobes, the depth of which amounts to about half the height 
of the camcrae, but else directly transverse. A little below midheight 
in the specimen (where the diameters given above were measured) 
the ventral margin of the siphuncle is 8 mm distant from the more 
convex margin of the conch, here the dorso-ventral diameter of the 
siphuncle is 5.5 mm and the lateral 8 mm. The test ist not pre
served. - The structure of the siphuncle has been studied in a thin 
section (pl. 13, fig. 7), in which, however, the ventral side has been 
lost. The height of the segments are 4.5 mm, of which 3 mm is the 
height of the connecting rings and 1.5 mm the height of the septal 
necks. These are only moderately curved, and, at !east in the present 
state of preservation . converging downwards towards the center of 
the siphuncie. The rounded expansion of the connecting rings enlarges 
the diameter of the siphuncle with 1 mm at each side. The section 
also shows the irregular ou tlines of the actiniform deposits. These 
are not continuous from one segment into another , but terminate 
outside the ends of the septal necks where a small intervening space 
is observed. - In the transverse section (pl. 13, fig. 6) the vertical 
lamellae hwe irregular outline and lamellae of different order are 
placed alternatingly, the whole picture reminding somewhat of a coral. 
The larger six Iamellae are situated at the dorsal and ventral sides 
of the siphuncle converging towards the center of the same, their 
outer part is T-shaped and the horizontal bars bound a central !urnen. 
There is nothing corresponding to these at the lateral margins, but 
here are two lame llae at each side of a second order of size, between 
these there are on each side two lamellae of a third order. There 
are two lamellae of corresponding size between the lamellae of the 
first order and further lamellae of fourth and fifth order in the 
in tervening interspaces. 

I 2303 (pl. l O, fig. 3), fragment of an erect conch consisting of 
eight camerae and the base of the living chamber. Apical angle about 
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6 o in the lateral outline, perhaps somewhat less in the dorso-ventral. 
Cross-section elliptical with the siphuncular side a little more curved, 
dorso-ventral diameter 39 mm and lateral 44 mm at midheigt ( 112). 
C. i. 8, convexity of septa moderate, amounting to about 8 mm. The 
sutures rise ventro-laterally to form a low and broad saddle on the 
ventral side, but are directly transverse in other parts. The ventral 
margin of the siphuncle is 5 mm distant from the margin of the 
conch at the lower end of the specimen, diameters 6 mm dorso
ventrally and 7.5 mm laterally. It shows the same sort of actiniform 
deposits as the holotype. Test not preserved. 

R e m  a rk s .  The second specimen here described differs from 
the holotype in the more elliptical, less strongly depressed cross
section. This may perhaps be explained by its being a more mature 
part of the conch. 

O c c u r r e n c e .  In the lower part of the Trinucleus limestone 
(4 c [3), Frognøya island in Ringerike. 

Hadoceras n. g. 

Conch a rather slowly enlarging orthoceracone, moderately de
pressed dorso-ventrally. Septal sutures rising considerably higher at 
the dorsal than at the ventral margin of the conch, thus forming 
a broad and high dorsal saddle. At the ventral margin there are 

a ventral saddle and paired ventro-lateral lobes. Siphuncle situated 
near to the ventral margin of the conch, segments low and broad 
with a typical cyrtochoanitic structure. Bullettes faintly developed. 
Genotype Hadoceras septocurvatum n. sp. Derivation of the name 
from Hadeland, where the gen o type was found. 

The structure of the siphuncle of this genus places it among 
the Cyrtochoanites actinosiphonata and the form of the conch in 
the family jovellaniidae. In this family the genus is distinguished by 
the form of the septal sutures. The structure of the siphuncle · does 
not seem very different from that of Projovellania (see FOERSTE 1926). 

Hadoceras septocurvatum n. g. & sp. 

PL 3, flgs. lO a, b. 

Di a n  o s  i s .  Sec generic diagnosis. 
De s c r i  p t i  o n .  Holotype I 2320, 50 mm high fragment of a 

phragmocone, somewhat distorted and with most of the one side 
missing. Also further down a nearly 20 mm high piece of the specimen 
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is preserved, by grinding this a dorso-ventral section of the siphuncle 
was produced. At the lower end the specimen has, in its present 
state, a dorso-ventral diameter of 33 mm, while the lateral diameter 
seems to be a little larger. The conch enlarges moderately upwards, 
so that the dorso-ventral diameter is 36 mm 35 mm further up. 
Camerae low, somewhat less than 3 mm high, which gives c. i. about 
15. The sutures have broad and high dorsal saddles. From the dorsal 
(antisiphonal) side of the conch the sutures slope down till at a point 
which is one eigth of the whole circumference distant from the ventral 
margin. From here they rise again towards this, a ventral saddle 
and paired ventro-lateral lobes thus being formed. At the dorsal 
margin the sutures are situated about 10 mm higher than at 
the ventral margin and about 15 mm higher than at the base of the 
ven tro-lateral lo bes. Siphuncle about l O mm distant from the ventral 
margin of the conch, segments nummulloidal, expanded between the 
septa, 7 mm wide and 4 mm high, width at the passage through the 
septum 4 mm. The areas of adnation seem to be wider with the 
septum above than with that below. Septal necks low, bullettes not 
very strongly developed. 

O c c urr e n ce .  In the Gastropod limestone (5 a), Kalvsjø in 
Hadeland. 

Hadoceras cf. septocurvatum. 

Pl. 3, figs. 11 a, b. 

De s c r i  p t i  o n .  I 2290, fragment of a phragmocone a little more 
than 30 mm high. Near the upper end the dorso-ventral diameter 
is 26 mm and the lateral 28 mm (104), 18 mm further down the 

lateral diameter is 25 mm, indicating an apical angle of 9 to l 0°. 
Camerae rather low, c. i. 11-12. The sutures of the septa have the 
same lobes and saddles as in the genotype, the septa rising about 
5 mm higher at the dorsal margin than at the ventral. Ventro-lateral 
lobes about 10 mm wide and l mm deep. Convexity of a septum 
4 mm measured at the ventral margin. Siphuncle 7 mm distant from 
the ventral margin of the conch, its diameter is 2.5 mm. 

Rem a r k  s. The present specimen belongs to a form which is 
closely related to or perhaps identical with the genotype. It differs 
in having the ventral saddle <>nd ventro-lateral lobes less strongly 
developed, but this difference may also be due to the circumstance 
that it is a less mature part of the conch. 

O c cur e n c e. In the Trinucleus limestone (4 c�), Frognøya 
island in Ringer ike. 
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Family Rizocera tid ae. 

Cyrtorizoceras HY A TT. 

Cyrtorizoceras? tenue n. sp. 

Pl. 9, fig. 6. 

Di a g n  o s  i s . Small, rapidly expanding, rather strongly curved 
exogastric cyrtoceroid. Cross-section ovate with the ventral margin 
more acutely rounded, index about 85. Living chamber large. C. i. 
7, septal sutures with lateral lobes. Siphuncle situated close to the 
ventral margin of the conch, segments about twice as high as wide, 
slightly expanded between the septa. Test with a sculpture of raised 
lines, curving downwards to form a broad hyponomical sinus at the 
ventral margin of the conch. 

De s c r i  p t i  o n. Holotype I 1167, incomplete exogastric cyrto
ceroid, about 27 mm high. The concave dorsal margin curves with 
a radius of 40 mm. The conch expands rapidly upwards, at the upper 
end preserved of the li ving c ham ber the dorso-ventral diameter can 
be calculated at l 5 mm, the lateral diameter is about 12 mm, at the 
base of the living chamber the dorso-ventral diameter is 9.5 mm and 
the lateral 8 mm (84), at the lower end preserved the diameters are 
6.5 mm and 5.5 mm (84), cross-section ovate with the ventral margin 

more strongly curved than the dorsal. The living chamber so far 
preserved is about 12 mm high as measured at the concave margin. 
In the phragmocone there are 9 camerae with a total height of 9 mm 
as measured at the side, c. i. 7. Sutures with broad lateral lobes and 
corresponding dorsal and ventral saddles. The siphuncle is situated 
close to the convex ventral margin. Height of segments about l mm, 
width about 0.5 mm, connecting rings slightly expanded between the 
septa. The more exact structure of the siphuncle can not be deter
mined. On two small preserved patches the test has a sculpture of 
somewhat irregular raised lines. These are seen to curve downwards 
towards the ventral margin, indicating a broad and well marked 
hyponomical sinus. 

Rem a r k  s .  The present specimen seems to flt better in Cyrto
rizoceras than in any other genus. HYATT based the genus upon 
Cyrtoceras minneapolis CLARKE, it has later been discussed by 
TE!CHERT (1930 p. 290) and FOERSTE (1933 p. 82), the latter reflgured 
CLARKE's original specimens. It may be emphasized that TEICHERT 
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selected the original of CLARKE'S fig. 7-8 ( FOERSTE l. c. pl. 29, fig. 
7 A-B) as lectotype and genotype, while FoERSTE regards the two 
other smaller specimens as the typical ones. TEICHERT's selection of 
type must here be the valid one owing to priority, but according 
to FoERSTE all seem to belong to the same species. The larger speci
men (lectotype) has a marked lateral constriction in the apertural 
part of the living chamber, this constriction is also seen in one of 
the smaller specimens, if yet less strongly developed. Both of these 
also differ from the type in the strong upward expansion of the 
living chamber in dorso-ventral direction, but they resemble the 
specimen here described in this and other features. As the upper 
part of the living chamber is unknown in our form the generic 
reference is somewhat uncertain. 

O c c u r e n  c e .  In the Gastropod limestone (5 a), Stavnestangen 
in Ringerike. 

Cyrtorizoceras cf. borni TEICHERT. 

Pl. 10, fig. 6. 

Cf. 1930 Cyrtori:::cceras bomi TEICHERT p. 291, pl. 2, ftgs. 27-29. 

De ser i p t i  o n. I 0585, 38 mm high cyrtoceroid consisting of 
living chamber and upper part of the phragmocone, one half of which 
is inclosed in rock matrix. The whole conch is faintly and evenly 
curved and seems to expand gradually upwards. Living chamber 
20 mm high, the dorsal diameter at its base is 19 mm, the lateral 
diameter can not be determined. Neither can the outline of the 
aperture be seen. In the phragmocone there are 6 camerae preserved 
with a total height of 17 mm as measured along the side (c. i. 6). 
At the lower end preserved the dorso-ventral diameter is 13.5 mm 
and the lateral, as far as can be determined, about Il mm. Sutures 
directly transverse. Siphuncle not seen. 

Rem a r k  s .  As far as can be determined from the specimen 
at hand, this form is very similar to Cyrtorizoceras borni from the 
Lyckholm formation of Estonia. The specimen figured by TEICHERT 

has a little lower camerae. It has also two deep paired sinuses at 
the aperture near the dorsal (concave) margin. Our specimen is too 
imperfect for an exact comparison. 

Occ u r e n c e .  In the Gastropod limestone (5 a), Devik in Asker 
W of Oslo. 
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Family Onco c e r a  tid ae. 

Amphicyrtoceras FoERSTE. 

Amphicyrtoceras benedictae n. sp. 

Pl. 7, figs. 3 a, b. 

Di a g n  o s  i s .  Conch fusiform with strongly depressed cross
section (index 133), exogastncally curved in the lower part. Living 
chamber short, contracting upwards. C. i. 6. Siphuncle unknown. 
Sculpture of delicate transverse lines, forming a broad and shallow 
hyponomic sinus. 

De s c r i p t i o n. Holotype I 1855, specimen 62 mm high, of 
whic� 47 mm comes on the phragmocone. General form depressed 
fusiform, exogastrically curved in the lower part of the phragmocone. 
The maximum width with dorso-ventral diameter 18 mm, lateral 
24 mm (133) is attained at the base of the Jiving chamber. From 
here the living chamber contracts upwards, so that the lateral dia
meter is 22 mm at the aperture. In the dorso-ventral outline the 
contraction seems greater, but the corresponding diameter can not 
be measured here, as the dorsal part of the specimen is distorted 
ind the upper part. In the lower part the phragmocone contracts 
strongly downwards, so that the diameters are only 5 mm and 6 mm 

at the lower end preserved. The curvature in the 1ower part of the 
phragmocone makes a concavity of 2 mm at the dorsal margin. In 
the phragmocone there are about 20 camerae with a height of 3 mm 
in the upper part (c. i. 6) and less than 2 mm in the lower part. 
The sutures rise from the dorsal towards the ventra1 margin, where 
they form broad, well marked saddles, the height of which is almost 
equal to the height of one camera. Siphuncle unknown. The test 
shows a sculpture of delicate lines, of which there are 4 to 5 in 
2 mm. These bend downward in the midst of the ventral side, 
forming an about 5-6 mm wide and l mm deep hyponomic sinus. 

Rem a rk s .  The present species is very similar to Amphicyrto
ceras orcas (HALL), the genotype (FOERSTE 1924 b p. 255). It h9.s 
the same general form and curvature and the same sculpture, but 
differs from the genotype in the relatively shorter living chamber 
and in the small er size of the conch. FoERSTE ( 1928 a, 1928 b, 1930) 
has also described numerous other species in the genus. - A. futile 
from the Jupiter formation of Anticosti (FoERSTE 1928 c, 1928 e) is 
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in general rather similar to our species, but differs in being much 
shorter and thicker. All the American species described by FoERSTE 

are Silurian, and they all differ from the present species in having 
less strongly depressed cross-sections. Amphicyrtoceras seems closely 
related to Oncoceras (FOERSTE 1924 b, p. 239), which is, however, 
laterally compressed and typically more convex and gibbous at the 
dorsal side in the upper part of the conch. 

Occurrence. In the Gastropod limestone (Sa) , Lindøya near Oslo. 

Westonoceras FoERSTE. 

Westonoceras osloense n. sp. 

Pl. 10, figs. 5 a, b. 

Di a g n  o s  i s . Westonoceras (or Teichertoceras ?) with cross
section index about 90, with high ventral saddles in the upper part 
of the phragmocone. Faintly concave in the lower part of the sup
posed dorsal margin, but the siphuncle and its loc1tion unknown. 

De s c r i  p t i  o n .  Holotype I 1768, specimen nearly 80 mm high, 
consisting of living chamber and the upper part of the phragmocone. 
At the b1se of the living chamber the dorso-ventral diameter is about 
40 mm and the lateral 35 mm (87). The living chamber is distorted 
at the supposed dorsal side, its height at the opposite margin is about 
20 mm, the diameter at the aperture somewhat more than 20 mm. 
The supposed ventral margin is convex in its entire length, while 
the dorsal margin becomes faintly concave in the lower part preserved. 
In lateral outline the conch is convex, especially so in the living 

chamber and upper part of the phragmocone. The maximum width 
of the conch is located at the third camera below the base of the 
living chamber, the dorso-ventral diameter is here nearly 40 mm in 
a directly transverse direction and the lateral about 35 mm. The 
diameters at the lower preserved end of the specimen are 25 mm 
and 20 mm. There are 10 camerae in the preserved part of the 
phragmocone with a total height of 50 mm, as measured along the 
side. The sutures rise considerably higher at the more convex ventral 
margin than at the dorsal, especially so in the upper part of the 
phragmocone, where there are high ventral saddles. There are no 
saddles at  the dorsal margin. Shallow lateral lobes seem to be 
developed in the up per part of the phragmocone. N othing is seen 
of the siphuncle. 
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Re m a r k s . The genotype of Westonoceras, W. manitobense 

(FOERSTE 1928 d, I 929 d), is faintly curved exogastrically in the lower 
part of the phragmocone, while the upper part of the phragmocone 
and the lower part of the li ving c ham ber is convexly swollen, most 
so at the ventral (siphuncular) side, the maximum width of the conch 
is found some distance below the base of the living chamber. Tei

chertoceras (genotype T. husseyi, FoERSTE 1933) is similar to 
Westonoceras, but is endogastrically curved in the lower part of the 
phragmocone. The specimen here described is not well enough 
preserved for a more exact comparison to earlier described species, 
but it is externally a quite typical Westonoceras and seems distinct 
from other species. 

