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GENERAL PART

INTRODUCTION

The present paper is a study of the Upper Ordovician (Ashgillian) trilobites from the
Holy Cross Mountains (Goéry Swietokrzyskie) in Poland, including a comparison with related
forms from Scandinavia and Bohemia. The beds investigated are above the zone of Pleuro-
graptus linearis and are developed as shelly facies in the Holy Cross Mountains, where they
include the following zones: 1) zone of Eodindymene pulchra, 2) zone of Staurocephalus clavi-
frons, 3) zone of Dalmanitina olini, 4) zone of Dalmanitina mucronata. The latter two zones
are called the Dalmanitina beds (cf. Jaanusson, 1944).

The majority of the species described is from Poland, but conspecific specimens from
Scandinavia, Bohemia and sometimes also Great Britain are taken into account. Some Scandi-
navian and Bohemian trilobites not occurring in Poland are also described, as they are relevant
to a discussion of the phylogeny of the Polish forms.

A description of the localities and the more detailed stratigraphy of the Holy Cross
Mountains is given, whilst the investigations of the Czech and Scandinavian authors on the
Bohemian and Scandinavian beds are accepted for comparison and correlation purposes.

The Upper Ordovician series in the Holy Cross Mountains were discovered by the late
J. Czarnock (19284, 19285, 1929, 1939). A part of the material collected by him in the Holy
Cross Mountains from Wolka and Brzezinki, as well as all the collections from Zalesie and
Stawy in the Bardo syncline, were destroyed during the war. In 1951, Czarnock: handed
over to me the remaining part of his collections of the trilobites from Wdélka and Brzezinki,
which had escaped destruction. In 1952 and 1953, I repeated the field work at all the fossil
bearing sites mentioned above, at Wélka and Brzezinki yielding light mudstones of the Eodin-
dymene pulchra zone and Staurocephalus clavifrons zone, and at Zalesie and Stawy yielding
greenish, sandy mudstones of the Dalmanitina beds.

The collection of trilobites from the Holy Cross Mountains investigated here thus includes
Czarnocky’s, as well as my own collection, and it consists of:

I. The collection of Czarnocki — about 800 specimens from Brzezinki and Wolka.
The specimens from Woélka are from the zone of Staurocephalus clavifrons. With regard to the
specimens from Brzezinki, as the labels were lost, it has not been possible to ascertain from
which part of the section the specimens had been obtained. The lithological character of the
rock occasionally gives some indication, but as the differences in lithology are slight, this is
by no means always a good criterion. These specimens are thus designated e. g. «Upper Ordo-
vician, probably zone of Staurocephalus clavifrons».

II. My own collection consisting of: 1) about 150 specimens from the Fodindymene
pulchra zone in Brzezinki, 2) about 3500 specimens from the Staurocephalus clavifrons zone
in Brzezinki, 3) about 400 specimens from the Staurocephalus clavifrons zone in Wolka,
4) about 400 specimens from the Dalmanitina olini zone in Stawy, 5) about 700 specimens
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from the Dalmanitina mucronata zone in Stawy, 6) about 1200 specimens from the Dalmanitina
mucronata zone in Zalesie,

66 species are described from the zone of Eodindymene pulchra and the zone of Stauro-
cephalus clavifrons from Woélka and Brzezinki, but some of them are not identified to specific
level, being designated only by letters of the alphabet — for example Actinopeltis sp. a. In
addition to the species described, there are good many fragmentary pygidia and cephalons, as
well as some hypostomes, of which the identification is impossible. It would be beyond the
scope of the present paper to describe them. In the mudstones of the zone of Eodindymene
pulchra and Staurocephalus clavifrons, in addition to a very rich trilobite fauna, there occur
other fossils belonging to such groups as abundant brachiopods and ostracods, and also rare
graptolites, echinodermes, cephalopods and gastropods. Except the graptolites of which the
identification was necessary for stratigraphical purposes, the investigation of the other fossils
was beyond the scope of the present paper.

In the sandy mudstones of the Dalmanitina beds of Zalesie and Stawy, there occur
abundant brachiopods, ostracods and trilobites. It is of great interest that in addition to the
trilobite species, described here from these beds, there occur a very rich trilobite fauna, of at
least twenty new, but unfortunately unidentifiable species. These trilobites are very poorly
preserved, they are isolated, depressed cranidia, cheeks and pygidia, no entire specimen or
even cephalon being found. As they belong not only to new genera, but frequently to new
families, their description requires more and better preserved material. It is of great interest
that no trilobites of this kind are known from the corresponding beds of Bohemia, Scandi-
navia and Great Britain, where the highest Ashgillian is characterized by the species common
in the Holy Cross Mountains, as for instance Dalmanitina mucronata, Leonaspis olini and
Brongniartella platynotus.

Since 1954, the laboratory investigations have been carried out in the Palaeozoological
Institute of the Polish Academy of Sciences in Warsaw. During that time, three papers (Kieran,
1955, 1956, 1957) have been published from the collections studied. Three species (Cerauri-
nella intermedia (KieLan), Staurocephalus clavifrons AnceLin and Oedicybele kingi Whit-
tington) from the zone of Staurocephalus clavifrons of Brzezinki and Wolka were described,
and some questions concerning the ontogenetic development, anatomy and taxonomy of
these species were discussed. The paper of 1956 is a preliminary note on the stratigraphy of
the highest Ordovician in the Holy Cross Mountains.

All the specimens from the Holy Cross Mountains here described are housed in the
Museum of the Geological Institute (Geol. Survey) in Warsaw (Instytut Geologiczny, War-
szawa, Rakowiecka 4).
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UPPER ORDOVICIAN TRILOBITES 5

METHODS

Field work. — The palacozoic rocks in the Holy Cross Mountains
are usually covered by thick pleistocene deposits and loess, so that they are
exposed only in river and stream valleys. On account of this any palaeonto-
logical exploration in this area calls for extensive excavation, including the
digging of trenches or shafts.

The Upper Ordovician trilobites from the Holy Cross Mountains
here described are chiefly from four localities: Wolka, Brzezinki, Zalesie
and Stawy (see fig. 1). In three of them the Ordovician mudstones are
exposed In part at the surface in the valleys of streams (Zalesie and Stawy),
or in a ravine (at Wolka). In these localities the excavation was not very
difficult and consisted only in the removal of the weathered rock and the
digging of small trenches. At Brzezinki, where the mudstones were espe-
cially rich in fossils, the Ordovician deposits are not exposed, but are
situated 3 to 6 m below the surface. In order to examine the complete
section of the beds in question, the excavation was as follows: along
a line perpendicular to the strike 12 shafts were dug, from 5 to 15 m
from each other. The shafts were rectangular in section 1.20x 1.20 m.
Their depth depended on the occurrence of the unweathered mudstones
and amounted to four or five metres on the average. The deepest shaft was
eight metres deep. The shafts were connected below the surface by tunnels
(see fig. 2), about 1.40 m heigh and 1 m wide. The direction of the tunnels
approximately followed the direction of the dip of the beds. As the mud-
stones are poorly bedded and fractured irregularly, it was impossible to
collect the fossils layer by layer. Therefore, every cubic metre dug in the
tunnel was drawn out separately and the fossils collected from it marked
by the successive number, proper to this metre. In such a way 110 cubic
metres of the tunnel were dug and several thousands fossils (more than
3500 trilobites among them) collected.

