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New collections of olenellacean trilobites have led to a redescription of old
material and a reconsideration of olenellacean systematics. Unfortunately,
many olenellaceans are rare and commonly known from fragmentary and
poorly preserved material. This condition is caused by the depositional en
vironment. It may be argued that descriptions of new species should not be
based on the poor and rare material available. However, if we wish to ad
vance our knowledge of the olenellaceans and particularly the holmiids it is
better to analyze the poor material than to wait with resignation for better
collections in the future. In this analysis the species plays an important part.
In a trilobite with a fairly complex and constant set of morphological
characters reliable species characters may be recognized even in small sam
ples. Therefore I have found it necessary to erect three new species for
forms not accommodated in previously recognized species.

Terminology

The meaning of much of the terminology used is evident from Fig. l. I
have followed Jaanusson (1956, pp. 36-37) in the use of the term 'dorsal
furrow'. The ball and socket articulation device in the dorsal furrow is
called the 'furrow process and socket'. In this device the process is on the
anterior side of the tergite and fits into a socket in the posterior margin
of the next anterior tergite. The (articulating) binge' is formed by adjoining
horizontal margins of the pleurae lying between the dorsal furrow and the
fulcrum; generally there is no well developed binge in olenellaceans. The
terminology of the occipital and glabellar lobes and furrows follows Jaanus
son 1956 and Henningsmoen 1957. Although I see no reason for excluding
the occipital ring from the glabella, a procedure that makes the terminology
and treatment of smooth trilobites unnecessarily cumbersome, this terminol'
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Fig. 1. Terminology used in the text. Figure based on Wanneria? lundgreni.

ogy is superior to others in its clarity. The terminology of the palpebro-oc
ular ridge is that of opik (1961).
Order OLENELLIDA Resser, 1938

Emended diagnosis.
Trilobites with perrostral suture and sickle-shaped
rostral plate; hypostome attachment variable; compound eyes long, generally
extending along the entire length of the palpebro-ocular ridges; median eyes
not observed; palpebro-ocular ridge generally connected with glabella; pal
pebral area commonly narrow, particularly in convex forms; glabellar fur
rows distinct. Thorax tapering, in several forms divisible into prothorax and
narrow opisthothorax; pleurae sloping distal to dorsal furrow or line, with
out long horizontal hinge. Pygidium generally small, commonly formed by
post-segmenta! telson and possibly a few segments. Enrollm�nt capacity
lacking in some forms, poorly developed in others.
-

Superfamily OLENELLACEA Vogdes, 189 3

(nom. transl. Henningsmoen 1951,

ex

Olenellidae Vogdes, 1893).

Diagnosis as for order Olenellida.

Discussion.

In the Treatise on Invertebrate Paleontology (Moore 1959)
olenellaceans were included in the order Redlichiida. With the delimita
tion presented, Redlichiida certainly has no natura! basis or foundation, and
-
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the groups included must be rearranged into separate orders. Olenellaceans
constitute one of those trilobite groups which is most easily distinguished
and morphologically most isolated. The ontogeny (morphogeny) is clearly
different from what is found in other trilobite groups. There has been some
speculation about the absence of facial sutures, resulting in the 'recognition'
of fused sutures in several olenellaceans. The anterior and posterior eye
lines may be principal arteries. There is no ontogenetic or morphologic
evidence of the earlier existence of facial sutures. On the contrary, there
seem to be remnants of the olenellacean submarginal suture in other trilo
bite groups, and a tendency to retum to marginal or submarginal sutures in
connection with the loss of eyes. Arachnomorph groups other than trilobites,
such as emeraldellids, strabopids, aglaspidids, merostomes, and arachnids,
lack facial sutures (there is nothing similar in any other arthropod group).
Where the ecdysial suture is known, it is closely comparable in position
with that of olenellids. Therefore there is firm basis for the presence of a
marginal or submarginal suture in olenellids as a primitive (or protoparian
according to Størmer

1942)

condition. If orders are to be recognized in the

Trilobita, the Olenellida in perhaps the most obvious group deserving order
status - the comparatively advanced Agnostida not excepted.
The Olenellida contains the single superfamily Olenellacea with only two
families recognized previously. I believe it is necessary to recognize families,
but the olenellaceans are clearly uniform enough to be contained within a
single superfamily.
Family HOLMIIDAE Hupe, 1953 (nom. trans[. herein,

ex

Holmiinae Hupe 1953).

Diagnosis. - Olenellacean trilobites with fairly large or large rounded frontal

glabellar lobe; metagenal point distant from genal spine; cheeks commonly
narrow and steeply sloping; pleural furrows not extending into pleural
spines; macropleurae mostly confined to larvae, if present, and to second
or third thoracic tergite; labral plate (hypostome) multidenticulate, four
spined, or with entire border, always without median denticle; enrolling
capacity at !east in some forms.
Type genus. - Holmia Matthew,

1890.

Included genera. - Holmia Matthew,
Esmeraldina Resser & Howell,

Walcott,

1910.

1938;

1890;

Elliptocephala Emmons,

Schmidtiellus Moberg,

Judomiella Lazarenko,

1962,

1906;

1884;

Wanneria

was referred to Holmiinae by

its author; I have not seen the description.
Discussion. - The family includes a number of more or less obviously re

lated olenellacean genera and is morphologically well separated from other
olenellacean groups. Hupe

(1953)

erected three subfamilies of Olenellidae

to embrace the holmiid genera, namely Elliptocephalinae, Holmiinae, and
Wanneriinae. These subfamilies were also distinguished by Poulsen in

1959
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( the

Treatise) . However, the genera and their included species are poorly

known, and the significance of the characters with supposed subfamilial
value is not understood. This may be exemplified by Poulsen's discussion

(1969)

on

Wanneria? lundgreni Moberg, in which it is proposed that some
(Wanneria) and others to Holmiinae

specimens betong to the Wanneriinae

(Holmia). The arguments are generally sound, but a restudy of the material
reveals that slight distortion in the rock and by the artist caused the 'sub
familial' differences. Therefore, I am not able to distinguish subfamilies
within the family Holmiidae.
Of Hupe's three subfamily names none has priority over the others. The
family name is formed out of Holmiinae because

Holmia is considerably
Elliptocephala or Wanneria.
Holmia and Schmidtiellus seem to be closely related but are fairly easy

hetter known than

to distinguish. These two genera form a distinct group that is confined to
northern and central Europe, as far as known. Characters thought to be
characteristic of the type species of the holmiid genera are mixed in some
other species. This may be exemplified by the holmiid
Paulsen,

1932,

Olenellus? curvicornis

which has a pitted cephalic border furrow characteristic of

Wanneria walcottana, a surface reticulum with tiny nodes in the meshes
Elliptocephala asaphoides, and short pleurae and more or less
advanced genal spines as in Esmeraldina rowei. A thorough revision is needed

exactly as in

to bring order into this group.

Genus Holmia Matthew, 1890

Emended diagnosis. - Holmiids with moderately convex cephalic border
except in front of the glabella, where it is flat or concave; glabella parallel
sided or slightly constricted at approximately S1; occipital spine or node
small or absent; thoracic pleurae short, with inclined, slender spines; thorax
lacking macrospine and obvious tagmosis; exoskeleton smooth or finely
reticulated, witbout conspicuous internal reticulation.