O c c u r r e n ce .  In the City of Oslo at the corner of Drammens
veien and Sommerrogaten. The horizon is most probably the Tri
nucleus limestone (4 c�), which occurs at this locality according to 
the map of BJØRLYKKE (I 898). 

Westonoceras? askerense n. sp. 
Pl. 3, fig. 12. 

Di agn o s  i s .  Conch fusiform, late rally compressed with index 
87 at the base of the living chamber. Outline convex, especially so 
in the lower part of the living chamber at the ventrai (siphuncuiar) 
side. Living chamber occupying about half the height of the conch. 
Aperture with rather low lateral crests approached to the dorsal margin. 

De s c r i p t i o n. Holotype I I927, complete conch nearly 65 mm 
high, of which about 30 mm comes on the li ving chamber. Conch fusi
form with convex outline with the maximum width located a little above 
the base of the living chamber. In dorso-ventral outline the dorsal 
margin is only very faintly convex, while the ventral (siphuncular) 
margin is strongly convex, especially so in the lower part of the 
livir:g chamber and upper part of the phragmocone. There is a faint 
tendency to concavity near the upper margin of the living chamber. 
At the base of the living chamber the dorso-ventral diameter is 22 
mm and the lateral 19 mm (87). Maximum dorso-ventral diameter 
somewhat less than 10 mm above the base of the living chamber 
23 mm. Diameters at the aperture 19 mm and 17 mm. The outline 
of the aperture at the side shown in the figure has a distinct broad 
crest which is nearest to the dorsal margin. The specimen has, how
ever, been obliquely distorted. At the opposite side the outline of 
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the aperture is only preserved close to the dorsal margin, there is 
here seen a low crest, which probably corresponds to that at the 
other side, but in the present state the specimen is wholly asym
metrical. Sutures of the septa apparently with shallow lateral lobes, 
convexity of septa about 10 mm at the base of the living chamber. 
The specimen does not allow of any exact determination of the 
structure of the siphuncle. The test is partly preserved, but shows 
no sculpture. 

R e m  a r k  s .  The present species is no typical Westonoceras, 

but resembles this genus in the external form of the conch. In 
typical Westonoceras the li ving c ham ber occupies a much small er 
part of the conch, and the sutures have marked lateral lobes in the 
upper part of the phragmocone. Our species is also distinguished 
by the crests of the aperture. It seems to represent a new genus, 
but the material at hand is too bad to serve as a type. 

O c c u r r e n c e . In the Gastropod limestone (Sa), Torbjørnsøya 
island in Asker W of Oslo. 

vVinnipegoceras FOERSTE. 

Winnipegoceras jragmentaricum n. sp. 

Pl. Il, figs. 8 a, b. 

Di a g n  o s  is .  Rather small, exogastric, strongly curved cyrtoce
racone. Living chamber contracting towards the aperture. Cross
section elliptical but more acute at the margins, index about 75. 
Septal sutu res with lateral lobes. Siphuncle unknown. 

De s c r i p t i o n. Holotype I 2261 , being the living chamber and 
upper part of the phragmocone of a strongly curved cyrtoceracone 
with more or less of the convex side missing. The living chamber 
is 20 mm high as measured at the concave margin. Its lateral dia
meter at the base is about 20 mm, in the lateral outline it can be 
seen to expand faintly upwards, so that the lateral diameter at the 
aperture is about 17 mm. There is no indication of a sinus at the 
preserved concave margin. In the phragmocone there are 4 camerae 
preserved, each of these are 2.5�3 mm high at the side of the 
specimen. A large amount of curvature is indicated also by the in
crease in height of the camerae from the concave towards the convex 
margin. At the lower end of the specimen the dorso-ventral diameter 
is about 21 mm and the lateral 16 mm (76), cross-section elliptical 
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but acute at the preserved concave margin. Convexity of septa 
moderate, stronger in dorso-ventral than in lateral direction. Nothing 
is seen of the siphuncle in the preserved parts of the specimen, from 
which we may conclude that this was situated near the convex margin. 

R e m a r ks .  The present specimen, though incomplete, can be 
seen to agree very well with FoERSTE's diagnosis of Winnipegoceras 

( 1928 d pp. 55 ff.). It h1s a relatively long li ving chamber, like the 
genotype W. laticurvatum, longer than in W. dowlingi ( FOERSTE l. c.). 
The size is smaller than in the typical forms. Our form is quite 
different from the Winni pegoceras? sp. described by TEICHERT ( 1930 
p. 294) from the Lyckholm formation of Estonia, which has a rela
tively much shorter living chamber. 

Oc c u r r e n c e .  In the Gastropod limestone (5 a) , Stavnestangen 
in Ringerike. 

Beloitoceras FoERSTE. 

Beloitoceras heterocurvatum n. sp. 

Pl. 10, figs. 8�11. 

1858. ? aff. Cyrtoceras angulosum FR. ScHMIDT p. 202. 

1861. ? Orthoceras sinuoso-srptatum F. I�OEMER (in part) p. 59, pl. 6, figs. 

3 a -c, (not pl. 7, figs. 6 a-·- b, which represents the holotype of this speciesJ. 

Di a g n o s i s. Beloitoceras with strongly compressed cross
section (index 75-80) with the dorsal and ventral margins keeled. 
Height of living chamber somewhat less than the dorso-ventral dia
meter at the base of same. Curvature anomalously endogastric in 
some specimens, varying in amount. C. i. commonly about 6, sutures 
with deep lateral lobes. Siphuncle situated near to the ventral margin, 
segments of siphuncle typically twice as high as wide with slightly 
convex vertical outline, but in endogastric specimens relatively wider 
and with more convex outlines. 

De s c r i p t i o n .  Holotype I 1289 (pl. 10, fig. 8), about 80 mm 
high exogastric cyrtoceracone, conch somewhat weathered at one side. 
Further 30 mm of the lower part of the phragmocone is preserved, 
but this part is inclosed in rock matrix. In lateral outline the ventral 
side is convex and the dorsal side concave in the entire length. The 
amount of curvature increases apically. In lateral outline the conch 
enlarges evenly upwards til! at the base of the living chamber, which 
then contracts further upwards. At the base of the living chamber 
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the dorso-ventral diameter is 32 mm and the lateral 25 mm (78), 
cross-section with the lateral faces evenly curved, pointed or acutely 
rounded at the dorsal and ventral margins. At the lower end of the 
specimen the same dimensions are 22 mm and about 17 mm (77). 
There are 12 camerae between these two cross-sections and they 
are 40 mm distant from each other as measured at the concave 
dorsal margin and 58 mm distant as measured at the convex ventral 
one. The angle formed by the two cross-sections is about 30°. The 
living chamber is badly preserved in this specimen, it is 25 mm 
high. C. i. 6. Sutures with deep lateral lobes, owing partly to the 
greater convexity of the septa dorso-ventrally than laterally. Siphuncle 
near to the convex ventral margin, but not in contact with the same. 
Segments 5-5.5 mm high and 2.5 mm wide in lateral cross-section 
in the upper part of the phragmocone, width at passage through the 
septa 1.5 mm, connecting rings slightly convex in vertical outline. 
Septal necks obsolete, envelloped by small bullettes. Areas of adnation 
narrow with the connecting rir.gs below and none with those above, 
which causes the segments to narrow downwards. 

I 1175, living chamber with the five upper camerae of the phrag
mocone. Diameters at base of living chamber 25 mm and 19 mm 
(76) , height of same 20 mm. Curvature exogastric, somewhat stronger 
than in the holotype. C. i. 7- 8. I 1 173, a small fragment of a 
phragmocone, possibly from the same individual with dorso-ventral 
diameter 17 mm in the upper part. The specimen has a small patch 
of the shell preserved, which shows a sculpture of relatively coarse 
striae, of which there are 5 in 2 mm. 

I 1 195, specimen about 70 mm high, consisting of living chamber 
and the thirteen upper camerae. Diameters at the base of the living 
chamber 38 mm and 30 mm (79), height of same about 30 mm. 
The dorso-ventral diameter at the lower end of the specimen is 
25 mm, distance of the two diameters 45 mm at the concave and 
55 mm at the convex side. C. i. 6. The curvature is endogastric 
in this specimen. Segments of siphuncle (pl. l O, fig. I l) nearly 5 mm 
wide and 4 mm high in the upper part of the phragmocone, the 
width at the passage through the septa is a little less than 2 mm. 
The siphuncle has the same general form and structure as in the 
holotype, but the connecting rings are somewhat more convex in 
vertical outline, the areas of adnation wider and the bullettes larger. 
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I 1230 (pl. 10, fig. 9), a well preserved living chamber with one 
camera attached. Diameters at base 2 1. 5  mm and 16 mm (74), 
height 17 mm. Diameters at the aperture 19 mm and 14 mm. Ven
tral margin faintly but distinctly convex, dorsal margin equally con
cave. The upper part in a height of 6 mm forms a neck or collar, 
marked off from the other parts by a constriction on the east, which 
is most distinct dorsally and laterally. The upper margin curves 
downwards towards the ventral side to form a rather deep and distinct 
hyponornic sinus. 

Estonian spec:imens in the Museum at Tallinn (Reval). 
l. IlO mm high specimen consisting of living chamber and about 

fifteen upper camerae. Diameters at base of living chamber 36 mm 
and 24 mm, the specimen is, however, distorted by a lateral pressure. 
Height of living chamber 32 mm. At the base of the twelfth camera 
from above the dorso-ventral diameter is 26 mm, the distance be
tween the two diameters 62 mm at the convex ventral margin and 
58 mm at the concave dorsal margin, amount of curvature thus 
small. C. i. 6. Segments of the siphuncle high and narrow as in 
the holotype. 

2. Small fragment of an endogastric phragmocone with diameters 
47 mm and 32 mm. Camerae very low, c. i. probably about 1 5. 
Segments of siphuncle (pl. 10, fig. 10) 5.5 m m  wide and so mewhat 

less th:m 3 mm high, width at the passage through the septa 2-2.5 
mm, connecting rings very convex in vertic::!l outline and areas of 
adnation rather wide. 

Rem a r k  s .  Among described species of Beloitoceras o ur form 
is most similar to B. percurvatum ( FOERSTE 1928 c) from the El lis 
Bay formation of Anticosti, which has sirnilar deep lateral lobes and 
compressed cross-section. This form differs in that the greatest width 
is found somewhat below the base of the living chamber, and is also 
more strongly curved than any specimen of B. heterocurvatum. It is 
interesting to note that apart from the curvature the form of the 
conch in this and other species of Beloitoceras is very similar to 
that of Danoceras. The siphuncle is also similar as far as it has a 
tendency to narrow downward at !east in some specimens of B. 

heterocurvatum, but is different in that the connecting rings are con
vex in vertical outline. The occurrence of two sorts of curvature in 
the same species, as here supposed, may seem strange; but the endo
gastric and exogastric specimens occurring together are too similar 
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to allow of any other explanation. Among six Norwegian specimens 
one is endogastric and also one among ten from Estonia (all from 
the same locality). The difference in the form of the siphuncle is 
caused by the different height of the camerae at the convex and 
concave margins of the conch. The width of the siphuncle at the 
passage through the septa is relatively equally large in all specimens, 
about one twentieth the dorso-ventral diameter of the conch. 

O c c u r r e n c e .  In the Isotelus limestone (4 d), Skjellholmen 
island S of Oslo. In the Gastropod limestone (5 a), Stavnestangen 
and Vestre Svartøy in Ringerike. In the Lyckholm formation, 
Schwarzen in Estonia. 

Danoceras TRoEossoN. 

(Hyperoceras FOERSTE) . 

Original diagnosis of TROEDSSON ( 1926 p. 1 O I): Conch laterally 
compressed. Sutures form laterallobes and dorsal and ventral saddles. 
Siphuncle near to the ventral wall of the conch, cyrtochoanoid in 
structure, but connecting sheaths funnel-shaped and concave in 
vertical outline. 

The genotype is Danoceras ravni from the Cape Calhoun series 
of NW Greenland, the type specimen is a living chamber with the 
upper part at the phragmocone, another specimen described by 
TROEDSSON as Danoceras? sp. has a !iving chamber of the same 
form as in the family Oncoceratidae and is externally very similar 

to Danoceras ravni. As the species of Danoceras here des cribed 
have the same type of living chamber, there can be no doubt that 
also the o: her specimen belongs to D. ravn i. FOERSTE (I Y28 c p. 315) 
described Hyperoceras based upon Hyperoceras twenhofeli from the 
English Head formation of Anticosti. The holotype Agured by FOERSTE 

is a fragment of the upper part of a phragmocone. I t  shows the 

Danoceras type of siphuncle, but differs from D. ravni in so far as the 
sutures have no lateral lobes. Hyperoceras is a synonym of Dano

ceras. In both the species mentioned above the conch seems to be 
slightly curved lengthwise, also one of the species here des cribed 
(D. brøggeri) seems to be slightly curved. Dowlingoceras? ptersa

lense TEICHERT ( 1930) and Orthoceras sinuoso-septatum F. RoEMER 

( 186 1 p. 59, pl. 7, figs. 6 a-b) may also belong to Danoceras. As 
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indicated by TROEDSSON the relations of Danoceras is with the 
Oncoceratidae, with which the form of the living chamber is common. 

Dowlingoceras FoERSTE (genotype Dowlingoceras gracile, FoERSTE 

1928 d, p. 43) is similar to Danoceras in its external form but has 
fusiform segments of the siphuncle. 

Danoceras can at present be defined as follows: Conch laterally 
compressed, straight or very slightly curved, in some species with a 
convex swelling in the upper part of the phragmocone and the living 
chamber. Living chamber contracted upwards with a thickening of 
the shell near the aperture, which appears as a constriction on the 
east. Septal sutures with more or less deep and distinct laterallobes. 
Siphuncle near to the ventral margin, segments equally high as wide 
with small bullettes, trapezoidal in lateral cross-section with straight 
outlines of the connecting rings, narrowing downwards. 

Danoceras brøggeri n. sp. 
Pl. 8, fig. 6. 

Di a g n  o s  i s . Straight or al most imperceptibly curved Danoceras 

with cross-section index 70-75, apical angle 15-18 o in the dorso
ventral, 12° in the lateral plane. C. i. 12, sutures with deep lateral 
lobes. Siphuncle apparently quadrangular instead of trapezoidal in 
some specimens. 