Laboratory work. — Out of the fossils collected from the four lo-
calities, the trilobites have been separated and suitably marked. All the
specimens have been examined under the binocular Zeiss microscope
«Citoplast». The specimens have been prepared with needles of different
sizes and also with a dental drill. As the mudstones, in which the trilobites
are preserved, are soft and sometimes flake in water, the preparation of
the fossils was comparatively easy. In the mudstones of Brzezinki and
Wolka the trilobites sometimes were depressed, at other times, however,
they were not distorted, being preserved as internal and external moulds.
The external moulds as a rule show details of the ornamentation, so that

Fig. 2
Diagrammatic sketch of the Upper Ordovician section in Brzezinki. Straight lines indicate
the trenches and tunnels
1 black graptolitic shales of Pleurograptus linearis zone, 2 yellow mudstones of Eodindymene pulchra zone, 3 yellow

mudstones of Staurocephalus clavifrons zone, 4 unfossiliferous yellow mudstones, 5 black graptolitic shales of
Orthograptus vesiculosus zone, 6 weathered mudstones, 7 alluvium.
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latex casts have to be made from them in order to show the details of the external surface of
the test. The latex used for this was coloured with Tndian ink.

In the sandy mudstones of Zalesie and Stawy (Dalmanitina beds) the fossils were poorly
preserved, usually depressed and latex casts could rarely be made from them.

The specimens were measured using fine calipers and an eye piece scale with a binocular
microscope.

Most species were represented by numerous more or less depressed fragments. In order
to obtain an idea of the appearance of the indistorted specimen the reconstructions were made.
For each species many specimens were drawn on tracing paper, using the camera lucida. These
drawing were reduced to the same size by a photographic enlarger, so that a composite drawing
was produced. As however, as stated above, almost all the specimens are more or less depressed.
the reconstructions obtained must be treated as somewhat tentative.

All the specimens and latex casts were coated with ammonium chloride before being
photographed, with the exception of the specimen figured on pl. XXVII, fig. 1, which was
photographed under alcohol.

TERMINOLOGY

The terminology used in this paper is with few exceptions chiefly that of Warsura
(1925, p. I-7).

The median portion of the trilobite exoskeleton, delimited by the dorsal furrows, has
been called in trilobite literature the rhachis or axis, but more recently the latter term has been
more commonly used. As however «axis» has a generally accepted meaning of an ideal line
dividing the body into two symmetrical portions, it seems unreasonable to use this term for
a part of a body as well. Therefore the term «rhachis» is used in the present paper, and conse-
quently there are rhachial rings instead of axial rings, and dorsal furrows instead of axial
furrows.

The pleurae of the pygidium are considered to be marked off by pleural furrows, each
pygidial pleura being divided by an interpleural furrow.

The terminology of the different types of ventral cephalic sutures, used in the present
paper, corresponds to that of Raserti (1952) and Jaanusson (1956a).

In the terminology of the lateral glabellar lobes and furrows I follow Jaanusson (19564):
the furrows and lobes being numbered from back to front, the lobes being lettered «L» (lobus),
the furrows «S» (sulcus).

R. and E. Ricuter (1940, p. 16) suggested the use of the following directions of measure-
ments: transverse (tr.) — perpendicular to the plane of symmetry; saggital (sag.) — longitudinal,
following the axis; exsaggital (exsag.) — longitudinal, parallel to the axis. This terminology
has been already accepted by several trilobite students. Comparable abbreviations have been
used for a long time in the vertebrate literature, with the difference that there medial — means
following the axis, and saggital — longitudinal, parallel to the axis. The use of Ricuter’s termi-
nology may thus cause confusion, concerning the term «saggital». Therefore in the present
paper the term longitudinal (long.) is used to show the longitudinal direction, and if necessary
it is explained, whether it follows the axis or is parallel to it.

One nomenclatural question, concerning the definition of the glabella in staurocephalids,
has been recently discussed (KieLan, 1957). It has been stated (/. c., p. 163): «As usually
defined, glabella forms a part of the cranidium; as the latter is limited by the facial and rostral
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sutures, the rostral plate can neither belong to the cranidium, nor consequently to the glabella.
On the other hand, the glabella may be defined as the convex, central portion of the cephalon,
delimited in front by the preglabellar furrow, which seems to be more reasonable. But in Stauro-
cephalus the preglabellar furrow runs across the rostral plate, topographically in front of the
denticulated margin, dividing the rostral plate into two parts. If one accepts the latter definition,
the anterior part of the rostral plate would belong to the glabella, but not the posterior part».
In order to avoid misunderstanding, the first definition of the glabella (as a part of the cranidium)
was accepted. The same problem arises with other trilobite groups, where the suture runs across
the bulbous part of the cephalon on its dorsal side, as for example in Encrinurus Emmrich,
Cromus Barranpg, or in Eodindymene pulchra (Oun). For the bulbous part of the cephalon,
lying in front of the cranidium, within the dorsal furrows (and formerly being a part of the
glabella), the new term — precranidial lobe — is proposed.

STRATIGRAPHY
INDEX FOSSILS IN THE UPPER ORDOVICIAN

The shelly facies of the Ashgillian Series in Great Britain were recently divided by King
and WiLiams (1948; cf. also: Bancrorr, 1928, 1945; Pucn, 1929; Lamont, 1935; Whit-
TingTON, 1938) into three horizons: lower — Diacalymene marginata zone, middle — Phil-
lipsinella parabola zone, and upper — Dalmanitina mucronata zone. In the Phillipsinella
parabola zone there occurs Staurocephalus clavifrons and these beds are called in Sweden and
Denmark (Bornholm) the Staurocephalus clavifrons zone. Equivalents of these three zones of
Great Britain may be recognized also in Scandinavia, Poland and Bohemia.

The careful examination of the occurrence of the different trilobites, used as index fossils
for separate zones, shows that hardly any of them are restricted to the zone, for which they
were recorded as index fossils. It is a well known fact to all palacontologists and zoogeographers
that a fauna rarely disappears at the same time over a very large area. It is more common for
some species to disappear in several regions, whilst remaining a long time in other regions,
as relict forms.