Included species. - Paradoxides kjerulfi Linnarsson, 1871 ( type species) ;
Holmia grandis Kiær, 1916; Holmia mobergi n.sp.; Holmia sulcata n.sp.
Discussion. - It is difficult to delimit the genus Holmia from the similar
genera Schmidtiellus, Esmeraldina, Wanneria, and Elliptocephala. However,
there is a group of species so similar to H. kjerulfi that it is difficult to
distinguish the species from each other. I suggest tbat the genus Holmia is
restricted to embrace these species, at least until we know more about hol
miid variation. The restricted group includes

H. kjerulfi, known with cer
H. cf. kjerulfi from Denmark ( Paulsen 1969; after
seeing the specimen I believe that it may belong to the type species) , Holmia
grandis Kiær, 1916, from Norway, the species (certainly more than one) de
scribed as H. kjerulfi from Poland ( Samsonowicz 1959, Pls. 1-2 pars; Pl. 1,
tainty only from Norway,
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Fig. 8 is a daguinaspidid, and the thoracic fragments are difficult to deter
mine; at least same of them belong to Schmidtiellus), and the new species

H. mobergi and H. sulcata from Sweden.
Jf delimited in this way, Holmia may at present be distinguished from
similar genera except Schmidtiellus on the cephalic margin, which is only
slightly vaulted except in front, where it is flat or concave. As discussed
under Olenellidae, the exact position of the genal spine is not regarded to
be of generic value. For this reason the Greenland species Holmia mirabilis
Paulsen, 1958, might have been included in Holmia, but the cephalic margin
is notably convex as in other Greenland species included in Wanneria. Jf H.

mirabilis is not included in Wanneria, it may be referred to Esmeraldina or
Elliptocephala.

Holmia kjerulfi (Linnarsson)
O 1871 Paradoxides Kjerulfi, Linnarsson, pp. 790--792, Pl. 16, Figs. 1-3. O 1888 Ole
nellus Kjerulfi, Holm, p. 493. O 1916 Holmia kjerulfi, Kiær, pp. 58-70, Pl. 6-8, 14,
Fig. 3. Herein a list of references to older contributions. O 1937 Holmia kjerulfi, Opik,
Figs. 38, 40. O 1942 Holmia kjerulfi, Størmer, Pl. 2, Figs. 3-7. O 1959 Holmia kjerulfi,
Samsonowicz, pp. 447, 449. O ?l%9 Holmia kjerulfi? C. Poulsen, p. 16, Pl. (without
number), Fig. 3.

Discussion.

-

The genotype is very well known from the contributions of

Holm (1888) and Kiær (1916). Kiær (1916, Fig. 10) made reconstructions
of the cephalon seen in anterior, posterior, lateral, and ventral views. The
material is preserved in a soft shale, and the reconstructions show a much
flattened trilobite, but on the whole they are quite good.
Apart from localities in Norway, the species is reported from Scania
(Nathorst 1877, Linnarsson 1877, 1882) and Lappland (cf. Holm 1888, p.

Fig. 2. Holmia kjerulfi from Tømten, Ringsaker, Norway. A. Specimen showing the
flattened border. The two most anterior furrow processes are visible on the left side as
tiny knobs. Geological Institute in Lund, LO 4455t. B. Cephalon showing the marked
topography and the flattened border with a very shallow sulcus. Mirror image. LO
4456t. Narrow scale is one cm (as in following figures).
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in Sweden, the Holy Cross Mountains in Poland

(Samsonowicz 1959),
( C. Paulsen

and with reservation from the Slagelse boring core in Denmark

1968).

The Scanian material belongs to the two new species Holmia sulcata
H. mobergi. The Lappland material was studied by Holm, who states
(1888, p. 512) that it conforms closely with Holmia kjerulfi from the type

and

locality Tømten, Ringsaker, in Norway. This material is included in the
Palaeontological Institute in Uppsala, and has not been available during
the present study. Thanks to Dr. S. Orlowski of Warsaw I have been able
to study the Polish specimens referred to

H. kjerulfi. Of Samsonowicz's
2, Figs. 4, 5, 6, 8 ( and
still others? ) probably species of Schmidtiellus. Pl. 1, Figs. 4, 7, and Pl. 2,
Fig. 3 show a Holmia which is very similar to H. kjerulfi but has split ends
of the glabellar lobes like H. grandis Kiær. The form shown by Pl. l, Figs.
5, 6, and probably Pl. 2, Figs. l, 2, is apparently close to H. mobergi. Also
there is nothing safely referable to H. kjerulfi among recently collected

(1959)

figures, Pl. l, Fig.

8

shows a nevadiid and Pl.

material. Prof. C. Paulsen of Copenhagen kindly showed me the single
Danish specimen, which is somewhat hetter preserved than seen from the
published figure
with

(Paulsen 1969,

Fig.

3).

It seems to conform in all respects

H. kjerulfi, but a safe determination is not possible.

Holmia mobergi n.sp.
O 1892 Olenellus sp., Moberg, p. 4. O 1899 Olenellus? sp.n., Moberg, pp. 338-339;

Pl. 15, Figs. 18-19. O 1899 Holmia lundgreni Moberg, p. 340; text fig. l. O 1910
Olenellus?, sp.undt., Walcott, pp. 341-342. O ?1927 Holmia mickwitzi, Schindewolf, pp.
112-120; text fig. 2 (pars?) (not text fig. 1: Schmidtiellus mickwitzi).

Fig. 3. Holmia mobergi from Brantevik, Scania, Sweden. A. Holotype, LO 4457T, a
damaged cephalon. The flattened border with a shallow sulcus is partly visible. Note
size of palpebral lobes. B. A poorly preserved extra-ocular cheek. LO 4458t.
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Fig. 4. Holmia mobergi, schematic drawing of cephalon and one thoracic tergite.

Holotype. - LO 4457 T, preserved in the Palaeontological department, the

University of Lund, Lund.
Type horizon and locality. - The type specimen was collected in 1904 by
J. C. Moberg on the shore between Brantevik and Gislovshammar, eastern

Scania, Sweden. The lithology safely indicates that the horizon is the Lower
Cambrian Norretorp Formation (zone with Schmidtiellus mickwitzi torelli &
Wanneria? lundgreni); cf. Bergstrom 1970, Lindstrom & Staude 1971.
Distribution.
The species is known with certainty only from the type
locality and horizon. If the form (or one of the forms) described by Schinde
wolf in 1927 is identical with the Scanian species, it occurs also in the up
permost part of the Lontova Beds ('Blue Clay') in Estonia.
-

Diagnosis. - Holmia species with glabella approximately parallel-sided; pre

glabellar field narrow and flat; palpebral rim comparatively low and straight.
Description. - The cephalon has a fairly straight posterior border, probably

interrupted behind the palpebral region by a metagenal node. This node is
not directly observed, but the position is inferred from the fine ridge ex
tending from the posterior part of the last glabellar lobe postero-laterally (in
Holmia kjerulfi and Wanneria? lundgreni this ridge ends in the metagenal
spine or node). The front lobe of the glabella is less vaulted than in W.?
lundgreni and also narrower, with the effect that the glabella has a fairly
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uniform width throughout its length. The preglabellar field is flat and nar
row, the width being about 1 mm in a cephalon 24 mm long (4% of the
length; in H. kjerulfi the preglabellar field is concave and ill defined; in
W.? lundgreni it is convex and about 10% of the length) . The glabellar
lobes and furrows are much like those of H. kjerulfi and W.? lundgreni.
The furrows do not cross the median line. The most anterior furrow (S3 )
makes a distinct angle, typical for Holmia, where the inner part of the pal
pebral rim merges into the glabellar front lobe. The occipital segment has
a small blunt spine and a pair of transverse furrows dose to the posterior
margin.
The palpebral lobe is narrow, only slightly raised and with comparatively
small curvature. It is divided by a furrow into anterior and posterior palpe
bro-ocular ridges which are raised to the same level. The two ridges extend
proximally beyond the palpebral lobe. The posterior ridge merges into the
glabella directly in front of the first glabellar furrow (53 ) and in this portion
it may correspond to L4. The anterior ridge is bent and is visible for some
distance before it gradually merges into the anterior part of the glabellar
frontal lobe.
Outside the palpebral lobe the cheek is fairly narrow and bounded by
a slightly convex cephalic rim. The genal spine is poorly known.
The rostral plate is markedly convex and ornamented with fine terrace
lines. Stronger terrace lines occur on the underside of the genal spine. The
hypostome is unknown.
The thorax is known mostly from isolated and fragmentary tergites. In
one instance there is a cephalon with seven more or less articulated tergites,