De s c r i p t i o n. Holotype I 1087, specimen nearly 160 mm high 
lacking only the lower part of the phragmocone, but the living 
chamber is distorted by pressure. Living chamber about 45 mm high, 
narrowing upwards, but the form and outline of the aperture can 
not be determinecl. Diameters at the base of the same 56 mm (clorso
ventrally) and 40 mm (laterally (7 1). 50 mm further down the dia
meters are 38 mm and 29 mm (76). Apical angle thus !8° in the 
dorso-ventral and 12o in the lateral plane, but smaller in the lower 
part of the phragmocone. When the dorsal and ventral margins are 
compared with a straight line, it is detected that the ventral (siphun
cular) margin is slightly convex and the dorsal one slightly concave. 
C. i. 12. Sutures with distinct lateral lobes, the depth of which is 
equal to the height of one camera. They rise perhaps a little higher 
at the ventral convex margin of the conch than at the opposite one. 
Siphuncle of typical Danoceras structure, situated near to the ventral 
margin of the conch. In the up per part of the phragmocone a seg
ment is 8 mm high and 7 mm wide at the upper end, the width at 
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the lower end, corresponding to the width between the septal necks, 
is 4 mm. 

I 19 1 1, specimen being the upper part of a phragmocone. At 
the base of the living chamber the dorso-ventral diameter is 47 mm 
and the lateral 36 mm (76) , 28 mm further down, in which distance 
there are 5 camerae, the dorso-ventral diameter is 40 mm. Apical 
angle in the dorso-ventral plane thus nearly 16°. Segments of the 
siphuncle of the typical form, 5 to 6 mm high and almost equally 
wide in the upper part of the specimen. 

I 1084, fragment of a phragmocone with 9 camerae with a total 
height of 45 mm. At the upper end the diameters are 5 1  mm and 
36 mm (70), at the Iower end 41  mm and 29 mm (70), apical angle 
thus 15" in the dorso-ventral plane and 12o in the lateral one. Seg
ments of the siphuncle 5 . 5 mm wide and 6 mm high in the upper 
part of the specimen, the form of the segments differ from the typical 
one in narrowing less downwards, some segments are even equally 
wide below as above. 

R e m  a r k  s .  Compared with the present form, D. ravni, the 
genotype, has a more strongly compressed cross-section, it is slightly 
convex both at the ventral and dorsal margins and has shallower 
lateral lobes of the sutures. D. twenhofeli has very shallow lateral 
lo bes and much smaller apical angle. In the ex terna) shape o ur form 
is sirnilar to Orthoceras sinuoso-septatum F. RoEMER ( 1861, p. 59, 
pl. 7, figs. 6 a-b) , but the specimen here figured has an apical angle 
of only 4 o in the dorso-ventral plane, cross-section index 80 and 
c. i. 5. 

Oc c u r r e nce .  In the Upper Isotelus limestone (4 d y), Søndre 
Skjellholmen and Langåra islands, situated resp. S and W of Oslo. 

Danoceras breve n. sp. 
Pl. Il, fig. 6; pl. 13, fig. l. 

Di a g n  o s  i s. Danoceras with apical angle about 25 o in the 
dorso-ventral plane and short conch. C. i. 7--8, septal sutures with 
well marked lateral lobes. 

De s c r i p t i o n .  Holotype I 1379 (pl. Il, fig. 6), east of an 
obliquely distorted conch lacking the apical part. Total height 65 mm, 
living chamber 25 mm high, narrowing upwards. Dorso-ventral dia
meter at the base of the living chamber 42 mm and 26 mm, 35 mm 
further down, indicating an apical angle of 25 " . Lateral diameter at 

Norsk geo!. tidsskr. XIV. 6 
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the lower end 2 1  mm, which is probably too large owing to distor
tion. C. i. 7-8, sutures with well marked lateral lobes, the depth 
of which is somewhat less than the height of one camera. Siphuncle 
situated near to the margin of the conch, of typical Danoceras 

structure. 
I 1297, a similar, also distorted specimen with a height of 

65 mm and dorso-ventral diameter 45--50 mm at the base of the 
li ving c ham ber. Thin-sections in a lateral direction have been made 
from the siphuncle of this specimen (pl. 13, fig. l). In the lower part 
of the specimen the segments are 4.5 mm high, the width is 5 mm 
in the upper part and 4 mm in the lowar, width at the passage 
through the septa 2 mm. Septal necks with the brim pressed against 
the septum above, but the neck is not so low as e. g. in some species 
of Armenoceras, and higher than the adjacent part of the septa. 
Septal necks enveloped by bullettes which are thickest at the under 
side of the septum. 

R e m  ar k s. This form seems related to D. brøggeri, from which 
it differs in the greater apical angle and shorter conch. The external 
form is indicative of Diestoceras. 

O c c u r r e n c e. In the Gastropod limestone (Sa), Vestre Svartøy 
island in Ringerike. 

Danoceras scandinavicum n. sp. 
Pl. Il, figs. 9a, b, 10. 

Di a g n  o s  i s. Danoceras with erect conch with the outline con
vex both laterally and dorso-ventrally but nearly straight in the lower 
part of the phrogmocone, the maximum width being found at the base 
of the living chamber. Cross-section elliptical with index varying 
between 80 and 90. C. i. about 9 in the upper part of the phrag
mocone, sutures with shallow lateral lobes. Test with a sculpture of 
coarse and distant striae. 

De s c r i p t i o n . Holotype I 1935 (pl. 1 1, figs. 9 a, b), specimen 
somewhat more than 80 mm high, consisting of a 33 mm high living 
chamber and 14 camerae of the phragmocone. Conch erect, sym
metrically convex in the lateral as well as in the dorso-ventral out
line, enlarging upwards till at the base of the living chamber from 
where it contracts further upwards. The upper 5 to 10 mm of the 
living chamber is a neck-like extension marked off from the other 
part by a constriction on the east. At the base of the li ving c ham ber 
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the dorso-ventral diameter is 39 mm and the lateral 35 mm (90). 
At the aperture the same diameters are 35 mm and 27 mm. Hypo
nomic sinus not shown, it was certainly shallow. Cross-section of 
the conch elliptical but with the ventral side a little more acutely 
rounded than the opposite one. 30 mm below the base of the living 
chamber the diameters of the conch are 30 mm and 25 mm. Further 
downward from here the C')nch narrows somewhat less and the height 
of the camerae becomes abruptly much smaller. Height of the seven 
upper relatively high camerae 30 mm and of the seven lower smaller 
ones 20 mm. Convexity of the septa about 10 mm in dorso-ventral 
direction at the base of the living chamber and not much less in 
lateral direction, lateral 1obes of the sutures thus shallow. Ventral 
margin of siphuncle about 2 mm distant from the wall of the conch 
at the base of the living chamber. Segments of the siphuncle 5 mm 
wide and 4.5 mm high in the second and third camerae below the 
living chamber, width at the passage through the septa about 2.5 mm. 
Septal necks so low as to be imperceptible, inclosed between the 
connecting rings which form bullettes which are more strongly devel
oped at the under side of the septum. Areas of adnation somewhat 
more than one millimeter wide with the septum above and much 
narrower with that below, which causes the segments to narrow down
wards, with slightly concave outlines of the connecting rings. The 
test is not preserved. 

A specimen from the Kallholn (U pper Leptæna) limestone from 
Kallholn, Dalarne, in the Museum of the Geol. Survey in Stockholm 
(pl. Il, fig. l O) shows the same form as the holotype. Height nearly 
90 mm, height of living chamber 32 mm, diameters at the base of 
the same (without the shell) 42 mm and 34 mm (81 ). Dia meters at 
the lower end 23 mm and 19 mm. The shell is very thick, 2 mm 
in the upper part of the specimen. The constriction on the east in 
the up per part of the li ving c ham ber is not shown at the surface 
and is due to a thickening of the shell, as FoERSTE has shown in 
similar cases. In the lower part of the specimen there is a sculpture 
of coarse striae, l.S to 2 mm distant. A large living chamber in 
the same collection is 43 mm high with diameters 50 mm and 42 mm 
(84) at the base (without the shell). 

R e m  a rk s .  The Swedish specimens assigned to this species 
differ from the Norwegian in the somewhat more compressed cross
section. The present species differs from others of Danoceras in 
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the convex swelling of the upper part of the phragmocone and of 
the li ving chamber. The form described by TEICHERT ( 1930, p. 283, 
pl. 6, figs. 17 -18) as Dowlingoceras? piersalense from the Lyck
holm formation of Estonia may perhaps turn out a Danoceras when 
the structure of its siphuncle becomes known. Its external shape 
and sculpture is similar to that of the present species, but is less 
convex in the upper part, and the lower part of the phragmocone 
is not so sharply marked out from the upper parts of the conch 
as in the present form. 

Oc c u r r e n c e. In the Gastropod limestone (Sa), Torbjørnsøya 
island in Asker W of Oslo. In the Kallholn (Upper Leptæna) lime
stone, Kallholn in Dalarne, Sweden. 

Danoceras sp. a. 
PL Il, fig. 7. 

De s c r i  p t i  o n. I 0608, 30 mm high fragment of an erect phrag
mocone. At the upper end the dorso-ventral diameter is 37 mm and 
the lateral 3 1  mm (84), apical angle about 1 7) both in the dorso
ventrai and lateral plane. C. i. about 10, sutures with well marked 
lateral lobes. The sutures rise higher at the dorsal than at the 
ventral (siphunclar) margin. Segments of typical Danoceras shape 
in so far as they narrow downwards, but with slightly convex instead 
of concave vertical outlines. 

O c c u r  r e n  c e .  In the up per part of the Trinucleus limestone 
(4 c�), Frognøya island in Ringerike. 

Danoceras sp. b. 

De s c r i p t i o n. I 1907, specimen 90 mm high, consisting of 
living chamber and upper part of the phragmocone, somewhat distorted. 
Height of living chamber about 30 mm. At the base of the same 
the dorso-ventral diameter is 48 mm and the lateral diameter almost 
equal to this, at !east in the present state of preservation. At the 
Iower end of the specimen the diameters are 36 mm and 29 mm (8 1). 
Outline convex, apparently very similar to that of D. scandinavicum. 

C. i. 8, sutures with very shallow lateral lobes. Segments of the 
siphuncle with straight vertical outiines, but at !east in the lower 
part of the specimen quadrangular, equally wide above and below. 
I 1854 is similar externally. It is distorted and without siphuncle. 
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R e m  a r k  s .  Compared with D. scandinavicum the present form 
does not show the difference between the lower narrow and the 
upper convexly swollen parts of the conch. It may perhaps be more 
similar to Dowlingoceras? piersalense of TEICHERT ( 1930, p. 283, 
p1. 6, figs. l7- 18). 

O c c u r  r e n  c e .  In the upper part of the Trinucleus limestone 
(4 c�). small island E of Furuholmen, Asker W of Oslo. Another 
specimen from the zone 5 a, Nordre Langøy is! and near Oslo. 

Diestoceras FOERSTE. 

Diestoceras størmeri n. sp. 

Pl. Il, flg. 5. 

Di a g n  o s  i s. Short rounded Diestoceras with circular cross
section and low camerae. 

De s c r i p t i o n .  Holotype I 1357, specimen about 55 mm high 
only lacking the lower part of the phragmocone, but with parts of 
the conch broken away at the one side. Vertical outline rounded 
with the maximum width at the base of the living chamber. Height 
of living chamber 25 mm, diameter at its base nearly 50 mm, cross
section circular or at !east nearly so, as nothing is seen of the 
siphuncle it can not be determined where the ventral and dorsal 
margins were situated. Diameter of the aperture 35 mm, this is more 
narrowly rounded at the one margin than at the other. The shell 
is bent inwards at the aperture, external ly  there is thus formed a 

facet. In the phragmocone there are 6 camerae, each about 4 mm high. 
I 1299, badly preserved specimen with 40 mm high living chamber 

with diameter 75 mm at the base and apparently circular cross
section. Vertical outline rounded and phragmocone rapidly narrowing 
downwards, consisting of 5 camerae with a total height of 30 mm. 

Rem a rk s. The present species is similar to D. obesum ( FOERSTE 

1928 c p. 3 15, pl. 44, fig. 7) from the English Head formation of 
Anticosti, but the state of preservation of our specimens does not 
allow of any closer comparison. 

O c c u r  r e n c e. In the Gastropod limestone (5 a), Stavnestangen 
and Vestre Svartøy island in Ringerike. 
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Diestoceras isotelorum n. sp. 

Pl. Il, fig. 4. 

Di a g n o s i s .  Diestoceras with relatively high living chamber, 
maximum width of the conch situated above the base of the same. 
Cross-section index about 90. Phragmocone slightly convex in ver

tical outline, camerae rather high. 
De s c r i  p t i  o n . Holotype I 2365, specimen nearly 55 mm high, 

consisting of a 27 mm high living chamber and an almost equally 
high part of the phragmocone consisting of 8 camerae. The maxi
mum width of the conch is found l O mm above the base of the 
living chamber, where the dorso-ventral diameter is 35 mm and the 
lateral 31 mm (88), at the lower end of the phragmocone the corre
sponding diameters are 19 mm and 16 mm. Living chamber with 
a constriction on the east in the upper part. Phragmocone only 
slightly convex in vertical outline with apical angle about 30° in the 
dorso-ventral plane. Septal sutures with slight lateral lobes, they 
rise higher at the ventral side of the conch. Segments of the 
siphuncle about 3 mm high and equally wide in the lower part of 
the specimen, connecting rings with convex vertical outlines. 

O c c u r r e n c e. In the Upper Isotelus limestone (4 dy), Skjell
holmen S of Oslo. 

Diestoceras acuminatum n. sp. 
PI. Il, fig. 3. 

Di a g n  o s  is .  Diestoceras with circular cross-section at the base 
of the living chamber, phragmocone faintly curved exogastrically, 
rapidly narrowing downwards and pointed at the lower end. Segments 
of the siphuncle higher than wide, slightly convex in vertical outline. 

De s c r i p t i o n .  Holotype I 2281, conch 70 mm high, almost 
complete but rather much distorted. The living chamber is 25 mm 
high, the dorso-ventral diameter at its base is 35 mm and the lateral 
almost equal to this, diameter at the aperture about 30 mm, outline 
of aperture not preserved. The phragmocone narrows rather rapidly 
downwards from at the base of the living chamber, so that the dia
meter is only about 10 mm at the lower end of the specimen. The 
ventral margin of the phragmocone is convex, the dorsal concave. 
There are 19 camerae in the phragmocone (in a height of about 
45 mm). Sutures transverse. Segments of the siphuncle 3 mm wide 
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and 4 mm high in the upper part of the phragmocone, width at the 
passage through the septa about l mm. Connecting rings only slightly 
convex in vertical outline, bullettes rather thin. 

R e m  a r k  s .  The present form is no quite typical Diestoceras, 

it differs from most other forms described under that genus in the 
acutely pointed phragmocone and faint exogastric curvature. 

O c c u r r e n c e. In the Gastropod limestone (Sa), Holmen in 
Asker W of Oslo. 

Diestoceras sp. a. 

De s c r i  p t i  o n .  I 1377, specimen about 80 mm high, lacking 
the upper part of the living chamber. Maximum width of the conch 
at the base of the same with dorso-ventral diameter 55 mm and 
lateral 49 mm (89). Phragmocone about 50 mm high to the rounded 
apical end, consisting of 9 camerae. Dorsal margin of the phrag
mocone apparently more strongly convex than the ventral (siphun
cular) one. 

O c c u r  r e n  c e .  In the Gastropod limestone (5 a), Stavnestangen 
in Ringerike. 

Diestoceras sp. b. 

De s c r i  p t i  o n .  I 0326, obliquely distorted conch with height 
about 65 mm and maximum diameter at the base of the living cham
ber 50 mm in the present state of preservation. So much can be 
seen from the specimen that it is externally a typical short rounded 
Diestoceras. 