Phillipsinella parabola and Staurocephalus clavifrons seemed to be good index fossils,
with a wide geographical distribution, restricted to the Middle Ashgillian. Ph. parabola recorded
in Scania (O, 1906) from the Chasmops beds (= Upper Ludibundus beds) seems to belong
to another species — cf. p. 38. In the Holy Cross Mountains both of them commonly occur in
the Staurocephalus clavifrons zone, accompanied by Lonchodomas portlocki (BarranDE),
Liocnemis  recurvus (LinnarssoN), Amphitryon radians (Barranpe), Oedicybele  kingi
WarttingToN, Raphiophorus tenellus (Barranpe), R. gratus (Barranpe), Tretaspis granulata
(Wantenserg), and many others. At the close of the S. clavifrons zone, in a large area of
Europe, there appeared a sudden impoverishment of the fauna. The following zone, recognized
in Scandinavia as the Dalmanitina olini zone, is characterized by an extremely poor fauna.
The same conditions occurred in Poland and in some parts of Great Britain. Neither Stauro-
cephalus clavifrons, nor Phillipsinella parabola are known from D. olini zone anywhere in Europe.
But in the next zone, known as the Dalmanitina mucronata zone, which is characterized by
an improvement of the faunal assemblage, S. clavifrons and Ph. parabola appear in Poland
for the second time. They occur now in quite a different faunal assemblage from that in the zone
of S. clavifrons. Both species and some other relicts of the S. clavifrons zone fauna survived
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somewhere during the unfavorable time of the D. olini zone and then migrated back to Poland
again. One can also assume that these species survived in Poland during the D. olini zone,
being here very rare and therefore they have not been yet found in this zone. The finding of
Staurocephalus clavifrons or Phillipsinella parabola alone cannot mean that we are always
dealing with the S. clavifrons zone. Only the entire faunal assemblage characteristic of this
zone may prove it. Therefore, I consider (comp. p. 15) the Red Tretaspis mudstones of Vister-
gotland as equivalent to the S. clavifrons zone in Poland and Scania, though it is not quite
certain whether S. clavifrons itself occurs there. Similarly, the beds above the Red Tretaspis
mudstones in Vistergstland, known as the «Staurocephalus beds», though yielding S. clavifrons,
must be considered as equivalent to the passage beds between the zone of S. clavifrons and
the Dalmanitina beds.

I do not consider there to be any reason for changing the name of the zone of Stauro-
cephalus clavifrons on account of the argument given above. It is probably more practical to
keep this well established name whilst recognizing that not a single index fossil, but the whole
faunal assemblage must be taken into consideration in order to establish the presence of a given
zone,

A similar question arises with regard to the zones of Dalmanitina olini and D. mucronata.
D. mucronata occurs in Bohemia throughout the entire Ashgillian, similarly it occurs together
with Staurocephalus clavifrons in Britain, Vistergotland, Siljan district, and Scania, but it has
been accepted as an index fossil for the uppermost part of the Ashgillian only. In the upper-
most Ashgillian, D. mucronata is known in very many places in Europe, and it occurs accom-
panied by Leonaspis olini and Brongniartella platynotus,

The geographical distribution of Dalmanitina olini is not, however, so wide. It occurs
in Great Britain, Scania and Poland in beds above the S. clavifrons zone and below the zone
of D. mucronata. In some places in the beds intermediate between D. olini and D. mucronata
zone both species occur together, and moreover D. olini, though very rare occurs also in the
D. mucronata zone,

Nevertheless, I consider it useful to retain the names of both zones, being aware, however,
that D. olini zone is a zone of a local character, above the S. clavifrons zone and below D. mucro-
nata zone, characterized by the impoverishment of the fauna. D. mucronata, on the other
hand, being the zone including the uppermost Ashgillian beds, with D. mucronata commonly
occurring accompanied by the species cited above. In Poland, in the zone of D. mucronata,
there occur species surviving from the S. clavifrons zone, as well as a new fauna which migrated
to Poland from an unknown evolutionary centre.

STRATIGRAPHY OF THE UPPER ORDOVICIAN BEDS IN THE HOLY CROSS
MOUNTAINS

The occurrence of the Upper Ordovician series in the Holy Cross Mountains has been
recognized in two regions:

1. Along the northern flank of the Lysogéry range (sheet Kielce and Bodzentyn 1:100000),

2. In the Bardo syncline about 10 km south of the village of Lagdw (sheet Staszéw
1:100000).

The development of the Ordovician beds in both these regions is different. Along the
northern part of the Lysogdry range there occur the lower and middle horizons of the Upper
Ordovician comprising the following zones: 1) zone of Pleurograptus linearis, 2) zone of Eodin-
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dymene pulchra, 3) zone of Staurocephalus clavifrons. The highest zones of the Upper Ordovician
do not occur in this region. In the Bardo synciine, on the other hand, there occur the upper-
most part of the Upper Ordovician, represented here by the zone of Dalmanitina olini and the
zone of D. mucronata. The lower zones of the Upper Ordovician are not developed here. On
account of the different stratigraphical, lithological and faunal development of the Ordovician
sequence in both regions, they will be described separately.

UPPER ORDOVICIAN ALONG THE NORTHERN FLANK OF THE LYSOGORY
RANGE

The strike of the Upper Ordovician beds here is along the valley situated to the north
of the Lysogdry range. In the southern side of this valley there occur the Ordovician sediments,
whereas in the middle and northern part of this valley the Silurian beds outcrop. The occur-
rences of the Ordovician have been already noted at Kajetanéw, Brzezinki, Wélka, De¢bniak
and Jeleniéw. It seems probable that in some places along this strip the Ordovician is absent,
the Silurian beds resting directly on the Cambrian.

The presence of the Ordovician in this region was recorded for the first time
by Czarnocki (1928a), who noted the occurrence in the locality of Wélka of light (yellow)
shales yielding a trilobite fauna recognized by him as Ordovician. In 1929, Czarnockr reported
the occurrence of similar beds in Kajetandéw, correlated by him with beds from Wélka, but
attributed this time to the Silurian. Later the same author (1939) gave a provisional list of the
fauna collected in Wolka and also more detailed information on the stratigraphy of these beds.
(The list of the fauna, identified by Czarnocki, has been reprinted by him in the paper
of 1957, p. 15). One should mention that Wdélka is the only locality of the Ordovician in this
area, where the Ordovician beds occur exposed at the surface and are the most easily acces-
sible. Unfortunately, the Ordovician at Wélka lies unconformably within the zone of faulting.
In Wolka the Ordovician is in direct contact with the Cambrian beds, which have been thrust
over the Ordovician beds. The contact of the Ordovician with Silurian is unknown in Wdlka,
as it is concealed under several metres of loess. The lowest Silurian zone exposed in Wolka,
about 20 m away from the Ordovician mudstones, is that of Cyrtograptus lundgreni. Between
the Ordovician and Silurian in Woélka there is a great hiatus probably of tectonic origin. In the
Ordovician of Wélka, Czarnockr (1939) recognized two zones: a lower one in contact with
the Cambrian and termed by him black shales with Dicellograptus sp., and an upper with
a trilobite fauna, characterized by him (1939, p. 17) as: «grey marls with bluish shade in unwea-
thered condition and yellow shales entirely decalcified when weathered». Contact between
these two series has a tectonic character (comp. /. ¢., pl. 2, fig. 2). In the light (yellowish) shales
(mudstones) of Woélka there occurs a rich trilobite fauna, from which Czarnockr identified
32 species, calling the shales the «Trinucleus beds» and correlating them with the lower part
of British Ashgillian and with the horizon Dd; of the Bohemian Ordovician.

