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D
u ring my study of Norwegian Trinucleids, a num ber of micro

scopic sections were made. In some cases, the sections gave good 
conditions for examining the shell structures. The shell structure was 
described in details in one species, Tretaspis seticornis (His) , 
( Størmer 1930, p. 96) . The specimens were preserved under favour
able conditions. 

With the hope of finding further details of the shell structure 
in trilobites, several slides have been made of different trilobites from 
different horizons and localities. 

Masses of trilobite fragments are not very frequent in the Ordo
vician layers. Usually one or two specimens only, are present in one 
section. 

Sections have provisionally been made of: Asaplws expansus 
(Linn.) and /llænus dalmanni Volb. from the Expansus shale ne ar 
Oslo; Ogygiocaris dilatata Briinn. from the Ogia shale near Oslo, 
Remopleurides sp. and Trinucleus sp. from the Ampyx limestone at 
Ringerike; Trinucleids from the upper Chasmops limestone, lower 
Trinucleus limestone, Trinucleus shale and upper Trinucleus lime
stone at Ringerike; from Trinucleus Iimestone and upper Chasmops 
zone near Oslo. The lower Trinucleus limestone from Ringerike also 
contains large numbers of Ampyx sp. 

Together with the Norwegian species, some Baltic ones of 
Asaphus have been examined in sections. 

Of the material mentioned, only a few species show details of 
the original shell structure. In Tretaspis seticornis (His) from the 
upper Trinucleus limestone, Ringerike, we find an outer dark layer, 
the "pigment" layer, two pellucid layers, the "principle" and "inner" 
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layer. The layers are pierced by very minute tubulae running per
pendicularly to the surface. Distinct laminae are visible in some 
cases. In addition to the fine tubulae mentioned, bigger canals are 
present in certain definite parts of the shell. These are only found 
in a section of Trinucleus bronni (Boeck) (p. 1 01) . 

During the study of these structures some forms were discovered 
which could not be regarded as a part of the regular shell structures. 
Some club-shaped cavities in the outer part of the shell must be re
garded as being traces of foreign organisms. These structures will 
be described in this paper. 

O c c u r r e n c e. The structures have been found in shell sec
tions from lower Trinucleus limestone, Ringerike and upper Chas
mops zone, Lindø near Oslo. 

The lower Trinucleus limestone was discovered and mentioned 
by Kiær ( 1922) . He found a very fossiliferous limestone lens. The 
fine-grained, light limestone contains numerous specimens of Tretaspis 
kiæri Størmer, and Ampyx sp. 

Of these species a considerable number of shell sections have 
been examined, but ouly some few contain the above mentioned club
shaped cavities. The structures were found in both species, but 
especially in Ampyx sp. 

The structures have also been found in the shell of one enrolled 
specimen of Tretaspis latilimbus (Linrs.) from the upper Chasmops 
zone on Lindø near Oslo. 

Some other specimens from the same locality showed no trace. 

D e s c r i p t i  o n o f t h e s t r u c t u r e  s. The trilobite shells 
of the lower Trinucleus limestone are well-preserved. The "pigment" 
layer is indicated by its darker colour. 

The position of this layer shows which is the upper side of the 
shell (Pl. l fig.l) . 

In the darker layer structures are not easy to trace. It is poss
ible to recognise some fine canals running surfacewards at an angle 
of 45-90°. The fine canals are not identical with the tubulae known 
from the normal shell structures, as they are always perpendicular 
to the surface and do not communicate with internal cavities. The 
diameter of the canals is 2 fl· Only on some few occasions has it 
been possible to observe that the canals open on the surface. Text 
figs. 1---4 give an idea of the structures. 
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The fine canals always enlarge their diameter in the deepcr 
layers of the shell. The light, pellucid "principle" layer clearly shows 
the structures. 

The section pl. l ,  fig. l is rather thick, and by means of the 
micrometric screw or a binocular tubus, the different cavities appear 
very distinct at different depths behind each other through the thick
ness of the slide. The shapes are not due to fissures in the section. 

Pl. l fig. 1-3 and textfigs. 1-3 show the structures from lower 
Trinucleus limestone. The shapes of the cavities are particularly 
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Figs. 1-4. 210 x. Cross sections throught the shell of: 
l. Ampyx? 2. Ampyx sp 3. Tretaspis kiæri, Størmer, and 4. Tretaspis latilimbus 
(Linrs. ). l. from undeterminable part of the shell, 2. probably from cephalon, 
3. from glabella, 4. from the lower part of the posterior band of pygidium. 1-3 

from lower Trinucleus limestone, Frognø Ringerike; 4 from upper Chasmops zone, 
Lindø near Oslo. The sections, no. T. I. 2, T. I. 17, T. I. 16, T. Il. 28, belong to the 

Pal. Mus. Oslo. Drawings by the Author. 

uniform. The length does not vary greatly and it being about l 00 fl· 
The greatest wiclth of the cavities is about 20--30 fl and is found 

near the bottom. The walls of the various sacs are of different 
shape. Several outgrowths are noticeable as drawn on textfigs. 1-3. 
On these figures the sacs give a slight impression of being segmen

tated. This is however not distinct in the other specimens, and is 

perhaps of little morphological value. On textfig. l the sac seems 
to branch off into several canals towards the surface. Usually only 
one canal is noticeable together with the internal club-shaped cavity. 
On textfig. 3 and pl. l ,  fig. 3 the surface of the shell is baclly pre
served. 