O c c u r  ren c e .  Pro ba bly from the Trinucleus Jimestone ( 4 c � ), 
Slotsparken, Oslo. 

Family Phragmoc e ratidae. 

Codoceras HYATT. 

Codoceras dubium n. sp. 

Pl. 5, figs. 4 a, b. 

Di a g n  o s  i s .  Moderate! y curved, compressed, endogastric cyr
toceracone. Sculpture formed by comparatively coarse distant striae, 
which slope downwards from the sides towards both the dorsal and 
ventral margins and form a narrow and shallow hyponomic sinus at 
the latter. Camerae low , segments of the siphuncle relatively wide 
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with bullettes at the septal necks. Siphuncle situated near to the 
ventral margin, but not in contact with the latter. Only the lower 
part of the phragmocone known. 

De s c r i p t i o n .  Holotype I 1871, nearly 50 mm high fragment 
being the lower part of a phragmocone. At the lower end of the 
specimen the dorso-ventral diameter is 17 mrn and the lateral about 
14 mm, near the upper end the same diameters are 35 mm and 
about 30 mm (85). Curvature faint, endogastric. Cross-section ovate, 
with the ventral margin more acutely rounded. Sculpture consisting 
of rather coarse ribs, in average about one millimeter distant, but 
often finer ribs are intercalated between. The sculpture lines curve 
downward from the sides both towards the ventral and dorsal mar
gins of the conch, but while they run straight across the dorsal 
margin, they form a narrow shallow hyponomic sinus at the ventral. 
Height of camerae somewhat less than 3 mm in the upper part of 
the specimen, the shape of septa and sutures can not be observed. 
Siphuncle only 2-3 mm distant from the ventral margin in the 
upper part of the specimen. Here the width of the siphuncular 
segments is 5 mm, about half as wide at the passage through the 
septa. Septal necks, if not obsolete, at !east very low. Connecting 
rings rounded between the septa and form bullettes at the septal 
necks, areas of adnation rather narrow. 

Re m a r k  s. The form described above agrees with the genotype of 
Codoceras, Cyrtoceras indomitum (BARRANDE pl. 162) in the endoga
stric curvature, the sculpture and course of the same and the struc
ture of the siphuncle. Our form differs in having the siphuncle 
situated much nearer to the ventral margin and in showing no vertical 
actiniform deposits. Codoceras schmidti TEICHERT ( 1930, p. 297, 
pl. 8, Hgs. 25-26) from the Lyckholm formation of Estonia is similar 
to our species and may prove to be identical, but as the specimen 
figured is rather incomplete, the question as to the identity is dubious 
at present. A specimen like the o ne he re described resem bles the 
apical end of a Protophragmoceras, but in this genus the siphuncle 
is situated close to the ventral wall of the conch. The same is true 
as to Lyckholmoceras norvegiae, this form has also a relatively nar
rower siphuncle and a finer sculpture. 

O c c ur  r e n  c e. In the Gastropod limestone (5 a), Stavnestangen 
in Ringerike. 
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Lyckholmoceras TEICHERT. 

"Endogastriche, cyrtoceroide Gehause, dorsal und ventral gleich
ma!3ig gekriimmt, leicht seitlich zusammengedriickt. Wohnkammer 
gro!3, in der Mitte verdickt und am Mundrande ganz leicht erweitert. 
Ventralsinus scharf eingeschnitten und schmal. Sipho ganz ventral, 
zwischen den Septen leicht erweitert. Keine Ausfi.illungen des Siphos 
bekannt. Septen wenig gebogen. Suturen mit leicht lateralen Loben 
und dorsalem und ventralem Satte]". Original diagnosis of TEICHERT 

(1930, p. 30 1). Genotype Lyckholmoceras estoniae from the Lyck
holm formation of Estonia. 

The form described below as Lyckholmoceras norvegiae has an 
uncontracted living chamber and differs thus from the genotype, 
which has a contraction in the middle part of the living chamber. 
The other species described below as L. constrictum is more similar 
to the genotype in so far as its living chamber is contracted in the 
upper part. The two Norwegian forms and apparently also the 
genotype have the same general form of the conch and the same 
structure of the siphuncle. I should then think it best to unite them 
all in the same genus. This would mean that the form of the living 
chamber is not a character of generic importance in these forms. 

Lyckholmoceras norvegiae n. sp. 

Pl. Il, figs l a, b, 2. 

Di a g n  o s  is. Laterally compressed endogastric cyrtoceracone, 

cross-section ovate with the ventral margin more strongly curved, 
index about 87. Curvature very moderate, the upper part of the 
phragmocone and the living chamber being almost straight. Conch 
expanding moderately upwards. Living chamber shorter than the 
phragmocone with uncontracted aperture, with a well marked hypo
nomical sinus. C. i. 7, sutures of septa with shallow lateral lobes 
and well marked ventral saddles. Segments of the siphuncle equally 
high as wide, slightly expanded between the septa and narrowing in 
downward direction. Sculpture of the test consisting of dense, some
what irregular, faintly raised lines. 

Des c r i p t i o n. Holotype l 2037 (pl. 11, figs. l a, b) nearly 
complete specimen lacking only the apical part of the phragmocone 
with a total height of about 100 mm. Curvature moderate in the 
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phragmocone, the li ving cham ber being al most straight. At the base 
of the living chamber the dorso-ventral diameter is 37 mm and the 
lateral 32 mm (87 ) . Cross-section of the conch ovate with the ven
tral margin more strongly curved than the dorsal. At the aperture 
the diameters are 42 mm and 37 mm, height of the living chamber 
43 mm measured at the side. In the phragmocone there are 16 

camerae with a total height of 61 mm. In the lower part of the 
phragmocone, 50 mm below the base of the living chamber the dorso 
ventral diameter of the conch is 22 mm and the lateral 19 mm (86). 

The convexity amounts to 8 mm in the second septum below the 
base of the living chamber. C. i. 7. Sutures of the septa with broad 
and shallow lateral lobes and dorsal and ventral saddles, of which 
the latter are more sharp and distinct. Siphuncle situated close to 
the ventral margin of the conch. Segments almost equally high as 
wide, moderate1y expanded between the septa, narrowing downwards. 
The second segment from above is 5.5 mm high and 5 mm wide, 
width at the passage through the septum 3 mm. The connecting 
rings have areas of adnation 0.5 mm wide with the septum above 
but none with the septum below. Connecting rings thin, bullettes 
small if present at all. The sculpture consits of fine dense lines, 
which are low and only faintly marked out from each others. They 
run a1most straight across the dorsal margin, but bend down to form 

a hyponomica1 sinus at the ventral. 
I 0549, specimen with nearly complete phragmocone with a total 

height of 140 mm. Diameters at the base of the living chamber 
42 mm and 34 mm (the specimen seems to be deformed by lateral 
pressure). Height of the phragmocone 85 mm, 50 mm below the 
base of the living chamber the dorso-ventral diameter is 26.5 mm. 

I 1973, complete living chamber with diameters 35 mm and 31 mm 

(88) at the base, height 42 mm, diameters at the aperture 41 mm 
and 37 mm. 

I 2305, living chamber, diameters at the base 45 mm and 39 mm 
(87) , height 60 mm, dorso-ventral diameter at the aperture 51 mm. 
Hyponomic sinus about 3 mm deep and 15 mm wide. 

R e m  a r k  s .  The present spee i es has some external resemblance 
to Protophragmoceras sphynx. But apart from the difference in size, 
it differs also in the narrower siphuncle with bullettes small or absent 
and also in the shape of the living chamber, which narrows upwards 
in lateral direction in Protophragmoceras. 
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O c cu r r e n c e. In the lower part of the Trinucleus limestone 
(4 c �). Frognøya island in Ringerike. In the Trinucleus shale (4 c :x) , 

upper part consisting of grey shale with even beds of limestone just 
below the fine-noduled Trinucleus limestone, Bjerkøya island in Asker, 
W of Oslo. 

Lyckholmoceras constrictum n. sp. 
Pl. 8, flg. 5; pl. 13, flg. 5. 

Di a g n  o s  i s . Endogastric cyrtoceracone moderately compressed 
laterally (index 90�95). Curvature faint. Conch expanding slowly 
in the phragmocone. Living chamber relatively high, expanding 
upwards in the lower part and then contracting further upwards. 
Location and structure of the siphuncle and sculpture of the test as 
in the preceding species. 

De s c r i  p t i  o n . Holotype I 2068, specimen consisting of an 
incomplete living chamber and upper part of the phragmocone in a 
total height of nearly 130 mm, faintly curved in the lower part. The 
preserved part of the living chamber is 80 mm high. The dorso
ventral diameter is 5 1  mm and the lateral 48 mm (94) at the base 
of the living chamber. The living chamber expands in the lower 
part till at a point about 30 mm above the base, where it attains a 
dorso-ventral diameter of 55 mm, and then contracts further upwards, 
the contraction seems to be especially strong in the upper part 
preserved. In the phragmocone there are 5 camerae preserved with 
a total height of 34 mm. Siphuncle situated close to the ventral 
margin of the conch. Segments almost equally high as wide, expanded 
between the septa, narrowing downwards. Height of a segment 7 mm, 

width 7.5 mm, width at the passage through the septum 3.5 mm, 
the connecting rings have about l mm wide areas of adnation with 
the septum above but none with the septum below, which causes 
the segments to narrow downwards in the lateral cross-section. 
I 2076, specimen 130 mm high consisting of a part of the living 
chamber and upper part of the phragmocone, the preserved part of 
the living chamber is 60 mm high, that of the phragmocone 70 mm, 
in this distance there are l O camerae. Curvature very faint. At the 
base of the living chamber the dorso-ventral diameter is 46 mm, half 
the lateral diameter has been determined to 2 1  mm (9 1). In the 
lower preserved part of the phragmocone the diameter is about 
25 mm. A slice has been made from the siphuncle, presenting a 
dorso-ventral section (pl. 13, fig. 5). The siphuncle is situated close 
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to the ventral wall of the conch, the connecting rings being pressed 
against the latter, and are adnate to the septa below for their entire length 
at the ventral side. Height of a segment 7.5 mm, width 7 mm. Width 
at the passage through the septa 3.5 mm in the horizontal projection. 
The connecting rings are adnate to the septum above for a length 
of about 0.5 mm at the ventral side, about l mm at the dorsal side. 
Septal necks with the brim pressed against the septum, but the brim 
is not thiner than the septum, so that the height of the septal neck 
is twice the thickness of the septum. Connecting rings not thickened 
at the septal necks, no bullettes being thus formed. 

Rem a r k  s .  The present species agrees with estoniae, the gen o
type, in the shape of the living chamber, this being expanded in the 
lower part and then contracted further upwards. As the apertural 
part is not preserved, it is unknown, wheth;::r our species is again 
expanded at the aperture as the genotype. It further agrees with 
estoniae in the faint lateral c om pression of the cross-section, but 
differs in the relatively higher living chamber and fainter curvature. 
It is easily distinguished from norVt'giae. 

O c c u r e n c e. In the lower part of th;:: Trinucleus limestone 
( 4 c � ), Frogn øya island in Ringerike. 

Protophragmocezas HYATT. 

The genus was erected by HYATT in the ZITTEL-EASTMAN text
book, Cyrtoceras murchisoni BARRANDE being listed as the type. 
FOERSTE ( 1926, p. 344) gave a more complete diagnosis, late ly also 
TEICHERT discussed the genus. The latter brought Phragmoceras 

shpynx FR. ScHMIDT under the genus, which form is closely related 
to the one described below as Protophragmoceras tyriense. These 
two U p per Ordovician species are not quite strikingly similar to the 
Silurian genotype, they have especially a wider siphuncle with the 
bullettes more strongly developed, the siphuncle is also nearer to 
the ventral margin than in the genotype, and the aperture is less 
widely open. As emphasized by TEICHERT, however, the siphuncle 
is of the same structure in all these species and also the same as in 
Phragmoceras. 
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Protophragmoceras sphynx ( FR. ScHMIDT ) . 

1858. Phragmoceras sphynx FR. SCHMIDT p. 200. 
1930. Protophragmoceras sphinx TEICHERT p. 298, pl. 7, flg. 20, pl. 8, flg. 24, 
text-flgs. 3, 4 .  

Des c r i p t i o n. I 1 139, nearly complete conch with one side 
weathered away. Amount of curvature rather small with radius about 
100 mm for the concave side of the phragmocone. Total height 
160 mm. Dorso-ventral diameter at the base of the living chamber 
66 mm, the lateral diameter can be estimated at 48-50 mm (75), 
height of living chamber measured at the side 75 mm. Dorso-ventral 
diameter at the aperture 74 mm, white the lateral diameter seems 
to be about the same as at the base. The phragmocone is 95 mm 
long as measured along the side, in this distance there are about 15 
camerae. Test with a sculpture of fine raised lines. 

Rem a r k  s. Protophragmoceras sphynx, of which I have studied 
some specimens from Estonia, is closely related to P. tyriense 

described below, having quite the same general shape of the conch 
and same siphuncle. It is, however, less strongly curved and seems 
also to be more strongly compressed laterally than this form (two 
specimens, A 1949 and A 1973 P. M. 0., have cross-section index 
82 at the base of the living chamber). The specimen described above 
seems similar enough to the Estonian ones to justify an identification. 

O c c urr e n c e. In the Gastropod limestone (5 a), Herøya near 
Porsgrund. The typical occurrence of the species is in the Lyckholm 
formation of Estonia. 

Protophragmoceras tyriense n. sp. 

Pl. 12, figs. l a, b; pl. 13, ii.gs. 2-4. 

Di a g n  o s  i s .  Rather strongly curved Protophragmoceras with 
cross-section index varying between 85 and 90, cross-section ovate 
with the ventral margin more acutely rounded. Phragmocone expanding 
rapidly upwards. Living chamber less curved than the phragmocone, 
expanding very faintly towards the aperture dorso-ventrally, contracting 
slightly laterally. Margin of the aperture with a deep hyponomical 
sinus. C. i. varying between 4 and 6 in different specimens. Sutures 
with ventral saddles and slight ventro-lateral lobes. Siphuncle situated 
close to the ventral margin of the conch, its diameter being about 
one fourth the diameter of the conch in the upper part of the 
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phragmocone, where the width of the segments is equal to about 
three times the height. Bullettes strongly developed. 

De s c r i p t i o n. Holotype I 1364 (pl. 12, figs. l a, b.), nearly 
complete specimen only lacking the apical part of the phragmocone 
with a total height of 150 mm. It is strongly curved in the phragmo
cone, much less so in the living chamber. The radius of curvature 
is about 78 mm for the concave ventral margin and about 90 mm 

for the convex dorsal. The dorso-ventral axis of the last septum 
preserved makes an angle of 90" with the corresponding axis at 
the base of the living chamber, in the intervening space there are 
I l  camerae. At the base of the living chamber the dorso-ventral 
diameter is 57 mm and the lateral 49 mm (86). U pwards from the 
base the living chamber expands moderately dorso-ventrally, but 
contracts laterally, so that its diameters at the aperture are 62 mm 
and 47 mm. The margin of the aperture has a 5 mm deep and 
20 mm wide hyponomical sinus at the ventral margin, but is else 
almost directly transverse. The phragmocone expands rapidly upwards, 
at the lower end preserved the diameters are 27 mm and 21.5 mm 
(80), six camerae further upwards the same diameters are 45 mm 
and 38.5 mm (85), length of the phragmocone 93 mm as measured 
along the side. C. i. 4-5, sutures with ventral saddles and broad 
and shallow ventro-lateral lobes. Siphuncle situated close to the ventral 

margin with dorso ventral diameter 17 mm, lateral diameter 13 mm 
at the base of the living chamber, at the lower end preserved of 
the phragmocone the same diameters are only 5 mm and 3.5 mm. 
The surface of the test has a sculpture of growth-lines, which at 
!east in the present state of preservation are rather indistinct and 
very little raised above the surface. Owing to the curvature these 
make an angle of 15-20c with the septum at the base of the living 
charnber. 