In order to collect more trilobites from the light mudstones of Woélka, in 1952 I repeated
the excavation there. During this work T dug the available series of the light mudstones, about
40 m of thickness. The beds are hard, yellow-green mudstones with a poor fauna, containing
strongly depressed fragments of Tretaspis granulata (Waurenserc) and Trinodus tardus
(Barranpe). There occur in the section two lenses characterized by a richer fauna. The first,
called here lens No. 1, is the layer situated about 20 m above the contact with black shales.
This lens has a lithological character a little different from the remaining mudstones. It is a soft,



10 ZOFIA KIELAN

light yellowish mudstone with bluish spots, with a rich trilobite fauna. The lens was 7 ¢cm thick
extending 8 m along the strike. The trilobites in this lens were depressed and poorly preserved.

2 m above the first lens was the second one. It represents the brownish-yellow mudstone,
prolific in numerous and well preserved, undistorted trilobites. The trilobites collected by
Czarnockr from Wolka came from this lens. This lens was almost entirely exploited by
Czarnockt, but in my field work I found traces of it, so that 1 could define its approximate
extent. It was about 10 cm thick, 6 m along the strike, and 2 m down the dip. If one accepts
the conclusion of Czarnock: that the mudstones in Brzezinki are secondarily decalcified marls
in the area of weathering, a conclusion which seems to be confirmed by my own observations, —
it appears that the second lens in Wélka was previously more calcified than the surrounding
mudstones, and therefore the trilobites preserved in it are not distorted, being preserved in
a similar way as fossils in limestones. The assemblage of trilobites in both lenses in Wolka
is closely comparable. The occurrence of Staurocephalus clavifrons, Phillipsinella parabola,
Carmon mutilus, Panderia megalophthalma and others, shows that both lenses represent the
S. clavifrons zone. The occurrence of the Fodindymene pulchra zone has not been established
in Wélka with any certainty, but the graptolites, collected from the yellow-greenish mudstones
of Woélka, show that we are also dealing with horizons lower than S. clavifrons zone (Ortho-
graptus truncatus Larworth, Plegmatograptus nebula Eiies & Woop, Climacograptus cf,
scalaris miserabilis Evies & Woob, and Dicellograptus sp.).

In 1938, J. Czarnockr together with B. Arex found a new occurrence of the Upper
Ordovician beds on the northern side of the Lysogéry range — at Brzezinki. In 1939, they
carried out field work to collect the fauna at this place. On account of the beginning of war
in 1939, no data concerning the locality of Brzezinki were ever published. In 1953, I repeated
the field work at Brzezinki. The Brzezinki section has given the most detailed information
on the stratigraphy of the Ordovician on the northern side of the Lysogoéry range. 110 consecutive
metres of Upper Ordovician mudstones, diping 30 to 50°, and occasionally also 60° northwards,
were excavated (comp. fig. 2). The thickness of this sequence is about 80 m. The section begin-
ning in the southern part with black graptolitic shales yielding rare and badly preserved grapto-
lites. 7 m of black graptolitic shales were dug. The contact with Cambrian rocks (or some
lower part of the Ordovician) could not be demonstrated on account of the difficult water
conditions. From the lower part of the graptolitic shales the following graptolites have been
identified: Orthograptus cf. truncatus LaewortH, O. calcaratus Laewortn, Orthograptus sp.
and Dicellograptus sp.; from the uppermost part of the graptolitic shales Climacograptus
styloideus Lapwortn, C. minimus Carrutn and Climacograptus sp. have been identified.
These data show that we are dealing here with the lowest horizon of the Upper Ordovician,
i.e. with Pleurograptus linearis zone. Gradually the graptolitic shales pass into mudstones,
at first bluish-green in colour, later yellowish-green and yellow. Between the graptolitic and
mudstone series there is in Brzezinki a continuous deposition of sediment. The mudstone series
in Brzezinki is, similarly to Wolka, uncalcareous, and the fossils are preserved in a similar way.

The identification of the trilobite fauna collected in Brzezinki has allowed me to recognize
three horizons within the yellowish mudstones. In the lowermost part of the mudstones 25 m
thick, resting on the graptolitic shales, there occasionally occur graptolites so badly preserved
that only Climacograptus cf. scalaris miserabilis could be identified. The trilobites in these
beds are rare, occurring in some layers only. Fodindymene pulchra Ovrw, being here rather
common and not known from the beds above, was recognized as an index fossil for this horizon
called Eodindymene pulchra zone. Here occurs also Pseudosphaerexochus laticeps LINNARSSON,
unknown from the higher beds, but it is represented in my collection by only a single specimen.
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All the remaining trilobites found here, for example Tretaspis granulata (W AHLENBERG).
Trinodus tardus (Barranoe), Lonchodomas portlocki (Barranpe) and Cyclopyge quadrangu-
laris n. sp., occur also in the succeeding zone.

The beds (32 m thick) above the Fodindymene pulchra zone are identified as the Stauro-
cephalus clavifrons zone. A large number of trilobite species and specimens occur here. Numerous
species known already from the zone of E. pulchra were found; in addition to them there
appear for the first time Staurocephalus clavifrons Anceun, Phillipsinella parabola (Barranpe),
Ceraurinella intermedia (KieLan), Panderia megalophthalma (Linnarsson), Diacanthaspis
decacantha (AnceLn), Qedicybele kingi Wwrtington, Hammatocnemis tetrasulcatus n. sp..
Opsimasaphus jaanussoni n. sp., and others.

On the beds of Staurocephalus clavifrons zone rest series of about 23 m in thickness of
unfossiliferous mudstones. In top of this series there rest black graptolitic shales again. The
black shales yield Orthograptus vesiculosus. Between the Ordovician and Silurian in Brzezinki
there is a break of tectonic origin, which spread over the uppermost Ordovician (Dalmanitina
beds) and the lowermost Silurian Glyptograptus persculptus zone and Akidograptus acuminatus
zone.

The Ordovician in Kajetanow, discovered by Czarnockr (1929) is not easily accessible
and has not been investigated by me. In the collection handed over to me by Czarnocki, there
are some specimens from Kajetanow, showing that the Staurocephalus clavifrons zone occurs
there.

The Ordovician in Debniak was recorded in a boring (Czarnocki, 1939), but the material
was destroyed during the war.

With regard to the occurrence of the Upper Ordovician in Jeleniow, Tomczyk
stated (1957) that there occur black Caradocian graptolitic shales, including the Climacograptus
wilsoni zone, Dicranograptus clingani zone and Pleurograptus linearis zone, on which rest yellow
mudstones containing poor trilobite fauna. Within the trilobites collected by Tomczyk
in Jeleniow, 1 identified Tretaspis granulata (W aniensera), Phillipsinella parabola (BarranDE),
Staurocephalus clavifrons Anceun and Lonchodomas portlocki (BarranDe).