Fig. 5. Holmia mobergi from
Brantevik, Scania. Parts of six
articulated thoracic tergites.
LO 4459t.
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all poorly preserved. Another specimen consists of a series of six articulated
rhachial rings, with fragments of four pleurae on one side. The rhachis is
highly vaulted. Medially there is a node or small spine, which is very minute
on the most anterior tergites but increases in size backwards. The spine is
ridge-like rather than rounded, and the posterior spines appear to be fairly
massive and similar to the posterior spines in W.? lundgreni.
There is evidently a dorsal furrow process corresponding to a furrow
socket on the posterior side of the tergite in front. The furrow socket is seen
on the outer surface as the rear part of a groove (the hind part of the dorsal
furrow on each tergite). This groove is distinctly narrower than in W.? lund
greni and also oblique to the body axis, in contrast to the conditions in W.?
lundgreni and H. kjerulfi but similar to Schmidtiellus torelli.
The pleurae are poorly known. There is a fulcrum fairly close to the
dorsal furrow, dividing the only complete pleura observed in two parts in
the ratio 1:3.4. The abaxial part appears to dip about 25° from the hori
zontal line (there is always a possibility of distortion). About midways from
the dorsal furrow to the tip in the complete pleura these is a distinctive con
striction marking the beginning of the pleural spine, which is acutely pointed.
In pleurae situated anterior to the above one the spines are comparatively
shorter, but still distinctly set off by a constriction. A pleural furrow ex
tends from the dorsal furrow to the base of the pleural spine. In front, the
pleural furrow is bounded by a distinct ridge, which extends from the area
of the furrow process obliquely outwards-backwards. The surface in front
of the ridge is fairly even and may be regarded as an articulation facet.
The pygidium is unknown.
Discussion.- The species described by Schindewolf (1927) as Holmia mick
witzi - or one of the two species which according to opik (1956, p. 116)

are involved in this description - appears to show considerable similarities to
H. mobergi. If judged from Schindewolf's Fig. 2, these similarities include
the shape of the cephalon, the morphology of the glabella, the occipital
ring with transverse furrows and an axial node, the size and shape of the
palpebral rim, the width of the cephalic border including the preglabellar
area, and the shape of the pleural spines. The large palpebral lobes distin
guish the drawing from H. kjerulfi, H. grandis, and H. sulcata. Seventeen
tergites are shown, whereas H. kjerulfi has 16. Unfortunately, Schindewolf's
illustration does not allow a confident determination of the species.
The strong bend in the first glabellar furrow (S3) and the straight proxi
mal portion of the palpebro-ocular ridge is reminiscent of the Polish species
figured as Holmia kjerulfi by Samsonowicz in 1959 as Figs. 5 and 6 on
Pl. l (Pl. 2, Figs. 1 and 2 may belong to the same species). The Polish form
is very close to H. mobergi and possibly belongs to this species. However,
there may be slight differences, such as a somewhat smaller size, a wider
glabella, and a slightly shorter frontal glabellar lobe in the Polish form.
It is safer to regard the two as distinct species at present.
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Fig. 6. Holmia mobergi
from Brantevik, Scania.
A. Three pleurae with a
typical constriction at
the base of the spine.
LO 4460t. B. Single
pleura from a more
posterior position than
the pleurae in A. LO
4461t.

Holmia mobergi is probably the oldest of the Scandinavian Holmia spec
ies. Apart from the large palpebral lobes it is more or less intermediate be
tween H. kjerulfi, H. grandis, and H. sulcata and may be dose to the an
cestry of these forms. On the other hand it is also similar to species of
Schmidtiellus, and I believe that this genus is closely related to Holmia.

Holmia sulcata

n.sp.

D ?1871 Paradoxides kjerulfi Linnarsson, p. 790 pars? O 1877 Paradoxides kjerulfi?
Nathorst, pp. 267, 272. O 1877 Paradoxides kjerulfi, Linnarsson, p. 362. O ?1882
Olenellus kjerulfi, Linnarsson, p. 18, Pl. 3, Figs. 12-17. O 1888 Olenellus kjerulfi,
Holm, pp. 499-518 (pars; Pls. 14-15 illustrate Holmia kjerulfi from Tømten, Norway).

LO 4462 T, preserved in the Palaeontological Department, the
University of Lund, Lund. It is a small individual with parts of a cephalon
and six thoracic tergites preserved.

Holotype.

-
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Fig. 7. Holmia sul
cata, holotype, LO
4462T, from Andra
mm, Scania.

Type horizon and type locality. - The collector is unknown. The locality is
given as 'Andrarum'. The horizon is known as the zone with Holmia kjerulfi.
It should not be taken for granted that this zone corresponds to the zone
with the same name in Norway until the associated fauna has become re
vised.
Distribution. - The species is known from Forsemolla in Andrarum and

from 'Gislof', which probably means the Brantevik-Gislovshammar region.
Both localities are situated in eastern Scania, south Sweden.
Diagnosis.
Holmia species with narrow cephalic margin, which is flat
in front of the glabella and lacks a longitudinal shallow furrow; S3 variable;
S2 straight, nearly crossing the glabella; Sl and SO discontinuous, medially
hending backwards; palpebral lobe and area comparatively small.
-

Description.
The outline of the cephalon is very similar to that of H.
kjerulfi; for instance posterior to the most lateral part of the palpebral lobe
-

there is a metagenal node (or short spine?), lateral to which the cephalic
margin is bent anteriorly. The cephalic border is narrow, particularly an
teriorly, and has a low rounded or slightly flattened convexity except in
front of the glabella, where it is flat. There is no very shallow longitudinal
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furrow close to the margin, such as is found anterolaterally in H. kjerulfi
and H. mobergi. The glabella is less convex than in H. kjerulfi, and partic
ularly the frontal lobe is indistinctly set off from the cheeks. The first gla
bellar furrow (S3) may be straight or bent inwards-backwards. There is a
considerable variation in this character. It is not likely that the entire varia
tion depends on preservational differences, and therefore there was ap
parently individual variation. It may be a sexual dimorphism, but there are
also other possible explanations. There is no reason to suppose that different
species are involved as the specimens are very similar to each other in other
characters and all the material was collected at one locality. The second
glabellar furrow (S2) is approximately straight and may cross the glabella.
The posterior glabellar and occipital furrows (Sl and SO) bend posteriorly
in their inner courses and do not meet medially. This means that L3 forms
a straight band over the glabella, whereas L2 has a triangular or trapezoidal
shape. A very small median node has been observed dose to the posterior
margin of the occipital ring in one specimen. The slightly elevated palpebral
lobe is small and terminates opposite SO except in large specimens, where it
ends opposite the posterior part of Ll. The posterior palpebro-ocular ridge
is slightly broader than the anterior ridge. The palpebral area is compara
tively small.
The thorax is best known in the holotype. As this is a fairly small sped
men, it is likely that the pleurae are somewhat shorter than they are in spe
eimens of twice that size (cf. Kiær 1916, Figs. 8, 9). There is a wide shallow
pleural furrow, the length of which is only about one-third of the width of
the rhachis, as compared with about half the width in H. kjerulfi. The slender
pleural spines are broken close to the base, and their length is therefore un
known. The posterior two rhachial rings of the six preserved appear to have
a medial node, while this appears to be missing in front; the preservation
makes observations of these features uncertain. The posterior part of the
thorax and the pygidium is unknown.
The course of the glabellar furrows distinguishes H. sulcata
from other known species of Holmia, and this character is alluded to in the
specific name. In the low convexity and the faint delimitation of the glabella,
H. sulcata is reminiscent of H. grandis and H. mobergi. The palpebral lobe
is very similar to that of H. grandis, whereas that of H. kjerulfi is more
elevated over the palpebral area and that of H. mobergi is considerably
larger.
Discussion.