I 0557, specimen consisting of the lower part of the living 
chamber and upper part of the phragmocone. At the base of the 
living chamber the dorso-ventral diameter is 54.5 mm and the lateral 
49 mm (90). The preserved part of the phragmocone is 60 mm high 
as measured along the side, in this distance there are 9 camerae. 
At the lower end preserved the diameters are 3 1  mm and 26 mm 
(84). c. i. 5-6. 

I 05 17, nearly complete phragmocone. At the base of the living 
chamber the dorso-ventral diameter is 57 mm and the lateral 50 mm 
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(88). At the lower end preserved the diameters are 27 mm and 22 mm 
(8 1). Length of the phragmocone measured along the side 77 mm, 
in which distance there are 10 camerae. 

Description of the siphuncle. As seen by its trace on the septal 
floor the siphuncle is elliptical in outline with the lateral diameter 
equal to about two thirds the dorso-ventral. It consists of the septal 
foramen and an outer ring being the imprints of the area of adnation 
between the septum and the connecting ring. In dorso-ventral section 
the segments are low and broad with the connecting rings expanded 
between the septa. In the upper part of the phragmocone the diameter 
of the siphuncle is about one fourth the diameter of the conch at 
the corresponding septum, and about three times the height of the 
same segment. In the lower part the segments become relatively 
narrower. In specimen I 1337, a phragmocone sectioned to show 
the siphuncle, the dorso-ventral diameter of the siphuncle is 15 mm 
where the diameter at the base of the corresponding septum is 55 mm. 
Height of the same segment 5 mm, width at the passage through 
the septum 6.5 mm. 

The siphuncle has also been studied in thin-sections. In the slice 
in pl. 13, flg. 2 the lowest complete segment shown is 4.7 mm wide 
and nearly 2.5 mm high. The septum consists of clear crystalline 
calcite with a 0.5 mm wide strongly deflected brim. The thick con
necting rings consist of two layers, an outer dark, dense or flne
grained and an inner clear and coarsely crystalline. The connecting 
rings become free from the septum above at a distance of about 1 mm 
from the septal neck at the dorsal side and of about 0.75 mm at the 

ventral. Meeting the septum below they form areas of adnation also 
here, which are 2 mm wide at the ventral side and only 1 mm at 
the dorsal. When the connecting rings envelop the septal necks they 
become swollen so as to form club-shaped thickenings (bullettes). 
These are seen to consist of the same two layers as the remaining 
part of the connecting rings. The bullettes are more strongly developed 
at the dorsal side than at the ventral, and they enlarge also from the 
lower to the upper part of the phragmocone. 

The slice in pl. 13, flg. 4 is a lateral section through a siphuncle. 
The bullettes are also here composed of an outer more fine grained 
and darker layer and an inner crystalline and lighter. Width of the 
segments 1 1  mm, height 5 mm, width at the passage through the 
septa 5 mm, width of areas of adnation 1.5 mm both above and 
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below. The bullettes are here club-shaped thickenings about 1.5 mm 
wide and 3 mm high, the thickening taking place especially at the 
under side of the septal neck. 

The slice in pl. 13, fig. 3 shows especially well the structure of 
the septal neck, which is effaced by crystalline calcite in the other 
slices studied. The septal neck is nearly 1.5 mm wide, the brim is 
pressed tightly to the septum above, but is not !hinner than this, 
the height of the septal neck is a little less than l mm. The con
necting ring of the segment above, which forms the bullette at the 
under side of the segment, terminates at the inner end of the brim, 
the ring of the segment beneath commences likewise at the end of 
the brim. As it is very thin here and adnate to the septum above, 
it seems that the greater part of the end of the brim is free from 
covering by the connecting rings. 

Re m a r k s. The two specimens I 0557 and I 0517 from the 
Trinucleus limestone of Frognøya described above show some differ
ences when compared with the holotype from the Gastropod lime
stone. They have a little less strongly compressed cross-section 
(index 88 and 90, 86 in the holotye) and the phragmocone expands 
more rapidly upwards, further the septa are a little more closely 
set. This might seem to indicate that the specimens from the older 
horizon belong to a separate form, but the material at hand is too 

scanty for a sure decision of the matter. See above under Ph. sphynx 

for the distinction from this species. 
O c c ur r e n  c e .  In the lower part of the Trinucleus limestone 

(4 c �), Frognøya island in Ringerike. In the Gastropod limestone 
(5 a), Stavnestangen in Ringerike. 

Protophragmoceras sp. 

Pl. I l ,  fig. I l .  

De s c r i p t i o n . I 2392, small fragment being the adapical part 
of a phragmocone, about 30 mm long as measured along the side, 
in this distance there are 8 camerae, curvature rather strong. Dia
meters at the upper end 3 1  mm and 27 mm (87), at the lower end 
18 mm and 14.5 mm. Siphuncle situated close to the concave ventral 
margin of the conch, segments nummulloidal, width 7.5 mm, height 
2.5 mm, width at the passage through the septa nearly 3 mm, all 
dimensions measured in the lateral cross-section. Bullettes small. 
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R e m  a r k  s .  The present specimen could hard! y be distinguished 
from the apical part of the conch of a form like P. tyriense and 
shows also a siphuncle of Protophragmoceras type. 

O c c u r r e n c e .  In the Sphæronid limestone, a formation the 
stratigraphical position of which has not yet been determined with 
certainty, but which is either high in the Middle Ordovician or low 
in the U p per Ordovician (see KrÆR 1926). Locality Gjøvik in Hadeland. 

Kiæroceras n. g. 

Late rally c om pressed orthoceracones, cross-section o va te, more 
strongly curved at the ventral margin than at the dorsal, index 80·--90. 
Living chamber first expanding upwards from the base, then con
tracting further upwards, and expanding again at the aperture. The 
contraction is gre a test in the lateral diameter. H yponomical sinus 
deep and broad. Phragmocone narrowing moderately downwards in 
the upper part, adapical part unknown. Septal sutures with lateral 
lobes and faint dorsal and much stronger ventral saddles. Siphuncle 
situated close to the ventral margin of the conch, segments low and 
broad, expanded between the septa, with bullettes well developed. 
Genotype Kiæroceras frognøyense n. sp. Named in honour of the 
late Professor j. KrÆR. 

The relation of this genus is certainly with Protophragmoceras, 

the only real difference from this being the orthoceraconic form of 
the conch. No well preserved and complete conch is known at present, 
but it seems not doubtful that the specimens at hand belong to the 
same genus. 

Kiæroceras frognøyense n. g. & sp. 
Pl. 9, flg. 4; pl. 12, figs. 2 a, b. 

Di a g n  os i s .  Kiæroceras with cross-section index about 87, 
convexity of septa rather large. 

De s c r i pti o n. Holotype I 0511, aimost complete straight liv
ing chamber 102 mm high. The dorso-ventral diameter at the base 
is 68 mm, the lateral diameter can not be measured as a part of 
the one side is broken away. Cross-section ovate with the ventral 
margin more strongly curved than the dorsal. The living chamber 
expands moderately upwards from the base, the maximum diameter, 
71 mm ann 62 mm (87) being reached about 20 mm above the base. 
From here it contracts till just below the aperture and then again 
expands a little. Diameters just below the aperture 69 mm and 55 

Norsk geol. tidsskr. XI\'. 7 



98 TRYGVE STRAND 

mm (80), the contraction thus being !argest in the lateral diameter. 
Height of the living chamber from the suture at the base 83 mm at 
the side and 64 mm to the base of the hyponomical sinus at the 
ventral margin. The margin of the aperture is almost directly trans
verse in the dorsal part, in the ventral part it bends down to form 
the deep hyponomical sinus. Convexity of the septum at the base 
20 mm, the sutures of this septum with broad and shallow lateral 
lobes and a ventral saddle. Siphuncle situated close to the ventral 
margin, the dorso-ventral diameter of its trace at the septum at the 
base is somewhat more than 15 mm, lateral diameter 10 mm. This 
trace is strikingly similar to the corresponding trace in Protophrag
moceras and thus indicates the same structure of the siphuncle. The 
test is not preserved, but the east shows indications of growth-lines 
following the outline of the aperture. 

I 2013, 120 mm high fragment of a straight conch consisting of 
an about 60 mm high living chamber and a part of the phragmo
cone. The specimen is badly preserved and distorted by lateral 
pressure, it may only be noted that the camerae are low, 5 mm high. 

I 1326, about 40 mm high fragment of a phragmocone. At the 
upper end the dorso-ventral diameter is 61 mm and the lateral 53 
mm (87). At the lower end, 27 mm further down, the diameters are 
56 mm and 49 mm (88), indicating an a pica! angle of about 9 °. 

Convexity of the septum at the lower end of the specimen 
7 mm. There are 6 camerae preserved, of these the upper three 
have a total height of only about 9 mm, the three lower ones of 
about 18 mm. The low upper camerae indicate the upper mature 
part of the phragmocone. Siphuncle situated close to the ventral 
margin, segments low and broad, exactly of the same structure as in 
the Estonian specimen described below. 

R e m  a r k  s .  Owing to the fragmentary state of the specimens, 
it is not quite sure that the two specimens described just above 
belong to the same spee i es as the holotype. 

O c c u r r e n c e .  In the Trinucleus limestone (4 c,S), lower part, 
Frognøya island in Ringerike. 

Kiæroceras cf. frognøyense. 
Pl. l. fig. 7. 

De s c r i p t i o n. I 2149, specimen 150 mm high consisting of 
living chamber and the upper part of the phragmocone, a great part 
of the conch is weathered away, especially in the upper part. At the 
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base of the living chamber the dorso-ventral diameter is 64 mm, 
height of the living chamber at the side 68 mm. The living chamber 
is so incomplete and badly preserved that its shape can not be de
termined, it is, however, seen to contract upwards. In the phragmo
cone there are 15 camerae with a total height of 80 mm, c. i. 13. 
50 mm below the base of the living chamber the dorso-ventral diameter 
is 59 mm and the lateral 50 mm. This indicates an apical angle of 
6 ', but further down the phragmocone narrows more rapidly. Cross
section of the conch ovate with the ventral margin a little more 
strongly curved. Sutures with shallow lateral lobes and distinct ven
tral saddles, convexity of septa moderate, being a little less than 10 

mm in the lower part of the phragmocone. The siphuncle is situated 
close to the ventral margin of the conch. A slice presenting a dorso
vendorso-ventral section has been made from the lower part of the 
phragmocone, the segments are here 8 mm wide and the opening 
between the septa 3 mm, as measured along the oblique axis, and 
3 mm high. Connecting rings expanded between the septa, bullettes 
strongly developed at the dorsal margin, less so at the opposite 
ventral margin. 

Re m a r k  s. This specimen seems closely related to and is per
haps even identical with K. frognøyense. Compared to the holotype 
of that species it has the same shape of the cross-section and almost 
the same index. The living chamber is lower in proportion to the 
dorso-ventral diameter at the base and the septa are less convex. 
Compared to the other specimen described under K. frognøyense 
(I 1326), the phragmocone of the Estonian species agrees so closely 
with this, that the two specimens must betong to at !east closely 
related species. The Norwegian specimen has somewhat high er 
camerae. Better specimens are needed to clear up the relations 
of these forms. 

O c c u r r e n c e . In the Lyckholm formation, PiersaL Estonia. 

Kiæroceras herøyense n. sp. 
Pl. 9, flg. 5. 

Di a g n o s i s .  Kiæroceras with relatively high living chamber, 
cross-section index 80. 

D e s  c r i  p t i  o n .  Holotype l 1800, specimen an incomplete liv
ing chamber 80 mm high. The dorso-ventral diameter at the base 
is 50 mm, while the lateral diameter can be estimated at 40 mm (80). 
The living chamber expands moderately in the lower part and then 
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contracts further upwards. In the up per part preserved the contrac
tion is very streng, but this may perhaps be due to distortion of 
the specimen. Convexity of the septum at the base streng, the suture 
of this septum with deep lateral lobes and a sharp ventral saddle, 
the dorsal saddle being much less marked owing to the smaller 
amount of curvature at the dorsal margin. Siphuncle situated close 
to the ventral margin of the conch, its diameters are about 9 mm 
and 6 mm. Test thick, with a sculpture of irregular growth lines of 
the same type as in Lyckholmoceras norvegiae. These bend faintly 
down towards the dorsal margin, while at the ventral they form a 
deep and well marked hyponomical sinus of the same form as in 
the genotype. 

R e m  a r k  s. The relatively streng lateral compression of the 
cross-section keeps this species apart from the other here described. 

O c c u r  r e n  c e .  In the Gastropod limestone (5 a), Herøya near 
Porsgrund. 

Stratigraphical remarks. 

Brief review of the Upper Ordovician 

of the Oslo area. 

The Oslo area is, as well known, a sunken strip of land trend
ding NN E-SSW from the Langesund fjord to Lake Mjøsa, where 
Cambro-Silurian deposits have be en preserved from erosion. It is 
bounded by regions with Archean rock ground to the E and W, 
the boundaries being partly fault-lines, and passes less distinctly 
in to the Caledonian mountain-chain to the N. The greater part of 
the area is occupied by lava-beds and plutonic rocks of Permian 
age, but the Cambro-Silurian makes out the rock ground in v�rious 
districts. The chief of these are: the Oslo-Bærum-Asker district 
at the inner part of the Oslo fjord, the Ringerike district at Lake 
Tyrifjord, the Hadeland district E of the southern part of Lake Rands
fjord and the Mjøs district at lake Mjøsa, further the Skien-Lange
sund district in the very southern part of the Oslo area. 

The U p per Ordovician of the Oslo area seems a very naturally 
delimitated series of strata with the Trinucleus shale at the base and 
the Gastropod limestone at the to p. KIÆR ( 192 1 ,  1926) pointed out 
that there is a stratigraphical break above the Middle Ordovician 
(the Chasmops beds) in the Oslo area. In the sections near Oslo 
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the Trinucleus shale ( 4 c :x) rests on the U p per C has mops limestone 
( 4 bo). At Frognøya in Ringerike KrÆR discovered a 3 m thick 
zone of limestone which here wedges in between these two forma
tions. This new zone he named the Lower Trinucleus limestone. In 
the Mjøs district, in the western part of Hadeland and in the Skien
Langesund district there are found a number of formations which 
are not easy to correlate in the sections of Oslo and Ringerike. 
They rest below the U p per Ordovician formations where such are 
present. It rnay be that the younger ones of the deposits in question 
correspond to the gap in the Oslo section below the Trinucleus shale, 
a view first expressed by RAYMOND (1916, p. 244). 

In Asker W of Oslo KrÆR (1902) was able to show a strati
graphical break between the Gastropod limestone (5 a) and the over
lying 5 b. The Gastropod limestone has been subject to considerable 
erosion before the deposition o; 5 b, fossils from 5 a are found 
secondarily in 5 b. According to KrÆR ( 1897) the fauna of 5 b has 
many species in common with 5 a, but it contains also wholly new 
types as typical pentamerids. Therefore 5 b rnust be considered as 
the basal Silurian, which view was expressed by KrÆR in one of 
his later pa pers ( 1930, p. 19). The stratigraphical break between 
5 a and 5 b is a clearly expressed boundary Ordovician-Silurian. 