UPPER ORDOVICIAN IN THE BARDO SYNCLINE

The occurrence of the Upper Ordovician in the Bardo syncline was previously recorded
in two localities — at Zalesie and Stawy — the latter locality situated about 1 km west of
Zalesie. The Ordovician series in Zalesie were described for the first time by Czarnocki (19285).
who characterized the Ordovician there as including (p. 555): «the entire series of the Lower,
Middle and Upper Ordovician». The thickness of the entire Ordovician there does not exceed
30 m. Within the Ordovician at Zalesie, Czarnocki recognized 18 layers. The lower part
of the section (layers No. 1-6) was developed as sandstones, the middle part (layers 7-14) was
defined by him as dolomites and dolomitic marls, the uppermost part (layers 15-18) as shales.
From the lower part of the section several fossils, which proved the Lower Ordovician age
of these beds (Tremadocian and in part Arenigian), were identified by him. The middle part
of the section did not yield any fossils which could be properly identified, except some forms
from layer 10, identified (/. c., p. 558) as Lingulella sp., Acrothele sp. and Climacograptus sp.
Lastly, from the upper part of the section, Czarnocki recorded a rich fauna from layers 16
and 18: Dalmanites kiaeri Troeosson (layer 16) and D. mucronatus Brononiart (layer 18).
In correlating the Zalesie section with the Ordovician of the Baltic Region and Sweden, he
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compared the layers 7-14 with the stages D and E of the Baltic Region and with the Chasmops
and Trinucleus beds of Sweden, and the layers 15-18 with the stage F of the Baltic Region
and the Harpes beds of Sweden.

This correlation was criticized by Troepsson (1935), since according to him the layers
16-18 are equivalents of the Dalmanitina beds of Sweden; with regards to the beds below them he
states (/. c., p. 501): «Because there is no palaeontological evidence for the classification of the
dolomite beds (couches 7-15) their age remains an open question. I am inclined to assume
a large hiatus at the top of the Ordovician within the dolomites, or between the dolomites
and the Dalmanites beds»,

The field work carried out by me in 1952-1953 at Zalesie and Stawy confirmed the doubts
of Troepsson. In the preliminary note on the Upper Ordovician stratigraphy in the Holy
Cross Mountains, I stated (Kiean, 1956, p. 59 of the summary): «...the identification of the
trilobite fauna collected there (at Zalesie and Stawy) has led to the conclusion that the Zalesie
profile does not represent all the Ordovician horizons, but the Lower Ordovician Series only
(Tremadocian and also partly Arenigian) consisting of sandstones, on which rest the Dalmani-
tina beds». This conclusion is proved by the following facts: in the layers 11-14, defined by
Czarnocki as Middle and in part Upper Ashgillian dolomites, the fauna is very poorly preserved
and usually unidentifiable. These beds in Zalesie are, in my opinion, strongly weathered sandy
mudstones. I have collected from them some poorly preserved traces of trilobites, which I ident-
ified as Dalmanitina sp. The equivalents of the beds in question are fortunately much better
preserved at the locality of Stawy. Their identification with the Zalesie beds is easy to recognize,
because layer 11 occurring in both. sections is represented by very distinct, dark-red shale
with hematite concretions. On this layer at Stawy there rests sandy mudstones 4.5 m thick,
yielding in their lower part fairly well preserved and common specimens of Dalmanitina olini,
with the different ontogenetic stages also preserved. No other species were found in these
beds; 2 m above layer 11 there occur the beds yielding both Dalmanitina mucronata and D. olini,
and in the beds resting on them, representing more pelitic yellowish mudstones, D. mucronata
is predominant with Raphiophorus acus also occurring. On these beds rest unconformably
graptolitic shales yielding Climacograptus scalaris normalis and C. scalaris miserabilis, above
which Akidograptus acuminatus was found. Thus in Stawy we are dealing with the Dalmanitina
beds, resting on the hematite shale (layer 11). Within the Dalmanitina beds in Stawy there is
developed the zone of D. olini and the only lower part of the D. mucronata zone. The highest
parts of the D. mucronata zone, developed in Zalesie (see below), which yield a rich fauna,
are missing at Stawy, having been faulted out.

In the section of Zalesie, the uppermost part of the Ordovician series is more fully deve-
loped. The beds corresponding to the D. olini zone of Stawy are, as stated above, completely
weathered, the fossils being almost unidentifiable. On them there rest, however, the mudstones
of the D. mucronata zone, yielding at first only D. mucronata, and very rarely other species
(top of the layer No. 15). This is equivalent to the beds with D. mucronata in Stawy. Above
this layer there rest in Zalesie greenish and later yellowish mudstones yielding a very rich
fauna of Dalmanitina mucronata (Bronaniart), Leonaspis olini Troepsson, Raphiophorus
acus (TroepssoN), Brongniartella platynotus (Daiman), Staurocephalus clavifrons ANGELIN,
Phillipsinella parabola (Barrawpe), Trinodus tardus (Barranor), Whittingtonia sp., and
moreover an assemblage of quite new and for the moment undescribed trilobites. On these
beds, representing the upper part of the Dalmanitina mucronata zone, rest conformably grap-
tolitic shales, at first with Climacograptus scalaris normalis, and then some metres higher up
with Akidograptus acuminatus.
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Thus, the occurrence of the Lower and Middle Ashgillian beds in the Bardo syncline
has not been established. With regard to the Upper Ordovician we are dealing here with only
the Dalmanitina beds, including two zones (D. olini and D. mucronata), developed in a similar
way as those in Scania and in some parts of Great Britain. The similarity of the sections described
here to those of Scania applies also to the graptolitic shales at the top of the Dalmanitina beds.

The Zalesie section thus covers the Lower Ordovician sandstones, on which rest the
beds identified by Czarnockr as dolomites, of which the age is still an open question. On
them rest the Dalmanitina beds, delimited by the characteristic layer of hematite shale of
unknown age.

CORRELATION OF THE UPPER ORDOVICIAN BEDS OF POLAND, SOUTHERN
SWEDEN AND BOHEMIA

The term «Upper Ordovician» is applied in the present paper as generally defined in
Scandinavia and Baltic Region (cf. TuorsLunp, 1948; Srermer, 1953; Jaanusson &
StracHaN, 1954; Kauo, Rodmuscks & Manmie, 1958). According to this definition, the
lower boundary of the Upper Ordovician is drawn currently at the level corresponding to the
boundary between the zone of Dicranograptus clingani and the zone of Pleurograptus linearis,
the upper boundary between the Ordovician and Silurian Systems as defined in Great Britain.
In Poland, the Upper Ordovician beds comprise the following zones: Pleurograptus linearis
zone, Eodindymene pulchra zone, Staurocephalus clavifrons zone, Dalmanitina olini zone and
D. mucronata zone.

The question of the reference of the «Dalmanitina beds» (Jaanusson, 1944) and of the
Ordovician-Silurian boundary was discussed by several authors. Troepsson (1918, 1920),
following TuLLserc (1882, 1883), draw the Ordovician-Silurian boundary above the Dalmani-
tina beds. However later, the same author (Troebsson & Roswarr, 1926; TroEepsson,
1935, 1936) referred the Dalmanitina beds to the Silurian and was followed in this respect
by Tuorsiuno (1935), Warsura (1939), Waern (1948), Avrcrova (1957) and others. Kieran
(1956) treated the age of the Dalmanitina beds as an open question. More recently the problem
has been investigated by Jones (1949), Kaursky (1949, 1953), Henninocsmoen (1954) and
Jaanusson (1956¢), who proved the Ordovician age of the Dalmanitina beds.