-

Genus Schmidtiellus Moberg, 1906
Emended diagnosis.
Holmiids with parallel-sided glabella and short,
rounded frontal lobe; LO and Ll markedly longer than L2 and L3; occipital
spine strong, commonly intruding Ll; thoracic pleurae exceptionally short,
with backwardly directed pleural spines; narrow prothorax followed by
-
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Fig. 8. Holmia sulcata from Forsemolla, Andrarum, Scania. A. Cephalon figured by
Linnarsson (1882, PI. 3, Fig. 14) as Holmia kjerulfi. Type collection of the Swedish
Geological Survey, Stockholm. B. Cephalon preserved in Lund, LO 4463t. Note the
absence of a shallow sulcus in the marginal rim and the shallow topography as com
pared with H. kjerulfi.

opisthothorax with six tergites, the first of which is provided with a medial
macrospine; skeleton with fine interior network, corresponding with exterior
granulation or meshwork.
Included species. - Olenellus mickwitzi Schmidt, 1888 (type species), Ole
ne/lus torelli Moberg, 1899, Holmia panowi Samsonowicz, 1959, Schmidtiel
lus reetae n.sp.
Discussion. - Olenellus mickwitzi was based on very fragmentary material

which is now completely lost. Additional material of Lower Cambrian ole
nellids from Estonia was described as Holmia mickwitzi by Schindewolf
in 1927. The hour-glass shaped glabella with a short Ll of Schindewolf's
trilobite figure (1927, Fig. 2) demonstrates that no Schmidtiellus species
was involved. The same conclusion may be drawn from the presence of a
quite small occipital spine and the absence of a strong posterior medial
spine in the thorax. Opik (1956, p. 116) expresses the opinion that two dif
ferent species, neither of which isS. mickwitzi, were mixed up in the drawing.
Similar doubts have been expressed by Paulsen (1969, pp. 15-16). Small
trilobite fragments from Estonia preserved in the collections in Lund also
indicate the presence of olenellids other than Schmidtiellus.
The Treatise view of S. mickwitzi is based largely on a poor, fragmentary
cephalon (Moore 1959, Fig. 138:1b). This fragment was supposed to include
the entire glabella and the complete palpebral lobe of the right side. Actually,
this is by no means indicated by the original figure (Schmidt 1888, Pl. l,
Fig. 4a), in which a small part of the palpebral lobe is clearly visible only
in the extreme distal corner. The frontal lobe is delimited by fractures on
both sides. It is likely that these fractures cut off the margins of the frontal
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lobe and cause the triangular shape, particularly as other figures show a
rounded lobe and the frontal lobe is also said to be rounded in the text
(Schmidt 1888, p. 15).

Schmidtiellus mickwitzi torelli

(Moberg, 1899)

D 1892 Olenellus Torelli Moberg, p. 3. D 1899 Schmidtia? Torelli, Moberg, pp. 33Q338, Pl. 15, Figs. 1-17. D 1910 Mesonacis torelli, Walcott, p. 264, Pl. 26, Figs. 5-18.

Lectotype.
The fragmentary cephalon figured by Moberg 1899, Pl. 15,
Fig. la + b (LM LO 1411 T); selected herein.
-

The subspecies is known from the upper part of the Lower
Cambrian Norretorp Formation (zone with Schmidtiellus m. torelli & Wan
neria? lundgreni) at Hardeberga, S. Sandby, east of Lund, and at Bjorkelunda
(Horshall) and Brantevik, south of Simrishamn, Scania, south Sweden.

Distribution.

-

Fig. 9. Schmidtiellus mickwitzi torelli, schematic reconstruction. Number of thoracic
segments not known with certainty.

CLASSIFICATION OF OLENELLID TRILOBITES

297

Fig. 10. Schmidt
iellus m. torelli,
a

fragmentary

cephalon from S.
Sandby,
Lund,
Scale

east

of

Scania.
to

the

right: 2 cm. LO
4464t.

Diagnosis. - Schmidtiellus forms with large palpebral lobe, reaching well

behind the level of the occipital furrow; median spine crosses level of occip
ital furrows.
Description. - In general outline, the cephalon is sirnilar to the cephala of

the two accompanying olenellid species. The first glabellar furrow is evenly
curved. The axial spine is very strong and compressed laterally. The base
crosses the border between the occipital and last glabellar segments. A thin
ridge extends from the posterolateral corner of the last glabellar lobe to the
posterior border of the cephalon; it is not known if it ends in a metagenal
spine.
The palpebral area is wide, long, and particularly distinguished by its
flatness. The palpebral lobe is inconspicuously raised above the area inside
it. The lobe is bilobed, and anteriorly the inner part is wider and more raised
than the outer part (the palpebro-ocular ridge). The palpebro-ocular ridge
is doubtfully visible in front of the palpebral lobe.
The extra-ocular cheeks are narrow. There is a fairly wide marginal rim
that is faintly convex except in front of the glabella, where it forms the
whole anterior border. This anterior border is flat and narrow, forming
about 6% of the length of the cephalon. The genal spines are slender, with
a flattened upper side.
The rostral plate is moderately convex. It is particularly narrow in front
of the hypostome, the anterior border of which Iies just below the front
border of the glabella.
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The thorax is known only from isolated tergites and fragments of tergites.
Therefore, the exact number of segments is not known. There is obviously
a tagmosis into a prothorax of uniform appearance and a tapering opistho
thorax. The boundary is marked by a long media! spine, born by what may
be regarded as the first opisthothoracic segment.
In the prothorax each tergite appears to have a small axial spine. Each
spine has a sagittally elongated base, and its posteriorly directed apex is
sharply pointed. In sagittal section the transverse furrow behind the arti
culating half-ring is gently rounded rather than abruptly defined as in Holmia
mobergi and H. kjerulfi. The articulating half-ring appears to be weakly
developed.
The pleural region is exceptionally narrow, only about half as wide as
the rhachis. There is a fulcrum fairly close to the axial furrow with the re
sult that there is a very short horizontal hinge-line. The articulation is
strengthened by a well developed furrow (axial) process, which fits into a fur
row socket in the next anterior tergite. The pleural furrow is bordered in
front by an oblique ridge extending from the furrow process to the neigh
bourhood of the base of the pleural spine. This spine is short but pointed
and sweeping backwards.

Fig.