In the Oslo-Asker region we have the following section of the 
Upper Ordovician, as described by BRØGGER (1887). As in the other 
parts of the Ordovician the beds consist of limestone in nodules 
with more or less of shale, there being a1so some zones with pure 
black shale. 

5 b. Calcareous sandstone. 

5 a. Upperrnost Chasmops horizon, in the Iower part shale, 
higher up impure shale and sandy limestone, 20-30 rn. Towards 
the W in Asker this zone becomes developed as a lirnestone rich 
in corals and other fossils, the Gastropod lirnestone with a zone filled 
with Palæoporella in the lower part ( KlÆR 1902). 

4 d. Isotelus lirnestone, divided in two zones of nodu1ar lime
stone ( 4 d :x and 4 d y) with an intervening zone with shale ( 4 d � ) ,  
the thickness decreasing from E to W. 

4 c'{- Upper Trinucleus shale, shale with some nodules of lime
stone and beds of sandy limestone, about 40 m. Very poor in fossils. 
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4 c �· Trinucleus limestone, nodular limestone, 10-45 m, the 
thickness increasing from Oslo in E to Asker in W. 

4 c ex. Trinucleus shale, black shale with lenses of blueish lime
stone, in the upper part dark grey shale with even beds of lime
stone, 6-7 m. 

4 bo. Upper Chasmops limestone. 

In Ringerike the lower parts of the U pper Ordovician is exposed 
in the island of Frognøya. The following review of the section here 
is based upon unpublished observations by the late professor KJÆR. 

5 a, lower part (higher beds do not occur), Palæoporella lime
stone. The calcareous alga Palæoporella cf. variabilis occurs abun
dantly in three distinct horizons, about 100 m. 

4 d. Isotelus limestone, limestone sandy in the lower part, 15m. 

Disc o n f o r m i ty .  

4 c �· Trinucleus limestone, limestone in nodules and more even 
layers interbedded with some shale, 50 m. 

4 c x. Trinucleus shale, black shale with lenses of limestone and 
layers of sandy limestone, 20 m. 

Lower Trinucleus limestone, 3 m. 

4 bo. Upper Chasmops limestone (only top exposed in the beach). 

To continue the section higher up we have to pass to Stavnes
tangen where the typical, very richly fossiliferous Gastropod lime
stone is exposed in a thickness of l 00 m ( K lÆR 1897). The beds 
consist of nodular Iimestone with more or less of shale interbedded. 

The top part of the Gastropod limestone is exposed in a thick
ness of 13 m in the island of Vestre Svartøy. The layers are here 
more sandy than in the lower parts and pass, apparently at !east, 
with even transition into the calcareous sandstone of 5 b (KJÆR 1897). 

It must be pointed out that the upper beds in the Frognøya 
section do not seem to correspond to any exposed at Stavnestangen. 
The whole thickness of the three sections gives thus only a minimum 
value for the thickness of the U p per Ordovician. 
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In the Skien-Langesund district we have the following section 
according to BRøGGER (1884). 

5 b. Calcareous sandstone. 

4 c �-5 a. Isotelus limestone and Gastropod limestone, nodular 
limestone with some shale interbedded, 120-130 m. 

4 c :x. Trinucleus shale, black shale with some lenses of black 
limestone. 

4 b (?). Encrinite limestone. 

The Isotelus limestone of this scheme corresponds for the lower 
part to the Trinucleus limestone of the Oslo section (BRøGGER 1887, 
p. 27). On the same occasion BRøGGER used the term Isotelus lime
stone in a more restricted sense for a higher zone. The term Tri
nucleus limestone has got into common use for the limestone just 
above the Trinucleus shale and ought to be retained for that. Also 
in this district there is a horizon with Palæoporella below the typical 
Gastropod limestone. 

Turning to the northern part of the Oslo area, we have the 
following section in the SE part of Hadeland according to HoLTEDAHL 

and SCHETELIG ( 192 3) and KIÆR ( 1926). 
5 b-6. Calcareous sandstone. 

5 a. Gastropod limestone, nodular limestone with shale inter
bedded sandy in the upper part. Thickness more than 50 m, per
haps 100 m. 

4 d. Isotelus limestone, even layers of impure limestone inter
bedded with shale. 

4 c :x. Trinucleus shale, black sha1e about 30 m. 

4 b 8. Upper Chasmops limestone. 
In the western part of the same district only the Gastropod 

limestone is developed in the U p per Ordovician. it rests he re on the 
Sphæronid limestone, probably a young Middle Ordovician formation 
(cf. above). In the northernmost part of the Oslo area, at Lake Mjøsa, 
we have lost all of the typical Upper Ordovician. 

The Trinucleus shale and the overlying Trinucleus limestone are 
Found in almost all parts of the Oslo area where the Upper Ordo
vician is developed at all. The two formations seem to form an 
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unbroken series of deposition. Also the Gastropod limestone can 
easily be recognized in all these districts. It is not quite so clear 
how we are to correlate the intervening beds in the different districts. 
Thus there seems to be nothing corresponding to the Upper 
Trinucleus shale outside of the Oslo - Asker district. 

The Upper Ordovician cephalopod faunas of the Oslo area. 

Lower Trinucleus limestone of Frogn øya, Ringerike. 

E phippiorthoceras frognøyense 

n. sp. 

Black Trinucleus shale. 

? Palaeonautilus 

( KJERULF). 

nakholmensis l Lituitidae? sp. sp. b, c, d. 

Trinucleus shale upper part, grey shale just below the Trinucleus 
limestone, Bjerkøya in Asker. 

"Orthoceras" spp. a, b. 
Discoceras roemeri n. sp. 

Trinucleus limestone. 

Endoceras seticornium n. sp. 
Cyclendoceras cf. norvegicurn 

n. sp. 
,� Geisonoceras foerstei n. sp. 

heintzi n. sp. 
"Ortlwceras" sp. a. 

Apsidoceras magnificum norve-
gicum n. subsp. 

Charactoceras sp. 
Discoceras roemeri n. sp. 
? Tyrioceras kjerulfi n. g. & sp. 
Lituitidae ? sp. a. 
Centrocyrtoceras? frognøyense 

n. sp. 

l Lyckholmoceras norvegiae n. sp. 

"Cycloceras" sp. 
Actinoceras aff. insulae-nigrae 

n. sp. 
M ixosiphonoceras norvegicum 

n. sp. 
Hadoceras aff. septocurvatum 

n. sp. 
Westonoceras osloense n. sp. 
Danoceras spp. a, b. 
? Diestoceras sp. b. 
Lyckholmoceras norvegiae n. sp. 

constrictum n. sp. 
Protophragmoceras tyriense var.? 
Kiæroceras frognøyense n. g. & sp. 
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Isotelus limestone of Oslo � Asker. 

Spyroceras sp. a. 
Protokionoceras isotelorum n. sp. 
Polygrammoceras sp. 

Beloitoceras heterocurvatum n. sp. 
Danoceras brøggeri n. sp. 
Diestoceras isotelorum n. sp. 

Isotelus limstone of Frognøya, Ringerike. 

Geisonoceras herøyense n. sp. 

Gastropod limestone. 

Endoceras cf. seticornium n. sp. 
cf. megastoma EICH

WALD. 

spp. a, b, c. 
Cyclendoceras norvegicum n. sp. 

dubium n. sp. 
Geisonoceras herøyense n. sp. 
Ephippiorthoceras plicatuloides 

n. sp. 
Spyroceras alternestriatum n. sp. 

perlaeve 11. sp. 
cf. clathrato-annula

tum (f. ROEMER). 
spp. b, c. 

Ringoceras praecurvum n. g. & sp 
Charactoceras cf. estonicum 11. sp. 

"Trochoceras" sp. 
Discoceras antiquissimum ( EICH

WALD). 
angulatum (SAEMANN) 
hyatti 11. sp. 
saemanni (HYATT). 

roemeri n. sp. 
tubulatum (HYATT). 

Antiplectoceras ?askerense n. sp. 
Billingsites dejormis (EICHW ALD) 

Billingsites ? sp. 
Schuchertoceras ringerikiense 

n. sp· 

l Sactoceras tyriense n. sp. 

Schuchertoceras? norvegicum 

(BARRANDE). 

Actinoceras insulae-nigrae n. sp. 
Armenoceras holtedahli n. sp. 

(& var.). 
Nybyoceras troedssoni n. sp. 

sp. 
Sactoceras hadelandicum n. sp. 
Hadoceras septocurvatum 11. g. 

& sp. 
Cyrtorizoceras cf. borni TEICHERT. 

? tenue n. sp. 
Amphicyrtoceras benedictae n. sp. 
Westonoceras? asker ense 11. sp. 
Winnipegoceras jragmentarium 

n. sp. 

Beloitoceras heterocurvatum n. sp. 
Danoceras scandinavicum n. sp. 

breve n. sp. 
Diestoceras størmeri n. sp. 

acuminatum n. sp. 
sp. a. 

Codoceras dubium n. sp. 
Protophragmoceras sphynx ( FR. 

SCHMIDT). 
tyriense n. sp. 

Kiæroceras herøyense 11. sp. 
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Th� cephalopod fauna here described consists of a total of about 
80 forms, of which, however, only 53 are well enough preserved to 
be distinctly named, of these 45 are new. There is one species from 
the Lower Trinucleus limestone, 8 in the Trinucleus shale, 2 3  in 
the Trinuleus limestone, 8 in the Isotelus limestone of Oslo - Asker 
and Ringerike, and 49 in the Gastropod limestone. 

If one should try to establish different zones by means of the 
vertical distribution of the cephalopods, one must bear in mind that 
a great deal of the forms here recorded have been found only at 
one locality, many are also known from a single specimen. The 
number of species is very great in proportion to the number of 
individuals, greater than in most other groups of fossils. Only one 
horizon can be said to have cephalopod facies, viz. the upper part 
of the Gastropod limestone in Hadeland, where actinoceroids, Armeno

ceras holtedahli, Nybyoceras troedssoni and Sactoceras hadelandicum 
occur in great numbers. The same horizon in Ringerike (Vestre 
Svartøy) has yielded the rest of the actinoceroids with exception of 
three specimens. The Gastropod limestone of Herøya has yie!ded 
many speeimens of Discoceras; and Discoceras antiquissimum seems 
to 

_
be common in this formation in all districts. In Ringerike also 

Beloitoceras heterocurvatum is rather numerous. Further the lower 
part of the Trinucleus limestone of Frongøya is rather rich in 
cephalopods with Discoceras roemeri, Lyckholmoceras norvegiae and 
Protophragmoceras tyriense as the dominating species. 

Jf we look for differences between the various formations we 
ought to direct the attention to the relatively common species, if a 
such is unknown from a part of the series, this might not be merely 
incidental. Thus Lyckholmoceras norvegiae is common in the lower 
part of the Trinuleus limestone of Frognøya but is unknown above 
that horizon. Discoceras antiquissimum and Beloitoceras lzetero
curvatum are common in the Gastropod limestone, the latter 
species has also been found in the Isotelus limestone, but are un
known below. 

On the other hand the following six species are represented by 
at !east closely related forms both in the Trinucleus limestone and 
in the Gastropod limestone: Endoceras seticornium, Cyclendoceras 

norvegicum, Discoceras roemeri, Actinoceras insulae-nigrae, Hado

ceras septocurvatum, Protoplzragmoceras tyrience. Of these the forms 
of Discoceras and Protophragmoceras can be shown to be very 
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closely related. However, both for these and the other species the 
material at hand is much too poor to determine the individual variation 
and the possible phylogenetic changes in the species. 

It seems at a ny rate justified to conclude that the whole of the 
series here considered, the upper Ordovician of the Oslo area, is 
closely connected faunally. It must be considered as an, at !east 
relatively, unbroken series of deposition. The same result was arrived 
at by STØRMER ( 1930, p. 78) in his study of the Trinucleidae. 

Comparison with cephalopod faunas of other areas. 

Sweden. 

From the Kallholn (Upper Leptæna) limestone of Dalarna we 
know at present two species common with the Gastropod limestone 
of the Oslo area, Discoceras antiquissimum and Danoceras scandi
navicum. FoERSTE ( 1929  b) also described a Billingsites and an 
Apsidoceras from this formation, the latter differs from Apsidoceras 
magnijicum norvegicum in its much more strongly depressed cross
section. 

Estonia. 

It has been known for a very long time that the Lyckholm 
formation of Estonia is an equivalent of our Gastropod limestone, 
and shows the closest relations to this in its fauna. Thus it is neither 
surprising to find a number of cephalopod species common to the 
two areas. Cephalopods from the Lyckho1m have been described 
by EICHW ALD ( 1 860), TROEDSSON ( 1926) and TEICHERT ( 1 930), and 
a few species are added here, but still the fauna is not fully known. 
Endoceras megastoma ,�, Spyroceras clathrato-annulatum?. Discoceras 
antiquissimum, D. roemeri, D. angulatum?, Charactoceras estonicum, 

Antiplectoceras ,� askerense, Billingisites deformis, Cyrtorizoceras 

borni ?, Beloitoceras heterocurvatum, Codoceras schmidti ?, Proto

phragmoceras sphynx are species common to Norway and Estonia 
in the present state of our knowledge. The Wesenberg formation 
underlying the Lyckholm is an equivalent to some lower part of our 
U p per Ordovician, but its cephalopod fauna is poor and little known 
and no relations with the Oslo area are known at present. 
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Great Britain. 

Among the cephalopods described by BLAKE ( 1882) we can note 
the form described as Orthoceras vagans which seems related to 
the form here described as "Orthoceras" sp. b. Trochoceras cornu
arietis (pl. 21, figs. 6, 6 a) is a typical Discoceras, Poterioceras in

tortum (pl. 24, fig. 4) may be a Diestoceras and Cyrtoceras sonax 

perhaps a Protophragmoceras. - When so few relations can be 
detected it is certainly due to the fact that the British Ordovician 
have no beds suitable for the occurrence and preservation of 
cephalopods. 

Bohemia. 

The Ordovician cephalopod fauna of this country is very poor, 
in a striking contrast to rich Silurian and later faunas known through 
BARRANDE's magnifkent work. We can note that Gomphoceras primum 
from D5 (pl. 89) is a Danoceras or a Diestoceras. 

Island of Anticosti. 

Here the following Ordovician formations occur (in ascending 
order): Macasty (black shale), English Head. Va ureal, Ellis Bay. Of 
these the Macasty is of Utica age, the English Head and Vaureal 
Richmond, while the Ellis Bay forms the Gamachian series at the 
top of the Ordovician (TwENHOFEL 1928). The same author in his 
correlation of the Baltic section in 1916 placed the Borckholm beside 
the Ellis Bay and the Lyckholm beside some part of the Vaureal 
(earlier called Charleton), while the English Head was assumed to 
be older than the Lyckholm but younger than the Wesenberg. The 
following more or less closely related species occur in the Upper 
Ordovician of the Oslo area and of Anticosti: 

Ephippiorthoceras plicatuloides, 5 a - E. plicatulum. E. H. 
Charactoceras sp., 4 c � - Ch. hercules. E. H., V. 
Apsidoceras magnijicum norvegicum, 4 c� -- A. m. major,E. H, 
Billingsites dejormis, Lyckholm, 5 a - B. canadensis, E. H., V. 
Schuchertoceras ringerikiense, 5 a - S. anticostiense E. H. -

E. B. 
Actinoceras insulae-nigrae, 5 a - A. anticostiense, E. H. -V. 
Armenoceras holtedahli, 5 a - A. sedgwicki, V.? 
Beloitoceras heterocurvatum. 4 d - 5 a- B. percurvatum, E. B. 