A discovery of Staurocephalus clavifrons Anceun, Phillipsinella parabola (Barranpe)
and other Ashgillian species in the Dalmanitina beds of Poland (described in the present paper),
s considered here as a new evidence towards the latter view. Thus, the Dalmanitina beds are
referred here to the Upper Ordovician as an uppermost part of the Ashgillian.

It must be, however, stressed that the existing chronostratigraphical classification of the
Upper Ordovician, as defined above, is somewhat confused. This applies especially to the term
«Ashgillian», introduced by Marr (1905, cf. also 1907, 1913, 1916). According to Kine and
WitLiams  (1948), (cf. also Lamont, 1935, and Wrirtington, 1938), the Ashgillian in shelly
facies is tripartite and not bipartite, as it has been formerly divided by Marr, being represented
by three zones: lower — Diacalymene marginata zone, middle — Phillipsinella parabola zone,
and upper — Dalmanitina mucronata zone,

The question is that we fall into great difficulties when trying to correlate the shelly facies
of the Ashgillian with the graptolitic zones of Great Britain, and it is doubtful whether in the
present state of our knowledge such a correlation is possible.
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With regard to the correlation with the graptolitic succession, Marr (1913, p. 12) states:
«it is evident that the Ashgillian Series is the zone of Dicellograptus anceps». Evries & Woobn
(1914, p. 526) state that the Ashgillian includes the zones of Dicellograptus complanatus and
of D. anceps. The latter view was accepted by several authors. Wmrnington (1954) treats
the Ashgillian as an equivalent of both graptolitic zones. Jones (1949) treats «Upper Bala»
as a synonym of the Ashgillian, stating (/. ¢., p. 10): «In the Lake district and at Cautley the
lower beds of the Upper Bala contain Dicellograptus anceps only, whereas the Upper Hartefell
shales of Scotland include two zones, Dicellograptus anceps above and Dicellograptus com-
planatus below». Evies (1937) states that two horizons of the division of Marr are an equivalent
of the zone of Dicellograptus anceps, whereas D. complanatus zone has a local character only,
but in the stratigraphic table in the same paper this is not taken into account at all. Tt should
be stressed, however, that in Scotland (Girvan) Dicellograptus complanatus occurs in the beds
of the Upper Whitehouse group (cf. Princre, 1948), the lower Whitehouse group yielding
Pleurograptus linearis. 1f to accept the definition of the Ashgillian of Kino and Witiams
(1948), the Upper Whitehouse group underlies the lowermost Ashgillian and consequently
should be recorded as the Caradocian. Thus, it is not certain where the boundary between the
Caradocian and the Ashgillian beds in graptolitic facies should be drawn and therefore it
should be perhaps better to treat tentatively the Upper Whitehouse group as the «passage
beds» between the Caradocian and the Ashgillian, realizing however that it may even belong
to the Lower Ashgillian.

Dicellograptus complanatus is known also from Scania (R&stanga) (Ouw, 1906, p. 25),
where it has been found in the uppermost part of the zone defined by Ovin as Ampyx portlocki
zone, and in the lower part of the Staurocephalus clavifrons zone. Also in Vistergotland, Dicel-
lograptus complanatus was found (Tornquist, 1913, p. 426) in shales underlying the Green
Tretaspis mudstones in Bestorp. In Bornholm D. complanatus is not known, but Poursen (1936)
found there numerous specimens of D. anceps var. bornholmiensis, in beds corresponding to
the zone of Staurocephalus clavifrons (cf. Jaanusson, 1956¢, p. 388).

It should be also stressed that in Bohemia, where the Ashgillian is represented by the
Kralidv Dvlr beds (beds equivalent to the zones of Eodindymene pulchra and of Staurocephalus
clavifrons), Dicellograptus anceps occurs according to recent evidence (Cururad, 1952, in
manuscript), in the middle and in the lower part of the Kraliv Dvir beds as well.

The discussion given above shows that both graptolitic zones (that of Dicellograptus
complanatus and of D. anceps) cover each other to some extent and their exact vertical range
is not certain. Therefore the correlation of Ashgillian in shelly facies with graptolitic succession
is only tentative, and in the table of correlation (see p. 16) both graptolitic zones in question
are cited in brackets.

The Lower Ashgillian is represented in the section of Brzezinki by the zone of Eodindymene
pulchra on which rest the beds yielding Staurocephalus clavifrons. In Poland, Eodindymene
pulchra occurs only in the Lower Ashgillian; in Scania it has been found only in one locality
(Tommarp, loc. No. 6; cf. Oun, 1906, p. 37), in the lowermost beds of the Tretaspis mudstones,
60-85 cm above the graptolite shales of the zone of Pleurograptus linearis. Therefore it is accepted
as an index fossil for the Lower Ashgillian.

Within the «Tretaspis beds» of Scania, Tuiriserc (1883) recognized two horizons:
a lower — with «Niobe» lata and Dicellograptus complanatus, and an upper, defined as the
Staurocephalus beds. According to Ouin (1906), the Tretaspis beds of Scania are divided into
two zones: the lower zone of Asaphus ingens and Ampyx portlocki, the upper zone of Stauroce-
phalus clavifrons and Phacops eucentra. Unfortunately, in the paper of Oun (/. c.) there are
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but few indications from which of the two horizons the trilobites described by him were derived.
No list of trilobites collected from the lower and upper horizon was given. For this reason,
it is diflicult to get an idea of the stratigraphical value of the zones he recognized, especially
as it now appears that neither «Niobe» lata (recte Opsimasaphus latus), nor Asaphus ingens
occur in Scania. Therefore, in the present state of our knowledge on these beds, there is not
yet a basis for dividing them into two horizons. The Tretaspis beds of Scania are equivalent
to both the zone of FEodindymene pulchra and the zone of Staurocephalus clavifrons in Poland.
It appears from the sections described by Troebsson (1918, p. 14, 16, 21) that in the upper
part of the Tretaspis beds in Scania there occur beds yielding S. clavifrons and Dalmanitina
mucronata as well. These beds are regarded here as an equivalent of the «passage beds» between
the Middle Ashgillian and Dalmanitina beds, however tentatively only, as it is not certain
whether S. clavifrons occurs lower than these beds.

The Tretaspis beds of Bornholm are not divided into smaller zones; they are equivalent
10 the Tretaspis beds of Scania — and therefore in the correlation table they are not taken
into account.

The Upper Ordovician strata of Vistergdtland (Linnarsson, 1869b; Wiman, 1910;
Henninosmoen, 1948) are developed as Black and Green Tretaspis shales and mudstones
in the lower part, Red Tretaspis mudstones in the middle part, and Staurocephalus beds in the
upper part. The Staurocephalus beds are superimposed by siltstones of the Dalmanitina beds,
locally with limestones rich in corals. Except the Dalmanitina beds, the classification of the
Upper Ordovician is in Vistergotland lithostratigraphic, based mainly on the colour of the
rock. The boundaries between the Black, Green and Red Tretaspis shales and mudstones do
not correspond to those between the faunal units (cf. Henninosmoen, 1948), but the latter
are still poorly known.