The structures were also found in a specimen from the upp2r 
Chasmops zone (5 a) . In an enrolled specimen of Tretaspis lati-



536 LEIF STØRMER 

limbus (Linrs.) the shell exhibits a number of similar cavities. Pl. l 
fig. 4, and textfig. 4 show same of the sacs. Each cavity has its 
greatest width near the bottom, and narrows towards the surface 
where it probably apens. The walls of sacs are smoother than in 
the Trinucleus limestone specimens. This might perhaps be due to 
different species. The size is nearly the same as in the latter form 
or slightly larger. 

L o c a l i s a t i o n o n t h e s h e l l. The cavities or sacs have 
always been found on one side of the shell. Usually it is possible 
to decide which is the outer side, and in these cases the sacs are 
always found to occur on the outer side of the shell. If the organisms 
had attacked empty shells they would probably have pierced from 
both sides. It is difficult to assume any considerable difference in 
the composition of the outer and the inner part of the shell. It is 
most likely that the piercing organisms lived in the trilobites, or 
in those which have just died. 

As above mentioned the sacs occur only in a few trilobite sped
mens. It has been impossible to determine any exact localisation 
applicable to distinct parts of the shell. The configurations have 
been found in cephalon, thorax and pygidium more or less abun
dantly. In the enrolled specimen of Tretaspis latilimbus (Linrs.) 
the sacs are present in all the parts mentioned. The cavities on text

fig. 4 were found on the posterior band of the pygidium, and the 
posterior band is, in the enrolled position, quite hidden by the fringe 
of the cephalon. The band Iies dose to the lower lamella of fringe, 
and the surface is not exposed. This could perhaps indicate that the 
piercing organisms were present befare the trilobite died. 

E x p l a n a t i o n o f t h e s t r u c t u r e s. The particular shape 
of the cavities makes it impossible that the structures are of inorganic 
origin. 

They do not belong to the normal trilobite structure. They have 
a very casual occurrence and it is very hard to assume any trilobite 
organs in the dead chitin shell without any communication to the 
lower side of the shell. 

We are given cause to assume that the structures are due to 
foreign organisms. The very min ute canals hai dl y represent parts 
of metazoæ. Portlock ( 1845) has described a species of Entobia 
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which occurs on the surface of trilobite shells. Sections are not 
mentioned. The form, which probably belongs to the worms ( Zittel 
1876 p. 568), is much larger than the present structure and does not 
seem to be allied. 

Reiss l 920 describes piercing anelids in Ostrea shells. They 
show the club-shaped structure, but are far too big to be paralellized. 

Boring sponges would probably have left spiculæ in the cavities. 
Probably the structures must be explained as belonging to the 

Thallophyta. 
Pi a (l 927 p. 131) mentions piercing algæ and fungi. All the 

species referred to differ from the present structures. They all 
chiefly consist of canals of uniform thickness. In some species as 
Pernosporites ra mos us Loomis ( 1 900) , we find enlargements of the 
branches. 

Duncan (1876 pl. XVI, figs. 12-13) figures spore-sacs of an 
algæ boring in the coral Calceola sandalina. These tubes show a 
slight extension towards the bottom, but otherwise little resemblance 
to the present form is noticeable. 

· 

Bornet and Flahault ( 1889) have described a num ber of pier
cing algæ, one of which Gomontia (pl. VII) has clavate sporangiæ 
partly resembling the structures in question. The chief part of the 
al ga, meanwhile, consists of a network of can als (al gal threads) 
whish is not the case of the structurcs of the trilobite shell. In the 
"pigment" layer it is not possible to exclude the presence of a number 
of tubulæ but fine, branching canals paralell to the surface are not 
observed. 

Regarding the piercing organisms in trilobite shells as algæ, 
it is not unlikely that they were present in the Iiving trilobites. 

Oltmann (l 923) mentions the researches of Chodat ( 1898) 
of Foreliella perforans occuring in living Anodonta sp. 

It has not been possible to give any satisfactionary explanation of 
the nature of the described boring organisms of the trilobite shells 
and on that account no specific name will be suggested. Some new 
material will perhaps clear up their systematic position. 

Finally I take this opportunity of expressing my thanks to 
Prof. Johan Kiær who kindly allowed me to use the excellent material 
collected by him at Ringerike. I am also indebted to Curator 
Ove Arbo Høeg who has advised me in the litterature and looked 
over the paper. 
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Explanation of Plate. 

No retouche. Aut. phot. 

Fig. 1. 

100 x. Cross section of a fragment of the shell of Ampyx? The 

cavities visible in the outer portion of the shell. Lower Trinucleus lime

stone, Frogno, Ringerike. Kiær colt. Pal. Mus. Oslo, nr. T. l. 2. 

Fig. 2. 

175 x. Cross section of the shell of Ampyx sp. The cavities visible 

in the outer portion of the shell. The direction of the sacs varies. Lower 

Trinucleus limestone, Frogno, Ringerike. Kiær coll. Pal. Mus. Oslo, 

nr. T. l. 17. 

Fig. 3. 

175 x. Cross section of the glabellar shell of Tretaspis kiæri 
Størmer. A single sac opening on the outer surface. Lower Trinucleus 

limestone, Frogno, Ringerike. Kiær coll. Pal. Mus. Oslo, nr. T. I. 16. 

Fig. 4. 

540 x. Cross section of the fifth thoracic segment of Tretaspis 
latilimbus (Linrs.). A shingle sac opening on the upper surface of the 

shell. Upper Chasmops zone S. Lango, Oslo. Pal. Mus. Oslo, nr. T. IL 28. 
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