Diestoceras størmeri, 5 a - D. obesum, E. H. 
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The relations between the two areas are strong in view of the 

distance separating them, but not so surprising in consideration of 

the connections that are known to have existed between NW Europe 

and NE North America from the beginning of the Cambrian. The 

cephalopod fauna indicates a correlation in a general way of the 

whole of our Upper Ordovician with the Richmond of Anticosti, 
to which I shall recur below. On the other hand it can hardly justify 

any exact comparison of zones in the two areas. 

American-Arctic regions. 

The Cape Calhoun formation of NW Greenland (TROEDSSON 

l 926) comprises faun as ranging from Black River to Richmond. A 

great many of the cephalopods described from this formation were 
considered as of Richmond age. The relations with the Oslo area 

are not so very strong. Charactoceras baeri? from Cape Calhoun 

is similar to the Charactoceras sp. here described from the Trinucleus 

limestone. Of genera common to the two areas Apsidoceras and 

Danoceras can be mentioned. 

In southern Manitoba ( FoERSTE 1929 b) the Stony Mountain 

formation is underlain by the Red River formation. The Stony 

Mountain is undoubtedly of Richmond age and correlated with the 

Vaureal of Anticosti. From the underlying Red River formation 

FoERSTE described a rich fauna of cephalopods, of which also some 

show relations to our area, thus Cyclendoceras whiteavesi to C. 

norvegicum , Armenoceres riclzardsoni to A. holtedahli and Winni
pegoceras laticun)atum to W. fragmentaricum. Further this fauna 
contains a species referred questionally to Discoceras, which at least 

as to the sculpture is very similar to D. antiquissimum. 
In the area SW of Hudson Bay (FoERSTE and SAVAGE 1927) 

the Ordovician is represented by the Shamattawa and Nelson lime
stones, of which the former has been correlated with the Stony 
Mountain and the latter (being the lower one) with the Red River 

formation of southern Manitoba. The Shamattawa is here the formation 

more rich in cephalopods. Among these Actinoceras parksi is related 

to A. insulae-nigrae and Antiplectoceras shamattawaense is probably 
congeneric with the species here described as A.? askerense. 

The same cephalopod fauna as in the Red River formation has 

also been found in Foxe Land in the SW part of Baffin Island 

(GouLD, FOERSTE and HussEY l 928). 
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From the Bighorn formation of Wyoming A. K. MILLER has 

recently described a cephalopod fauna closely related to that of the 
Red River and Cape Calhoun formations. Also here a narrowly 

annulated Cyclendoceras similar to norvegicum and whiteavesi occurs. 

FoERSTE regards all these (Cape Calhoun, Red River, Nelson, 
Bighorn) as representing one formation and thus affording an illu

stration of an enormous epicontinental embayment with Arctic connec

tions. The cephalopod fauna is characterised by genera like Diesto

ceras, Westonoceras, Winnipegoceras which occur also in the Oslo 

area, and by the peculiar Kochoceras which is known only in 

this fauna I. 
TROEDSSON assumed a Richmond age for this fauna from NW 

Greenland. FoERSTE in 1929 was inclined to refer the Red River 

formation to the Richmond, pointing out, however, that it contained 

many species that denoted a lower place in the scale. In a recent 

pa per ( 1932) the same author has presented evidence pointing to 

a pre- Richmond (Cincinattian) age of these faunas. Thus the association 

of genera mentioned above can not be regarded as indexial for 
the Richmond. 

Questions of correlation and paleogeography. 

As we have in the above been able to show fauna! relations 
between the U p per Ordovician of the Oslo area and North American 
regions, it may be worth while to see if anything has thus been 
gained as to the correlation with American deposits. BASSLER, TWEN
HOFEL and others have correlated the Lyckholrn of the Baltic and 
our Gastropod lirnestone with the Richmond, and this seems well 
established. A next step is then to determine the place of the Jower 

part of our U p per Ordovician. The graptolite zone of Dicellograptus 

complanatus, which is found in the Trinucleus shale of Skåne has 

been used for the solution of this problem (TROEDSSON 1923). 

Graptolites closely related to or identical with the mentioned species 
occur in North America l .  in the Sylvan shale of Oklahoma, which 

is of Richmond age and 2. in the Polk Creek shale of Arkansas, 

which is of Maysville age according to ULRICH ( 1926). The re are 

thus so far two possibilities for the correlation of the Trinucleus 

t TEICHERT (1930, p. 271) has suggested that the Nothoccras impressum of 
EtcH WALD (from the Lyckholm forma ti on) might be a Kochoceras. 
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beds. - The question is of general interest and has been much 

discussed, also in connection with the controversy as to the Ordo

vician - Silurian boundary. 

TROEDSSON in 1923 correlated the Dicellograptus complanatus 

zone ( = the Trinucleus beds) with the Richmond. ULRICH then 

( 1926) correlated the same zone with the Polk Creek occurrence 

in America (Maysville). He was followed in this by TROED SSON 

( 1928), who was not, however, full y convinced as to this statement. 
In his la test pa per dealing with the subject U LRICH ( 1930, p p. 66-67) 

is inc! i ned to correlate the whole of o ur U p per Ordovician from the 
base of the Trinucleus beds with the Richmond: "The latter l like 
the Middle Richmond Sylvan shale in Oklahoma contains a species 

of Dicellograptus th:�t is referred to the British U p per H artfell 

Dicellograptus complanatus; and this is not by any means the only 
fossil that may be said to suggest that the Trinuc!eus beds are of 

early Richmond (i. e. post-Maysville) age". 

Among the fossils here described there are two forms from the 

Trinucleus limestone which point in the same direction. The one is 

the Charactoceras sp. which is closely related to the typical Richmond 

species of this genus, baeri and hercules. The second is Apsidoceras 

magnijicum norvegicum, which is so similar to the subspecies 
major from the English H ead formation of Anticosti, that it might 

perhaps better be identified with this. - As mentioned above, on 

the other hand, the general generic aspect of the cephalopod fauna 
here described, does not necessarily indicate a Richmond age. 

The fauna here described has a very strong element of genera 
which occur in Arctic regions or in North America in faunas of 
northern origin. As another element we can reckon the forms showing 
Anticosti relations, which seem to be espc:cially intimate. It might 
be thought thus, that the connection with the Arctic had taken place 

via Anticosti. Our fauna contains, however, also distinctly Arctic 
elements unknown in Anticosti (e.g. Westonoceras). There is, as might 

be expected, also an element in the fauna that must be concidered 

as indigenous of Baltic regions (Discoceras, Lyckholmoceras). Some 

types show affinities to the later Silurian fauna of Bohemia, as has 

been al ready pointed out by TEICHERT ( 1930) (Mixosiphonoceras, 

Codoceras, Protophragmoceras). The Bohemian fauna is, however, 

I i .  e. the Trinucleus beds. 
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supposed to be derived from the same source as the Baltic one, 

viz. from the east. 
HoLTEDAHL has pointed to the fact that Lower and Middle 

Ordovician faun as of Arctic-American type occur in North Scotland, 
Western Norway and Bear Island, but are unknown in other British 

and Scandinavian and in Baltic regions. This indicates the presence 

of a barrier, or a North Atlantic continent, which has prevented 
the northern faunas from entering the latter regions. - It is not 
the intention to discuss this question in full here (it may be mentioned 

that TROEDSSON (1928) has expressed a quite different view); but 
at !east as to the cephalopod fauna the conditions were quite different in 
U pper Ordovician time. 

Postscript. 

This paper was already in the press when I became aware of 
the important publication by C. TEICHERT: Der Bau der actinoceroiden 
Cephalopoden (Palæontographica 78 Abt. A, Stuttgart 1933). The many 
interesting observations and interpretations here set forth by TEICHERT 
could thus not be considered in the discussion in the first chapter 

of this paper. 

Of more special interest in connection with my own studies is 
TEICHERT's description of the siphuncle srructure of Westonoceras 
(1. c. pp. 126-27, text-figs. 9, 10, pl. 12, fig. 38). In this genus 
TEICHERT describes thickenings at the septal necks (bullettes), which 
are wholly comparable to those here described in Protophragmoceras. 
Also in Westonoceras these thickenings are direct continuations of 
the walls of the segments, swollen at the septal necks. The bullette 
of Westonoceras cf. iowense in TEICHERT's pl. 12, fig. 38 consists 
also of an inner clear layer and an outer dark one (the latter being 
immediately adjacent to the septal neck). These two layers seem 
comparable to those in the siphuncle walls and bullettes of Proto

phragmoceras. The black membrane at the inner side of the siph
uncular wall described by TEICHERT in Westonoceras (text-figs. 9 
and l O) has not been found in Protophragmoceras. TEICHERT points 

out that the siphuncle of Westonoceras shows a structure which is 

unique among the actinoceroids. I think we should also be justified 
in saying that Westonoceras is no actinoceroid at all. 
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When nothing else is stated, the orginals 
are in the Paleontological Museum in Oslo. 

Plate I. 

All flgures except fig. 7 x 0.65. Dotting indicates rock matrix. 

Fig. l a, b. Endoceras seticorniurn n. sp. (p. 8). Transverse and dorso-ventral 
cross-section. Holotype I 2028, 4 c �' Frognøya, co!!. autor. 

2. Cyclendoceras norvegicurn n. sp. (p. 10). See also pl. 9, fig. l. Dorso-
ventral cross-section. Holotype I 1046, 5 a, road-section Sørum- Hole, 
co!!. J. KrÆR. 

3 a, b. Nybyoceras troedssoni n. sp. (p. 6 1). Dorso-ventral and transverse 
cross-sections. Holotype I 2355, 5 a, at Lake Randsfjord S of Gjøvik, coll. 
auctor. 

4. Nybyoceras sp. (p. 63) Dorso-ventral cross-section. I 2346, hor., loe. and co!!. 
as prec. 

5. Actinoceras insulae-nigrae n. sp. (p. 57). Drawn from holotype I 1208, 

combined with I 2224. 5 a, Vestre Svartøy, coll. j. KrÆR. 

6. Same species, cross-section. Holotype I 1208, hor., loe., and coll. as prec. 
7. Kiæroceras cf. frognøyense (p. 98). Dorso-ventral section of siphuncle 

x 1.30. I 2146, Lyckholm formation, Piersal, Estonia, coll. J. KrÆR. 
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Plate I I. 

All figures except flgs. 8 a, b and 9 x 0.05. 

Fig. l a, b. Discoceras saemanni (HY ATT). (p. 40) a. cross-section of volutions from 

near the base of the living chamber, b. cross-section of living chamber. 

l 1130 (pl. 4, fig. 1), 5 a, Herøya, coll. TH. KJERULF. 
2. Discoceras hyatti n. sp. (p. 38). Cross-section of volutions from at the 

base of the living chamber. Holotype I 2160 (pl. 5, fig. 3 a, b), 5 a, Herøya, 

coll. j. KJÆR. 

3. Discoceras angulatum (SAE.\!ANN) (p. 37). Cross-sections of volutions 

drawn from a plaster east of the hoiotvpe, 2339 in the Mus. of Comp. 

Zool. at Cambridge, Mass. (pl. 4, fig. 4) 5 a, Herøya, coll. unknown. 

4. Discoceras antiquissimum IEJCHWALD) 1p. 33.1, see also pl. 4, figs. 2, 3. 

Cross-sections of earlier volutions. l 2000, 5 a. Stavnestangen, coll. auctor. 

5. Charactoceras estonicum n. sp. (p. 28). Cross-section of voiution. Hola

type l 2154 (pl. 7, fig. Il, Lyckholm formation, Piersal, Estonia, coll. J. KJÆR. 

The specimen is now in the Geo!. Mus. of the Univ. of Tartu. 

6 a, b. Discoceras roemeri n. sp. (p. 43). Two cross-sections of volutions. 

Holotype l 2055 (pl. 5, fig. 1). 4 c �. Frognøya, coll. auctor. 

7. Same species. Cross-section of living chamber and the volution interior 

to this. l l 906, 5 a, Furu nes, Asker, co l l. auctor. 

8 a, b, 9. Lituitidae? sp. d x 1.3 (p. 52). Drawn from two of the specimens 

Mo. 4504 a-c in the Riksmuseum in Stockholm. 4 c j3?, Venstøp N of Skien, 

coll. G. HOLM. 

10. Sactoceras hadelandicum n. sp. (p. 64). See also pl. 13, fig. 8. Diametral 

cross-section on a weathered surface. Holotype I 2349, 5 a, at Lake Rands

fjord S of Gjøvik, coll. auctor. 

I l .  Discoceras antiquissirnurn. (EJCHWALD). (p. 33) Outline of Iiving chamber 

and adorai part of phragmocone, ventral view. Sketched from a specimen 

from the Lyckholm formation of Pajak, Estonia in the Museum in Tallinn 

( Reval). 

12. Antiplectoceras? askerense n . sp. (p. 47) Cross-section of volution at base 

of living chamber. Holotype I 1933 (pl. 10, fig. 2). 5 a, Langåra, coll. auctor. 
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Plate Ill. 

Figs. 1- 12 x 0.6, flgs. 13 lfi , 6.5. 

Fig. l. Eplzippiorthoceras plicatuloides n. sp. (p. 16l. Lateral view. 1-lolotype 

l 1335, 5 a, Stavnestangen, coll. J. KrÆR. 

2. Same species. Lateral view. l 1986, 5 a, Stavnestangen, coll. auctor. 

3. "Orthoceras" sp. c. (p. 18). Lateral view with supposed ventral side on 

right. l 2255, 4 c [:l, Frognøya, coll. auctor. 

4. Ephippiorthoceras frognøyense n. sp. (p. 17). Lnteral view. 1-lolotype 

l 2109, Lower Trinucleus limestone, Frognøya, coll. auctor. 

5. Spwoceras alternestriatum n. sp. (p. 191. Holotype l 2139, 5 a, Stavnes-

tangen, coll. auctor. 

6. Same species. l 1235, 5 a, Stavnestangen, coll. j. KrÆR. 

7. Spyroceras sp. a. (p. 21). I 1106, 4 d, Brønnøya, Asker, coll. J. KrÆR. 

8. Spyroceras perlaCJ'C n. sp. (p. 20). Holotype I 17lJ8, 5 a, Herøya, coll. 

auctor. 

9. Geisonoceras focrstei n. sp. (p. 131. 

siphuncular side of left. Holotype 

K,JERULF. 

Living chamber in lateral view with 

I 0564, 4 c p?, Frognøya, coll. TH, 

10 a, b. 1-iadoceras scptocun•atum n. g. & sp. (p. 68). a. lateral view (with 

section of siphuncle below). b. ventral view, the apparent Jack of symmetry 

is due to distortion. Holotype l 2320, 5 a, Kalvsjø, Hadeland, coll. auctor. 

Il a, b. Hadoceras cf. septocurvatum (p. 69). Ventral and lateral view. I 2290 

4 c�. Frognøya, coll. auctor. 

12. Westonoceras.-o askerense n. sp. (p. 74l. Lateral view. Holotype l 1927. 

5 a, Torb jørnsøya, coll. auctor. 