Between the Staurocephalus beds and the Dalmanitina beds there is a hiatus in Vister-
gotland, which corresponds, according to Troepsson (1921), to the zone of Dalmanitina olini.

In a tentative correlation table of the Upper Ordovician beds in Southern Sweden,
Poland and Bohemia (Kieran, 1956) I regarded the Staurocephalus beds of Vistergdtland
as equivalent to the Staurocephalus beds of Scania. A further examination of the trilobite
assemblage of the Red Trefaspis beds and the Staurocephalus beds of Vistergotland, and
a comparison with the fauna of Poland, has resulted in some slight modifications of my earlier
correlation table.

The trilobite fauna yielded by the Red Tretaspis mudstones is very rich, being represented
by 33 trilobite species. Staurocephalus clavifrons has not been found in these beds, and there-
fore they have been considered the equivalent of the Lower Ashgillian, whereas only the
Staurocephalus beds resting on them — the equivalent of the S. clavifrons zone. During an
excursion to Skogastorp and Skultorp in Vistergotland, I found in the Red Tretaspis mudstones
two specimens (cranidium and pygidium) of Staurocephalus, described as Staurocephalus
sp. ¢ (Kietan, 1957, p. 170, pl. 4, fig. 4-5). Both specimens are poorly preserved and could
not been identified with any certainty, but it is very probable that they are conspecific with
Staurocephalus clavifrons. Moreover, there occur in the Red Tretaspis mudstones several tri-
lobite species, known from Poland from the S. c/avifrons zone, and not occurring in Poland
in the zone of Eodindymene pulchra, for instance: Hammatocnemis tetrasulcatus n. sp., Din-
dymene longicaudata n. sp., Liocnemis recurvus (Linnarsson) and others. It is the most probable
that the Red Tretaspis mudstones are equivalent to the zone of Staurocephalus clavifrons,
whereas the lower part of the Red Tretaspis mudstones and perhaps also a part of Green Tre-
taspis mudstones should correspond to the zone of Eodindymene pulchra.
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On the beds yielding Staurocephalus clavifrons in Brzezinki there rest the mudstones —
25 m thick, which are completely unfossiliferous.

In the Staurocephalus beds in Vistergbtland resting on the Red Treraspis mudstones,
the fauna is rather poor in comparison with rich fauna of the Red Tretaspis mudstones. There
occur here Staurocephalus clavifrons, Phillipsinella parabola and Pseudosphaerexochus laticeps,
and in addition to these species passing from the Red Tretaspis mudstones, a new species
Dalmanitina mucronata occurs for the first time. The «Staurocephalus beds» in Vistergdtland
are intermediate in character between the middle and uppermost Ashgillian, i. e. between the
Red Tretaspis mudstones and the Dalmanitina beds.

In the Holy Cross Mountains, on the other hand, there are no beds with such an inter-
mediate fauna between the zone of Staurocephalus clavifrons and the Dalmanitina beds. In the
lower part of the zone of Dalmanitina mucronata in Zalesie, in addition to D. mucronata and
Leonaspis olini, there occur some rare fragments of Trinodus tardus, Staurocephalus clavifrons
and Phillipsinella parabola. In spite of the rare occurrence of these species, the general faunal
assemblage is quite different from that characterizing the zone of S. clavifrons and many new
species occur (the majority of which is too poorly known to be described). It is also of great
interest that in the Holy Cross Mountains, in contrast to the conditions in Sweden and Bohemia,
Dalmanitina mucronata does not occur, even in the uppermost part of the S. clavifrons zone.
It seems that the beds with the intermediate fauna are not preserved in the Holy Cross Mount-
ains, or that to such beds correspond the unfossiliferous mudstones resting on the mudstones
with S. clavifrons in Brzezinki.

In the original division of the Palaecozoic beds of Central Bohemia established
by Barranpe (18464, 1852), the uppermost part of the Ordovician beds was designated Dd;.
In the course of more than a hundred years of extensive geological and palaecontological explo-
ration of Palaeozoic beds by Czech scientists, Barranpe’s classical division has been greatly
altered and the «Barrandian» divided in more detail.

Kreser (1860) divided the Dd; beds into two units: the Jower — beds designated the
Kralav Dvir beds, and the upper —the Kosov beds (after the name of localities: Kralav
Dvlir village near Beroun, and Kosov hill near Kraldv Dvir). Kermner and Kobym (1919)
called the Dd; beds — the Zdice beds (after the village of Zdice) designating them according
to a new, more detailed stratigraphical division as dZ, the Kraliv Dvur beds being designated d¢,,
and the Kosov beds — d¢,. This division and designations have been adopted up to the pre-
sent (Boucex, 1937; Kerrner & Prantr, 1948; Prante & Prisyr, 1949, and others).

The recognition of the smaller stratigraphic units in the Kraliv Dvir beds has been
made by Kopym (1919) and more recently by Cunrueac (1951a, 1951b, 1952, 1953) and
Magrex (1952). Cururac (1951a) gave the detailed stratigraphy of the Kralav Dvir beds
at the locality of Velkd Chuchle and later (1951 b) at the localities of Karlik and Zadni Treban.
In this latter paper he correlated the sections of these three localities.

Cnrurac (19516, 1952) has recognized within the Kraliv Dvir beds three horizons,
the lowest vyielding Dicellograptus anceps Nichnoison, Amphitryon radians (BaRRANDE),
Colpocoryphe declinata (Hawre & Corpa), Tretaspis granulata (Wanienserc), Phillipsinella
parabola (Barranpe) and many other trilobites (31 species altogether). The middle layer with
a similar faunal assemblage with Dicellograptus anceps, but also with Climacograptus angustus
(Perner), Tretaspis granulata, Phillipsinella parabola, Trinodus tardus (Barranpe), and
Dindymene fridericiaugusti HawLe & Coroa. The assemblage of trilobites in both horizons
is similar, but in the middle one, more species occur. The exact correlation between the zones
of Eodindymene pulchra and of Staurocephalus clavifrons, and two above discussed horizons
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of Bohemia is difficult, but the occurrence of 17 common species in these horizons of Bohemia
and in Holy Cross Mountains, shows that the lower and middle horizons of the Kralav Dvir
beds of Bohemia may be together considered equivalent to the zone of Fodindymene pulchra
and zone of Staurocephalus clavifrons in Poland. It is worth mentioning that, in both the
Bohemian horizons mentioned above, there occurs Dalmanitina mucronata, which has not been
found in the equivalent zones in Poland. With regard to the third horizon of Cururac division,
in the beds overlying the horizon with Climacograptus angustus (Perner), at Karlik and Zadni
Treban there are intercalations of marly limestone yielding a rich fauna of Stenopareia oblita
(BarranpEe), Octillaenus hisingeri (Barranoe), Dalmanitina socialis grandis (BarranDE),
(recorded here as a junior subjective synonym of D. mucronata (Brongniart)), Dalmanitina
morrisiana (Barranpe) and Cryptolithus ultimus (Barranpg). Cuiurac (195156, p. 211)
stated: «This association differs from the normal one of the Kraliv Dvir Shales and is very
resembling to the fauna known from the Barranpe’s locality «Kosov»... From the petrogra-
phical point of view, the material from the locality «Kosov» resembles very much our material
from the localities at Karlik and Zadni Tieban. Therefore, I consider that one from the locality
«Kosov» belongs to the upper part of the Krdliv Dvir Shales».