11. Schmidtiellus m.

torelli from Bjorkelunda,

south of Simrishamn,

Scania.

A. Genal spine and part of cheek figured by Moberg in 1899 as Pl. 15, Fig. 4. LO
1414t. B. Hypostome and dorsal thoracic spine figured by Moberg in 1899 as Pl.
15, Fig. 4. LO 1427t. Horizontal thick scale one mm.
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Fig. 12. Drawing of cephalon of Schmidtiellus m. tore/li in posterior and lateral view.

In the opisthothorax the whole pleura sweeps backwards, not only the
pleural spine, and there is no articulating binge-line. There is probably fur
row process and corresponding socket, but the presence has not been
directly observed. There are apparently no medial spines. The number of
opisthothoracic segments is unknown. In the reconstruction there are

6

segments after the probable arrangement in S. mickwitzi.
The pygidium is highly vaulted. It may have an arcuate indentation in
the rear

(female?),

and at least in some specimens there is a tiny postero

lateral spine. There are two arcuate furrows on the dorsal side, indicating
the presence of two segments in addition to a post-segmenta} telson.

Fig. 13. Schmidtiellus m. torelli from Bjorkelunda, Scania. A. Pleura from the anterior
part of the thorax, figured by Moberg (1899, Pl. 15, Fig. 7). LO 1417t. B. Posterior
pleura and part of rhachial ring, figured by Moberg (1899, Pl. 15, Fig. 10). LO 1420t.
Note the typical ornament and the shape of the spine in Fig. 3 A.
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The surface ornament consists of a fine reticulum, with each polygonal
mesh measuring about 0.10-0.15 mm across. On the genal, pleural and
axial spines the meshes are elongated. No nodes have been observed in
the mesh polygons.

Fig.

14. Schmidtiellus m. torelli

from Bjorkelunda, south of Simrishamn, Scania.

A. Rhachial ring with wide articulating furrow and pointed spine. Figured by Moberg
(1899, Pl. 15, Fig. 12). LO 1422t. B. Strong dorsal thoracic spine, figured by Moberg
(1899, Pl. 15, Fig. 15). Proximal portion is bluntly keeled, although this is not well seen
from the figure. LO 1425t. C. Pleura and part of rhachial ring. Note the well devel
oped furrow process on the anterior side for the articulation between the tergites. The
ornament, visible in the original specimen, does not come out on the east used for
the photograph. LO 4465t. D. Pygidium, figured by Moberg (1899, Pl. 15, Fig. 13).
LO 1423t. Narrow scale one cm, broad scales one mm.
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Discussion. - Schmidtiellus mickwitzi (Schmidt) as described by Schmidt
from fragments is almost indistinguishable from S. torelli (Moberg). Palpe
bral Iobe, glabella, occipital spine, prothoracic and opisthothoracic pleurae,
long axial spine of first opisthothoracic segment, and pygidium are ap
parently very similar in the two species.
However, there may be some differences, although it is difficult to judge
with certainty from the poor material. It is possible that the thoracic pleurae
are somewhat shorter and the pleural spines more inclined in S. torelli than
in the Estonian form. The pleural furrows may differ in their width and
course.
The Iong dorsal spine of the thorax has a rounded cross-section in S.
tore/li but is compressed from the sides in S. mickwitzi (cf. Schmidt 1888,
p. 17; Pl. l, Figs. 22, 23). Moreover, the occipital spine may be slightly
doser to the posterior margin of the cephalon in S. mickwitzi than in S.
tore/li, but the small material of the latter indicates the presence of some
variation. Some of the pygidia are quite different, whereas others are almost
identical.
As a conclusion it may be stated that the Iimited and destroyed material
of S. mickwitzi is very similar to the Iimited material of S. torelli, but there
are small differences. S. torelli and other Scanian holmiids are fairly variable,
and it is difficult to determine whether the differences indicate separation
at the species or subspecies level or only individual variation. I suspect that
the two forms are just Iocal and probably almost contemporaneous varieties
of a single species.
Schmidtiellus panowi (Samsonowicz) differs significantly from S. torelli
in its smaller palpebral areas and in a peculiar Iongitudinal (sag.) furrow
bounded by narrow crests on either side of the glabella on LI. Additional
Polish material of Schmidtiellus(?) includes dorsal spines, which differ from
the spine of S. torelli by its dorsal side which is keeled in the former but
rounded in the latter. This material may or may not belong to S. panowi.
The differences between S. torelli and S. reetae are discussed under the
latter.

Schmidtiellus reetae n.sp.
Holotype.- Tr 2590a preserved in Tallinn.
Type horizon and locality. - The specimen was collected from the Lower
Cambrian (Cml) Ltikati Beds, Volborthella zone, at the Saviranna outcrop
about 15 km east of Tallinn.
Distribution. - The species is known only from the type locality and horizon.
Diagnosis. - A Schmidtiellus species with large palpebral Iobes, occipital
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spine confined to occipital ring, and elongated medial nodes on the rhachis
of the thorax.
Description.

-

The cephalon is markedly broad, with wide extra-ocular

cheeks and a narrow and weakly defined border. The posterior border is
approximately straight, with a distinct metagenal node. The indistinctly
bilobed palpebral lobe ends opposite SO. The palpebral lobe is distinctly
raised above the level of the palpebral area. The frontal lobe of the glabella
is similar to that of S. mickwitzi torelli in its rounded outline and low con
vexity. The glabellar lobes are similar to those of S. mickwitzi torelli except
in the course of L3, which curves much more distinctly backwards in its
outer course. Ll and LO are distinctly longer than L2 and L3. The strong
median spine is confined to the occipital ring, although reaching the an
terior margin of this ring. The entire surface is finely granular. The original
convexity of the cephalon is unknown but must have been fairly low as the
palpebral areas and lobes were undoubtedly horizontal and the main convex
ity confined to the area outside the palpebral lobes.
The hypostome appears to be quadrangular, without spines.
The rhachis is crested by a longitudinal strong node. Backwards the
pleurae grow slightly longer, and the pleural spines are more postero-laterally
directed. As the rhachis is slightly narrower backwards, the width of the
entire thorax is practically constant throughout the nine known tergites.
The posterior part of the thorax as well as the pygidium is unknown.
Discussion.

-

The material of this species was recently found in a soft and

brittle shale belonging to the Li.ikati Beds. The remains are too fragile to be

transported. Instead, Dr. Reet Mannil kindly sent a set of excellent photo-

Fig. 15. Schmidtiellus reetae from Saviranna east of Tallinn, Estonia. Fairly complete
specimen and mould. Geological Institute of Tallinn, Tr 2590a and b.
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Fig. 16. Schmidtiellus reetae from Saviranna, Estonia. A. Hypostome, Tallinn Geo
logical Institute, Tr 2597. B. Part of cephalon, Tr 2594. C. Glabella, Tr 1592. D. Part
of an extra-ocular cheek, Tr 2596. E. Genal spine, Tr 2595. Scale one cm; B and E
probably somewhat enlarged.

graphs of the trilobite, which was first believed to be Schmidtiellus mick
witzi. I am very grateful for this gift, which offers a welcome opportunity
to study reasonably well preserved material of the poorly known genus
Schmidtiellus.
The most obvious difference between S. reetae and S. m. mickwitzi is in
the shape of the thoracic medial spines. In the former species the spines
are developed as longitudinal ridges, while they are posteriorly positioned
pointed spines in the latter, according to the text and figures of Schmidt