Figs. 13-- !() are photographs of the test to show sculpture. 

13. Geisonoceras !zeintzi n. sp. (p. 14). Direction orad and direction of light 

upwards. Holotype I 22\7, 4 c [3, Frogn øya, coll. auctor. 

14. Protokionoceras iso!clorum n. sp. (p. 23). Holot\'pe l 2183. 4 d, Kråke

holmen, coll. W. C. BRØGGER. 

15. Polygrammoceras sp. (p. 23). l 110 4 , 4 d, Brønnøya, Asker, co li. J. KrÆR. 

16. Geisonoceras herøyense n. sp. (p. 15). Direction orad and direction of light 

upwards. Holotype I 2187. 5 a, Herøya, coll. unknown. 
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Plate IV. 

All ftgures x 0 . 6 . 
Fig. l. Discoceras sacmanni (HY ATT) (p. 40). See pl. 2, ftgs. l a, b for cross-sections 

of this specimen. I 1130, 5 a, Herøya, coll TH. KJEI<ULF. 

2. Discoceras ardiquissimum (EICHWALD) (p. 33) see also pl. 2, flg. 4, Il. I 

2146, 5 a, Sørum, Ringerike, coll. unknown. 

3. Same species. Fragment of the earlier part of a conch with very strong 

sculpture. I 1213, 5 a, Vestre Svartøy, coll. j. KrÆR. 

4. Discoceras angu!atum (SAEMANN) (p. 37). See pl. 2, flg. 3 for cross-section 

of this specimen. Holotype 2339 in the Mus. of Camp. Zool. in Cambridge, 

Mass. , the specimen ftgured by SAEMANN 1852, pl. 21, ftgs. l a, b. 5 a, Herøya, 

coll. unknown. 

5 a, b. Billingsites? sp. (p. 55). a. dor sal view, b. lateral view with dorsal 

side on Ieft. l Il 92, 5 a, Stavnestangen, co l!. j. KrÆR. 

Ga, b. Schuchertoceras ringerikiense n. sp. (p. 56). Dorsal and lateral view. 

Holotype l 1222, 5 a, Frøhaug, Ringerike, coll. stud. RASMUSSEN. 

7. Billingsites def(mnis (ErCHWALD) (p. 54). Dorsal vicw of a weathered 

specimen with part of the surface of tlle first sigmoid septum preserved 

l 1224, 5 a, Vestre Svartøy, co! l. ]. KrÆR. 
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Plate V. 

All flgures x 0.6. 

Fig l. Discoceras roemeri n. sp. (p. 43). See pl. 2, flgs. 6 a, b for cross-sections 

of this specimcn. Holotype I 2055, 4 c [:l, Frognøya, coll. auctor. 

2. Same species. Part of a vo!ution in lateral view to show sculpture. I 1189, 

4 c 13, Frognøya, coll. j. KrÆR. 

3 a, b. Discoceras lzyatti n. sp. (p. 38). See pl. 2, flg. 2 for cross-section of 

this specimen. Lateral view of conch and ventral view of living chamber. 

Holotype I 2160, 5 a, Herøya, coll. j. KrÆR. 

4 a, b. Codoceras dubium n. sp. (p. 87J. V entra! and lateral view. Holotype 

l 1871, 5 a, Stavnestangen, co!!. W. C. BRØGGER. 

5 a, b. Palaconautilus nakholmensis (KJERULF) (p. 30). Lateral view and 

ventral view silowing the distorted aperture. Holotype I 2360, speci

men flgured by KJERULF 1865 text-fig. 21 a, b. 4 c oo?, Nakholmen, coll. 

TH. KJERULF. 
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Plate V I. 

Tyrioceras kjeru!fi n. g. & sp. (p. 50) x 045. 

Living chamber in lateral view with ventral side on left. 

Holotvpe l 2372, 4 c � ?, Frogn øya, c oil. TH. KJERULF. 
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Plate V I I. 

All flgures except flg. 4 x 0.6. 

Fig. l. Charactoceras estonicum n. sp. (p. 28). See pl. 2. flg. 5 for cross-section 

of a volution of this specimen. Holotype I 2154, Lyckholm formation, 

Piersal, Estonia, coll. J. KlÆR. The specimen is now in the Geo!. Mus. of 

the Univ. of Tartu. 

2 a, b. Charactoceras sp. (p. 29). l 908, 4 c �. small island E of Furuholmen, 

Asker, coll. auctor. 

3 a, b. Amphicyrtoceras benedictae n. sp. (p. 72). a. ventral view, b. lateral 

view with ventral side on Ieft. Holotype I 1855, 5 a, Lindøya near Oslo, 

co!!. on excursion. 

4. Apsidoceras magnijicum norvegicum n. subsp. (p. 26) x 0.5. Dorso-lateral 

view. Holotype I 2200, 4 c�' Terneholmen, Asker, co!!. W. C. BRØGGER. 
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Plate VII I. 

Fig. l. "Trochoceras" sp. (p. 29) • 0.50. I 2387, 5 a, Sørum, Ringerike, coll. 

unknown. 

2. "Cycloceras" sp. (p. 54) x 0.55. I 0574, 4 c�. Frognøya, coll. j.KlÆR. 

3 a, b. Ringoceras praecurvum n. g. & sp. (p. 24) x0.9. Living chamber a. 

dorsal view, b. lateral view with ventral side on left. Holotype I 1268, 

5 a, Stavnestangen, coll. j. KlÆR. 

4 a, b. Same species x 0.9. Lower part of phragmocone, a. ventral view, b. 

lateral view with ventral side on right. I 1210, 5 a, Vestre Svartøy, coll. 

J. KlÆR. 

5. Lyckholmoceras constrictum n. sp. (p. 91) x0.55. Lateral view with ventral 

side on right. Holotype l 2068, 4 c 13, Frognøya, coll. auctor. 

6. Danoceras brøggeri n. sp. (p. 80) x 0.55. Lateral view with ventral side 

on left. Holotype I 1087, 4 dy, Søndre Skjellholmen, coll. W. C. BRØGGEI�. 

7. Spyroceras sp. c. (p. 221 x 0.9. Mo. 4497 in the Riksmuseum in Stockholm, 

5 a, Vaker, l�ingerike, coll. G. HoLM. 

8. Spyroceras sp. b (p. 22) x 0.9. I 1133, 5 a, Herøya, coll. unknown. 
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Fig. l. 
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4. 

5. 

6. 

7. 

Plate IX. 

Cyclendoceras norvegicum n. sp. (p. 10) x. 0.60. See also pl. l, fig. 2. Ventral 

view. l l 044, 5 a, road section Sørum�· Hole, Ringerike, coll. J. KlÆR. 

Cyclendoceras dubium n. sp. (p. 12) x0.60. Ventral view. Holotype I 0581, 

5 a, Konglungen, coll. J. KlÆR. 

Sactoceras tyriense n. sp. (p. 65) x 0.60. Lateral view with siphuncular side 

on left. Holotype l 1776, 4 d, Frognøya, coll. J. KJÆR. 

Kiæroceras frognøyense n. sp. (p. 97) x 0.60. See also pl. 12, figs. 2 a, b. 

Lateral view with ventral side on left. l 1326, 4 c�' Frognøya, coll. j. KlÆR. 

Kiæroceras herøyense n. sp. (p. 99) x 0.60. Li ving chamber in lateral view 

with ventral side on left. Holotype I 1800, 5 a, Herøya, coll. auctor. 

Cyrtorizoceras? tenue n. sp. (p. 70) x 0.9. Lateral view. Holotype I 1 167, 

5 a, Stavnestangen, coll. j. KJÆR. 

Armenoceras holtedahli n. sp. (p. 59) x0.75. a. polished surface with lateral 

section of siphuncle. b. ventral side. Holotype I 2385, 5 a, Vestre Svartøy, 

coll. J. KIÆR. 
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Plate X. 

All figures except figs. 7, 10, Il x 0.70. 

Fig. l. Antiplectoceras? askerense n. sp. (p. 47). Lateral view. l 1372, 5 a, Furunes, 

Asker, coll. unknown. 

2. Same species. See pl. 2, fig. 12 for cross-section of this specimen. Living 

chamber in ventral view. Holotype l 1933, 5 a, Langåra, coll. 
.. 

auctor. 

3. Mixosiphonoceras norregicum n. sp. (p. 66). V entra! view. l 2303, 4 c (3, 

Frognøya, co!!. auctor. 

4. Same species. See pl. 13, figs. 6, 7 for siphuncle of this specimen. a. 

dorsal view. b. lateral view with ventral side on left. Holotype l 20 14, 

hor. loe. and coll. as prec. 

5. Westonoceras osloense n. sp. (p. 73). a. lateral view with ventral side on 

left, b. ventral view. Holotype l 1768, 4 c [:l?, Oslo, co!!. J. OxAAL. 

6. Cyrtorizoceras cf. borni TEICHERT (p. 71). Lateral view of conch partly 

inclosed in rock matrix. l 0585, 5 a, Devik, Asker, coll. HORNEMANN. 

7. Antiplectoceras? aske rense n. sp. x 7. Part of test in ventro-lateral region 

of conch to show sculpture. Holotype l 1933, fig. 2 this plate. 

8 a, b Beloitoceras heterocurvatum n. sp. (p. 76). Lateral and ventral view of 

exogastric conch. Holotype l 1289, 5 a, Vestre Svartøy, coll. J. KlÆR. 

9. Same species. Living chamber. a. lateral view with ventral side on right, 

b. dorsal view. I 1230, 5 a, Stavnestangen, co11. j. KlÆR. 

10. Same species. x 1.4. Siphuncle of an endogastric specimen with low 

camerae (c. i. 15). Lyckholm formation, Schwarzen, Estonia, co11. FR. SCHMIDT. 

In the Museum in Tallinn (Reval). 

I l .  Same species. x 1.4. Siphuncle of an endogastric specimen with c. i. 6. 

I Il 95, 5 a, Stavnestangen, coll. j. KIÆR. 
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Plate XI. 

All figures except fig. 2 x O 65. 

Fig. l a, b. Lyckholmoceras norvegiae n. sp. (p. 89). Lateral and ventral view. 

Holotype l 2037, 4 c [3, Frognøya, coll. auctor. 

2. Same spee i es. x 6.5. Part of test to show sculpture. 2303, hor., loe. and 

coll. as prec. 

3. Diestoceras acuminatum n. sp. rp. 8ii!. Lateral view with ventral (siphuncular) 

side on left. Holotype l 2381, 5 a, Torbjørnsskjærene, Asker, coll. 

HORNEMANN. 

4. Diestoceras isotelorum n. sp. (p. 86). Lateral view with ventral side on 

left. Holotype l 2365, 4 d ;, Skjellholmen, coll. W. C. BRØGGER. 

5. Diestoceras størmeri n. sp. (p. 85). Holotype I 1257, 5 a, Stavnestangen, 

coll. J. KrÆR. 

6. Danoceras breve n. sp. (p. 81) See also pl. 13, fig. l. Yentro-lateral view of 

distorted conch. Holotype I 1379, 5 a, Vestre Svartøy, coll. J. KrÆR. 

7. Danoceras sp. a (p. 84). Lateral view with ventral side on left. I 0608, 

4 c�. Frognøya, coll. J. KrÆR. 

8 a, b. Winnipegoceras jragmentaricum n. sp. (p . 751. Ventrai and lateral view. 

Holotype I 2261, 5 a, Stavnestangen, co l!. auctor. 

9 a, b. Danoceras scandinavicum n. sp. (p. 82). Lateral and ventral view, 

east. Holotype l l 935, 5 a, Torbjørnøya, Asker, c oil. auctor. 
10. Same species. Lateral view with ventral side on right of a specimen 

with the test preserved. Kallholn (Upper Leptæna) limestone, Kallholn, 

Dalarne, Sweden, coll. v. ScHMALENSEE. In the Museum of the Geo!. 

Surv. of Sweden in Stockholm. 

Il. Protophragmoceras sp. (p. 96). Lateral view with ventral side on left. 

I 2392, Sphæronid limestone, Gjøvik, Hadeland, coll. P. THORSLUND. 

12 a, b. Centrocyrtoceras? frognøyense n. sp. (p. 531. a. lateral view, b. convex 

side. Holotype I 0543, 4 c p, Frognøya, coll. W. C. BRøGGER. 
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Plate XII. 

Fig. l a, b. Protophragmoceras tyriense n. sp. (p. 931 x 0.70. See also pl. 13, figs. 

2-4. Lateral and ventral view. Holotype l 1364, 5 a, Stavnestangen, 

coll. J. KtÆR. 

2 a, b. Kiæroceras frognøycnse n. g. & sp. lp. 971 x O.fiO. Li ving c ham ber, a. lateral 

view with ventral margin on right, b. ventral view. Hol o type l 0511, 4 c�, 

Frognøya, coll. J. KlÆR. 
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Plate XIII. 

Siices of siphuncles x 4. 

Fig. l .  Danoceras breve n. sp. (p. 81). See also pl. 11, fig. 6. Lateral section of 

siphuncle. Cyrtochoanitic structure with deflected brims, enveloped by 

bullettes. From specimen I 1297, 5 a, Vestre Svartøy, coll. KlÆR. 

2. Protophragmoceras tyriense n. sp. (p. 931. See a1so pl. 12, figs. l a, b. 

Dorso-ventral section of siphuncle from the lower part of the conch. From 

specimen I 0526, 4 c ,3, Frognøya, coll. j. KlÆR. 

3. Same species. Dorso-ventral section showing the structure of a septal neck 

and bullette. No retouch. From specimen l 0510, hor., loe. and coll. 

as prec. 

4. Same species. Lateral section through a mature part of the siphuncle with 

strongly developed bullettes. Structure of septal necks effaced by crystalline 

calcite. No retouch. From specimen I 2246, hor. and loe. as prec., coll. 

auctor. 

5. Lyckholmoceras constrictum n. sp. (p. 91). See also pl. 8, flg. 5. Dorso-ventral 

section of siphuncle and ventral wall of conch (on right). Septal necks with 

strongly deflected brims. From specimen I 2078, 4 c p, Frognøya, coll. auctor. 

6. Mixosiphonoceras norvegicum n. sp. (p. 66). See also pl. 10 figs. 3, 4 a, b. 

Transverse section of siphuncle to show the form and arrangement of the 

actiniform lamellae. Holotype l 2044 (pl. lO, flgs. 4 a, b), 4 c�. Frognøya, 

coll. auctor. 
7. Same species and individual. Dorso-ventra1 section of dorsal side of 

siphuncle showing irregular sections of the actiniform lamellae. Outside 

the siphuncle the camerae are filled with calcite. The strong slope of the 

septa due to distortion 

8. Sactoceras hadelandicum n. sp. (p. 64). See aJ.;o pl. 2, flg. 10. Diametral 

section of siphuncle. Septal necks obsolete with thin, strongly deflected 

brims. Internal part of siphuncle obstructed by Iunettes. From specimen 

l 2348, 5 a, Lake Randsfjord S of Gjøvik. 

9. Discoceras antiquissimum (ElCHWALD) (p. 33J. See also pl. 2, flgs. 4, Il; 

pl. 4, figs. 2, 3. Dorso-ventral section of siphuncle and of the dorsal wall 

of the conch beiow. Orthochoanitic structure with short septal necks and 

connecting rings. From specimen I 1310, 5 a, Stavnestangen, coll. J. KlÆR. 
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