(1888, p. 17 and Pls. 13-16). It is possible that the occipital spine intrudes
L1 in S. m. mickwitzi (Schmidt 1889, Fig. 1:1), while this is clearly not the
case in the new species. L3 appears to be comparatively strongly curved in
S. reetae.
S. reetae differs from S. m. tore/li in its shorter palpebral lobes and smaller
palpebral area. The staut occipital spine intrudes

L1

only in the latter

species. The thoracic medial spines, developed as longitudinal ridges in
the former species, are acutely pointed and posteriorly displaced in the
latter.
S. panowi (Samsonowicz) is easily distinguished from S. reetae and the
other known species by its exceptionally small palpebral area.
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Wanneria? lundgreni

(Moberg, 1892)

O 1892 Olenellus lundgreni, Moberg, p. 3. O 1899 Holmia Lundgreni, Moberg, pp.
321-329, Pl. 14, Figs. 1-14 (non p. 340, Fig. 1: Holmia mobergi n.sp.). O 1910 Holmia
lundgreni, Walcott, p. 294, Pl. 40, Figs. 4-7. O 1916 Kjerulfia? lundgreni, Kiær, pp.
56, 73, 80. O 1969 W anneria lundgreni, Poulsen, pp. 15, 20. O non 1936 Kjerulfia?
lundgreni, Raw, pp. 269-270, Pl. 20, Figs. 3a, b (possibly belonging to Fallotaspis
according to Hupe 1953, p. 127; more Iikely a larva! Kjerulfia).

Lectotype. - The cephalon figured by Moberg 1899, Pl. 14, Figs. 2a, b

(LM LO 1398 T); selected herein.
Distribution. - The species is known from the upper part of the Lower

Cambrian Norretorp Fm at Tunbyholm, Flagabro (a new find), Gladsax,
and south of Brantevik (a new find); all three localities in eastem Scania,
and from Trollskogen at Hallestad in central Scania (a new find by Mr.
Nils Erik Zetterstrom), south Sweden.
Diagnosis (new). - A large Wanneria? species with anterior glabellar lobe

of moderate size, narrow extraocular cheeks, staut genal spines, quadrident
iculate hypostome, and short pleurae. Cephalic border furrow not pitted.
Description. - A detailed description was given by Moberg (1899, pp. 321-

329) and is not repeated here. It should be noticed that the artist's inac
curacy is responsible for same of the obvious variation in Moberg's figures;
still those figures appear to be more accurate than those given by Walcott
(1910, Pl. 40, Figs. 4-7). Diagenetic deformation is another cause of variation
in the material. The hypostome figured by Moberg as Fig. 12 on Pl. 14 is
considerably shorter than those presented as Figs. 10 and 11, because the
latter lie horizontally in the sandstone, while the former stands vertically
and was compressed by the sediment.
There is a fulcrum dose to the dorsal furrow, far from the base of the
pleural spine. Thus there is a quite short articulating binge.

Fig. 17. Wanneria? lundgreni from Tunbyholm, east Scania. Stereo pair, stereo effect
slightly overemphasized. Lectotype, figured by Moberg (1899, Pl. 14, Fig. 2a and b).
LO 1398T.
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Fig. 18. Drawings of cephalon of Wanneria? lundgreni to show various aspects. A.
Anterior view. B. Posterior view. C. Lateral view. D. Dorsal view and one thoracic
tergite. E. Ventral view.

Distal to the fulcrum the pleura slopes evenly towards the side. The
dorsal furrow is deepened on the posterior side of each tergite indicating
the presence of a furrow socket, and probably there is a corresponding fur
row process on the anterior side. The furrow socket depression is compara
tively wide and appears sagittally oriented rather than oblique to the long
axis of the body (as in Holmia mobergi and Schmidtiellus mickwitzi torelli).
The body as a whole appears to be fairly similar to that of H. kjerulfi,
although it gives a more massive impression. The ornament on the rostral
plate and genal spines is coarser than in the latter species, but the rest of the
material does not allow a dose comparison.
Discussion.
Kiær (1916, pp. 56, 73) stresses that the following features of
W.? lundgreni are typical for Kjerulfia and make an assignment to Holmia
impossible; l. the straight posterior edge of the cephalon without metagenal
-

spines; 2. the broad genal spines; 3. the rudimentary spine on the occipital
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segment; 4. broad hypostome attachments (i.e. rostral plate); 5. sword
shaped and bent pleurae (although the spines differ); 6. the pygidium.
I will discuss these points in order. l. The bent appearance of the
posterior margin in H. kjerulfi is partly real but also the effect of the com
pression of an arched cephalon. Material of W.? lundgreni is not similarly
compressed. The compressional deformation also affects the angle between
the genal spine and the posterior cephalic border. In any event, these fea
tures are not considered to be of generic importance; in olenellids as in
olenids the genal spines are commonly found in an advanced position.
Finally, W.? lundgreni has a small metagenal node approximately in the
same position as in H. kjerulfi. 2. The genal spines are fairly similar to
those in H. kjerulfi, though stouter, and completely different from the broad
based spine in Kjerulfia. 3. A size difference of the occipital node does not
appear to have more than specific significance. 4. The width of the rostral
plate is probably dependent on the width of the lateral border of the dorsal
side, and in both respects W.? lundgreni is intermediate between H. kjerulfi
and Kjerulfia lata 5. The pleurae of W.? lundgreni differ in details from
those of H. kjerulfi as well as from those of Kjerulfia lata. Though I agree
with Kiær that W.? lundgreni cannot be assigned to the genus Holmia, I am
convinced that it is no doser to Kjerulfia.
Raw (1936, pp. 269-270) reports W.? lundgreni from Britain. The com
parison must be uncertain as no adult specimen was found and no small
specimens of W.? lundgreni are known from Scania. The British form is
not particularly similar to Holmia kjerulfi stages of the same size. Hupe
(1953, p. 127) suggests that the larva may belong to Fallotaspis. There
seems to be no particular justification for this guess. Instead, the wide
genal spines are reminiscent of Kjerulfia, and the specimens also show
considerable similarity with larvae associated with Kjerulfia lata in Norway
(Kiær 1916, Pl. 19, Fig. l) and Kjerulfia cf. lata in Poland (Dr. Orlowski's
unpublished material from the Holy Cross mountains).

Fig. 19. Wanneria? lundgreni from Tunbyholm, east Scania. A. Lectotype in posterior
view, LO

1398T. B and C. Middle and right side of posterior thoracic tergite in

dorsal and lateral view. Figured previously by Moberg (1899, Pl. 14, Fig. 13a and b).

LO 1409t.
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Poulsen (1969, pp. 15, 20) regards Moberg's figured material to belong
to at least two different species. One of these (Moberg 1899, Pl. 14, Figs.
1, 2a-b, 6, 14) is thought to have the metagenal angle far from the occipital
ring, whereas another supposed species (Pl. 14, Fig. 4) has the metagenal
angle doser to the occipital ring. On behalf of this character, the former
species is regarded as belonging to Wanneria (W. lundgreni), whereas the
other is thought to be a Holmia species. I have studied the type material
and cannot agree on this point. The material is very homogeneous (except
for deformational features noted above) and no doubt belongs to a single
species. The metagenal angle or node is just behind the most lateral part of
the palpebral rim where it can be clearly seen (e.g. in the specimens figured
by Moberg as Pl. 14, Figs. 2 and 4). The obvious morphologic variation re
flected by Moberg's figures is a product of the artist's creation, e.g. in Pl.
14, Fig. 4, where the palpebral area is much too narrow. Still, Poulsen is
correct that the metagenal angle is relatively elose to the genal spine in O.
lundgreni. However, this seems to be correlated with the facts that the
cephalon as a whole is comparatively narrow and the genal spines com
paratively strong, and there is not much similarity with the type species of
Wanneria (W. walcottana) either in the general outline or in the position
of the genal angles relative to the palpebral lobes. Furthermore, the four
spined labrum is different from the multi-spined labrum of W. walcottana.
The latter species is also characterized by a pitted border furrow, not found
in either W.? lundgreni, Holmia kjerulfi, or Kjerulfia lata. On the other
hand there is a distinct difference in pleural morphology between W.?
lundgreni and H. kjerulfi. In the latter there is a clearly elevated crest of
the pleural lobe, and there is no fulcrum or articulating hinge, while in
W.? lundgreni the crest is depressed to form a fulcrum with a very short hori
zontal articulating hinge on the adaxial side. Also the wide margin is dis
tinctly vaulted in front of the glabella in W.? lundgreni, whereas in H.
kjerulfi the anterior margin is flat or concave in front of the glabella.
In his discussion of generic characteristics in olenellids, Poulsen (1932,
pp. 35-36) distinguishes between genera in which the glabella extends to
the frontal furrow and those in which it does not. In his scheme Ellipto
cephala was widely separated from Wanneria and Holmia. However, a pre
glabellar field is always present in early ontogenetic stages. For instance, it
is well known from paradoxidids that the reduction of this field during
growth of the individual may be quite variable from one species to another,
even when closely related. As the pre-glabellar field in the !argest known
specimens of Elliptocephala asaphoides (Emmons) is quite narrow it con
sequently cannot be used to distinguish the genus from others.
Actually, Elliptocephala asaphoides agrees in several respects with W.?
lundgreni more closely than does Wanneria walcottana. The similarities be
tween the two former as compared with the latter include large palpebral
lobes, steeply inclined extra-ocular cheeks, absence of pits in the border
furrow, fairly short pleural spines instead of long falcate ones, and a poste-
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20.
W anneria?
lundgreni collected on

Fig.
the

shore

south

Brantevik
1973.

in

Ten

thoracic

of

April,

articulated

tergites,

the

last three of which are
preserved only on the
right side. It is possible
that the most anterior
tergite
first

belongs

thoracic

Although
served,

to

poorly
the

the

segment.
pre

specimen

gives a general idea of
the

thoracic

morpho

logy. LO 4578t.

rior series of very strong medial spines. The pygidium of W. walcottana may
have a median cleft, but this is possibly caused by compression. The hypo
stome is thought to be multidentate in both E. asaphoides and W. walcottana
as compared with the paucidentate hypostome of W.? lundgreni; the signif
icance of this difference is not well understood. However, it is obvious that
there is some variation in this character within the Olenellinae, indicating
that the denticulation alone is not a reliable character for systematic place
ment. E. asaphoides has some thoracic tagmosis into prothorax with
ments and opisthothorax with

5.

W. walcottana has

17

13

seg

thoracic segments

without obvious tagmosis. The condition in W.? lundgreni is not known, but
the strong posterior medial spines may possibly indicate the presence of
some degree of tagmosis. I do not see any important character in which W.?
lundgreni is strikingly more similar to W. walcottana than to E. asaphoides.
The type species of the Pacific(?) genus Esmeraldina Resser & Howell,

1938,

Holmia rowei Walcott (Walcott

1910,

Pl.

29,

partly?), is not well

known to me. As far as can be seen it is morphologically similar to Holmia
and Wanneria, although it may well be distinct generically. The convexity
is said to be strong (Walcott

1910,

p.

292)

as is the case in W.? lundgreni,

whereas the specific kind of thoracic articulation in Holmia kjerulfi is con
nected with a rather low convexity. Unfortunately, Walcott's figures of Hol
mia rowei (Pl.

29)

indicate that at least two species are involved. Because

of insufficient knowledge I prefer to leave Esmeraldina out of the discussion
for the moment.
Ultimately, Paulsen

(1932, 1958)

described a series of olenellids from

Greenland which show several characters intermediate between those of
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Wanneria walcottana and W.? lundgreni. The Greenland forms are induded
in the genus Wanneria except for Olenellus? curvicornis and Holmia mira
bilis, which are erroneously referred to as Olenellus and Holmia. Unfor
tunately only the cephala are known, and, therefore, a comparison with W.
walcottana must be based on relatively few observations. The pitted marginal
furrow in some species is among the most obvious Wanneria-Iike features.
Poulsen's reference of the Greenland species to Wanneria seems to be the
best that could be done with the present state of knowledge. W.? lundgreni
is morphologically quite dose to several of the Greenland species induded
in Wanneria, although it is much larger than any of them. Therefore, it
seems wise to follow Poulsen's example

(1969)

and refer W.? lundgreni to

Wanneria, although I do it with some reservation.

Family DAGUINASPIDIDAE Hupe, 1953.
Emended diagnosis.

-

Olenellacean trilobites with anterior glabellar lobe

small or of moderate size, or exceptionally large; metagenal points variable
in position; genal spines commonly broad-based and may not be set off
from cheek, exceptionally missing; pleural furrows generally not extending
into pleural spines; third thoracic tergite may be macropleural; hypostomal
margin entire as far as known; not enrolling, or enrollment incomplete or
complete sphaeroidal.
Type genus.- Daguinaspis Hupe,
Included subfamilies and genera.

1953.
-

Daguinaspidinae Hupe,

1953), with
Hupe, 1953, and

family Daguinaspidae Hupe,
subgenera), Choubertella
Chemysheva,

1967

1953

Daguinaspis Hupe,

(erected as

1953

possibly Wolynaspis Kiryanov &

(not seen); Fallotaspidinae Hupe,

1953,

with Fallotaspis

Hupe, 1953, Fallotaspidella Repina, 1961, Bradyfallotaspis Fritz,
Parafallotaspis Fritz,
diinae Hupe,

1953,

1951;

1972,

and possibly Andalusiana Sdzuy, 1961; Neva

with Nevadia Walcott, 1910, Nevadella Raw,

Judomia Lermontova,

1953,

1972,

(with

Neltneriinae Hupe,

and possibly Kjerulfia Kiær,

1917;

1953,

1936,

and

with Neltneria Hupe,

Callaviinae Paulsen, 1959, with

Callavia Matthew, 1897, and possibly the two genera Bondonella Hupe,

1953,

and Holmiella Fritz,

Discussion.

-

1972.

Daguinaspididae as here defined is a morphologically variable

group. However, I belieye that the members are phylogenetically fairly
dose to each other. Fallotaspidinae may have given rise to the Daguinas
pidinae, which differs mainly in the absence of genal spines, and to the
Nevadiinae, which is very dose to the former subfamily. Although probably
more distant, the Neltneriinae may also be brought back to the fallotaspidine
plan. Callavia may have a more isolated position. Although superficially
very different from Holmiella, the isolation of the palpebro-ocular ridge
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from the glabella and the type of reticulate ornament may indicate that the
two genera are related. Bondonella may or may not be related.
Holmiidae as well as Olenellidae may be derived from the Daguinaspidi
dae, and some holmiid and olenellid characters are developed within the
family, although scattered in various subgroups. The frontal glabellar lobe
is small or medium-sized. If medium-sized, it tapers forwards instead of
being rounded, as in holmiids and olenellids. The metagenal points vary in
position between the olenellid distal to the holmiid proximal conditions.
The genal spine may be broad-based as in Kjerulfia and Neltneria, and, if so,
differs from the narrow genal spine of holmiids and olenellids. In same
members the hypostome is separated from the rostral plate, whereas it is
fused in holmiids. Every daguinaspidid differs from the holmiids and ole
nellids in at least one of these characters.

Subfamily FALLOTASPIDINAE Hupe, 1953.

Genus Fallotaspis Hupe, 1953

'Fallotaspis' ljungneri Kautsky, 1945
O 1945 Holmia ljungneri Kautsky, pp. 150-160; Pl. 12; Pl. 13, Figs. 1-7.
Discussion.

-

The palpebral lobe is long and Iies doser to the glabella than

in any holmiid. The marked dorsal

(axial)

furrow of Holmia kjerulfi and

other holmiids is absent, and there is a comparatively even slope from the
rhachis into the pleural area, in the cephalon as well as in the thorax. The
poorly defined glabellar lobes L2 and L3 lack the characteristic curvature
found in Holmia and same other holmiids. Finally, the frontal lobe of the
glabella is too small and tapering to fit a holmiid cephalon. These characters
show that Holmia ljungneri is not a holmiid. The comparatively proximal
position of the metagenal node and the absence of a pleural furrow in the
pleural spines, indicate that this species does not belong to the Olenellidae.
No nevadiid genus known to me shows exactly the characteristics known
from H. ljungneri. However, Fallotaspis appears to be close in the position
of the metagenal points, the shape and position of the palpebral lobes, and
the shape of the genal spines

(cf.

Hupe

1953,

Figs.

19-24).

The glabella

has the same general shape, but the furrows tend to be more inclined and
the lobes more differentiated in species of Fallotaspis from Morocco. The
dorsal furrow is fairly poorly developed, particularly in the cephalon; the
pleurae are quite short, with a wide pleural furrow. Since the above charac
ters are also known from H. ljungneri this species is referred tentatively to
as Fallotaspis. Although the species would probably be hetter accommodated
in a new genus, the material is too poor to allow the erection of a new genus
based on it.
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Fig. 21. 'Fallotaspis' ljungneri from Aistjakk, Lappland, Sweden, in posterior view to
show the amount of vaulting and the absence of a dorsal furrow. Specimen figured by
Kautsky (1945, Pl. 12, Figs. l and 4). RM (Naturhistoriska Riksmuseet, Stockholm)
Ar. 9049.

Subfamily NELTNERIINAE Hupe, 1953.

This subfamily was erected by Hupe to indude the single
genus Neltneria with two known species. The glabeila is fairly large but
with low convexity and poorly defined margins, particularly next to the
narrow palpebral area. The metagenal ridge is short and the metagenal
node (if present) is, therefore, not dose to the genal spine. The genal spine
is characteristically broad and forms an extension of the wide cephalic
margin. The pleurae are long and falcate, and the body outline is oval.
With the exception of the details of the glabella and the narrowness of the
palpebral areas, this description also fits Kjerulfia well, Kjerulfia is therefore
provisionally referred to the subfamily. The Neltneriidae is possibly dose
to the Callaviinae, in which the metagenal ridge extends further distally.
With regard to the course of the metagenal ridge, Kjerulfia is actually inter
mediate between Neltneria and Callavia.
Discussion.

-

Kjerulfia lata Kiær, 1916.
O 1873 Paradoxides Kjerul/i, Kjerulf, p. 83, Figs. l, 4. O 1879 Paradoxides (Olenellus)
Kjerulfi, Brøgger, treated as large individuals of Holmia kjerulfi. O 1888 Olenellus
Kjerulji, Holm, parts of the description and Pl. 15, Figs. 17-20. D 1916 Kjerulfia lata
Kiær, pp. 73-81, Pl. 9-13, 14, Figs. 1-2. StØrmer, 1942, Pl. 2, Fig. l. D 1959 Kjerulfia
lata, Poulsen in Moore, Fig. 137: la, b.
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Fig. 22. Olenellus cari
natus from Green1and.
Posterior view to show
the convexity and the
absence of a true dorsa1
furrow. Figured by C.
Pou1sen (1958, Pl. 2,
Fig. 4). Preserved in
Mineralogisk Museum,
KØbenhavn, orig. nr.
10685.

Discussion. - Kiær's description and pictures reveal considerable variation
within the material available from the type locality. In some specimens the
palpebral lobe ends opposite L1 or SO, whereas the end is opposite to the oc
cipital ring (LO) in others. It is quite possible that the material includes
more than one species. However, the variation may also be intra-specific,
and Kiær (1916, p. 79) suggested sexual dimorphism as the cause. Further
study is needed to solve this problem.
Regardless of whether the long-eyed or short-eyed form is considered, in
the reconstruction of Kiær (1916, Fig. 12; reproduced in Moore 1959, Fig.
137:1a) the frontal glabellar lobe (LA) is proportionally too lang, and the
hypostome may be too short (Kiær 1916, Fig. 13, Moore 1959, Fig. 137:1b).
If the reconstructed dorsal and ventral sides are matched with each other,
the hypostome is confined to the space just beneath the frontal glabellar
lobe, which is far in front of the position in all other trilobites I have stud
ied, and it is not likely to be correct.

Family OLENELLIDAE Vogdes, 1893. (=OLENELLOIDINAE
BICERATOPSINAE Pack & Gayle, 1971.)

Hupe,

1953;

=

Olenellacean trilobites with fairly large frontal glabel
lar lobe; palpebral area narrow; metagenal points distally positioned; pleu.ral
furrows generally extending through pleural spines; third thoracic tergite may
be macropleural; hypostome commonly multidenticulate. Not enrolling.

Emended diagnosis. -

Type genus. - Olenellus

Billings, 1861.

Billings, 1861 ( Mesonacis Walcott, 1885;
Walcott, 1910; Fremontia Raw, 1939; Sinskia Suvorova, 1960),
?Olenelloides Peach, 1894, Peachella Walcott, 1910, Fremontella Harring
ton, 1956, Bristolia Harrington, 1956, Laudonia Harrington, 1956, Bicera
tops Pack & Gayle, 1971.

Included genera. - Olenellus
Paedumias

=
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The Olenellidae is strictly delimited and quite a uniform group.
Classification within the family is difficult because the morphologic variation
exhibits no distinguishable gaps.
A forward displacement of the genal spines, sometimes connected with a
similar displacement of the palpebral lobes and still other structures, is fairly
common feature in trilobites. It is well known from a number of families
such as the Ellipsocephalidae, Olenidae, Elviniidae, Telephinidae, Damesel
lidae, Remopleurididae, and still others. The forward displacement is also
found in the olenellacean Fallotaspis and is more pronounced in Holmiella
and species of Wanneria. Therefore, the forward displacement is a common
ly occurring trend, and it is obvious that the presence of this character need
not indicate that two species are closely connected. To my mind, the char
acter as such is also very poorly suited to form the basis for the erection of
new genera. The value of Fremontia, Fremontella, Bristolia, and Laudonia
is therefore highly questionable. Olenelloides is apparently based on a larval
specimen, and the genus cannot be considered seriously until more is known
of it.
Olenellus has been discussed most recently by Fritz (1972), who regards
Fremontia as a synonym of Olenellus, while Fremontella and Bristolia are
_
!itated to be 'the closest genera to Olenellus'. Furthermore, Fritz follows
Raw, Raymond, Price, and Campbell in regarding the type species of Ole
nellus and Paedumias as conspecific, and Paedumias is therefore suppressed
(Fritz 1972, p. 11).
Discussion.

-
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