This conclusion of Curuea¢ has been proved by Marex who (1952) has discovered
in the uppermost part of the Kralliv Dvir beds at Kosov a layer of calcareous shale with
Dalmanitina mucronata (Browowiart), D. morrisiana (Barranpr), Stenopareia  oblita
(BarranpE), Octillaenus hisingeri (Barranpe), Actinopeltis insocialis (Barranpg), Dindymene
Sridericiaugusti Hawire & Coroa, Cryptolithus cosoviensis Marex, Calymene asperula Novix
Ms., Acanthaloma mirka Marex (recorded here as a junior subjective synonym of Leonaspis
olini Troepsson), Nileidarum gen. indet., and other, non-trilobite species. This uppermost
layer of the Kraluv Dvir beds lies directly below the Kosov quartzites, and shows the inter-
mediate character between the fauna of the middle part of the Kralliv Dvir beds (Lower and
Middle Ashgillian) and the fauna of the Dalmanitina beds. The occurrence of Leonaspis olini
would suggest that this zone belongs to the uppermost Ashgillian; on the other hand, there
occur also the characteristic species of the Middle Ashgillian. In this layer we are dealing with
the decline of the Middle Ashgillian fauna and the appearance of fossils characteristic of the
uppermost Ashgillian such as Leonaspis olini. The upper part of Kralav Dvir beds (locality
of Kosov of Barranpe, 1852, 1872, and Marex, 1952, as well as a «pelocarbonatic layer at
Zadni Ttebati» of Cururag, 19515) — should be treated in part as equivalent to the unfos-
siliferous «passage beds» of Brzezinki — in the Holy Cross Mountains, and the Staurocephalus
beds of Vistergbtland, and in part as equivalent of the lower part of the Dalmanitina beds of
these countries.

The age of the Kosov quartzites overlying the Kraliv Dvir beds has been for a long
time an open question, on account of the lack of any faunal evidence from these beds.
Troepsson (1936) and Boucex (1937) have recorded the Kosov beds as a basal sediment
of the Silurian. More recently, however, Boucek (1953) has recorded the discovery of a further
graptolitic zone, viz. that of Akidograptus ascensus in the Lower Silurian below the zones of
Orthograptus vesiculosus and Akidograptus acuminatus. The beds yielding 4. ascensus overlay
the Kosov beds, the latter being therefore presumably of Ordovician age. Similarly, Rouricn
and Crvrurac (1952) are of the opinion that the Kosov beds are of Ordovician age. The question
has fortunately been resolved in recent years by the discovery of a real Ordovician fauna in
the Kosov beds in several places in Bohemia. PrantL and Prisyr (1944) have described Eoho-
malonotus ( Eohomalonotus) foveolatus PrantL & Prisyr from the upper part of the Kosov
beds in the boring at Tachlovice, fragmentary specimens of Glyptograptus sp. and Climaco-
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graptus sp. being found together. Similarly, E. (Eohomalonotus) foveolatus has been found
by Havuicex in the upper part of Kosov beds at Béchovice (cf. Marex, 1951). However, the
most interesting is the discovery by Marex (1951) in the uppermost layers of Kosov beds,
at Nova Ves near Prague, of Dalmanitina mucronata (Brongn). and Brongniartella inexpectata
(Barranpe). Both trilobite species here mentioned prove the Ordovician age of the Kosov beds.

A correlation of the uppermost part of the Ashgillian of Scandinavia, Poland and Bohemia
is now comparatively easy. In the uppermost Ashgillian of Scania and Vistergotland there
occur the beds known commonly as the «Dalmanitina beds», in which Leonaspis olini and
Brongniartella platynotus accompanied by Daimanitina mucronata have been identified. The
same trilobite assemblage has been identified in the Holy Cross Mountains, in the Upper
Ordovician of the Bardo syncline.

In the uppermost part of the Kralliv Dvir beds discussed above in Bohemia there occur
also Leonaspis olini and Dalmanitina mucronata. It is probable, but not however sure, that
Brongniartella inexpectata (Barranpe), recorded by Marek from the Kosov beds, is conspecific
with Brongniartella platynotus (Daiman). Thus, on the whole area from Vistergotland, through
Scania, Holy Cross Mountains and Bohemia, there occur in the uppermost Ashgillian three
common species: Dalmanitina mucronata, Leonaspis olini and Brongniartella platynotus, which
render possible a precise correlation of these beds.

One should, however, mention that in addition to the three species mentioned here,
there occur in the Holy Cross Mountains in the zone of Dalmanitina mucronata a rich fauna
of other trilobites, some of which are described in the present paper, the remaining being
entirely new forms which are imperfectly known and must remain unfortunately for the time
being undescribed. A similar fauna has not been reported from other regions. Moreover, the
uppermost Ordovician is represented in Bohemia by the very thick Kosov quartzites with an
extremely poor fauna. Beds of the same age represented in the Holy Cross Mountains by the
mudstones only several metres thick. These mudstones in the Holy Cross Mountains are in
some layers coarse grained. In Sweden there occur in the beds of the same age mudstones
and sandy shales.

In the Lower and Middle Ashgillian the conditions all over Southern Sweden, Poland
and Bohemia were fairly similar — causing the deposition of similar mudstones yielding rich
trilobite fauna. At the close of the Ordovician, in the uppermost Ashgillian the sea became
shallower in Sweden, Poland and Bohemia, but there were evidently differences in the depth
of that sea. In Sweden, Troepsson (1935, 1936) suggested that the sea there became shallower
towards the end of the Trefaspis shales and ultimately an emergence occurred in this region.
According to Kautsky (1953, p. 121) in the other occurrences of the Dalmanitina beds in
Sweden (in Vistergdtland and Visterbotten) there are two stratigraphical breaks above and
below the Dalmanitina beds. At any rate, the uppermost Ashgillian is represented in Sweden
by sandy beds, deposited in a very shallow water and yielding a scanty fauna.

Similarly the Kosov quartzites in Bohemia are the sediments deposited in very shallow
water and are characterized by an extremely scanty fauna.

The Dalmanitina beds in Poland are represented still by mudstones. These mudstones
are more sandy than those of the zones of Eodindymene pulchra and Staurocephalus clavifrons
in the section of Brzezinki, and are deposited in the evidently shallower water than the mudstones
of the Lower and Middle Ashgillian. But in the zone of Dalmanitina mucronata in the Holy
Cross Mountains there occurs a rich fauna of trilobites and no evidence is available that any
emergence occurred there. In spite of the differences in the thickness, in the lithological character
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and in quantity of the fossils, the occurrence of the three common index fossils seems to prove
that they are of the same age.

It is also worth mentioning that in a boring in Dgbniak (near Wélka), Czarnocki
(1950, p. 247-250) stated the occurrence of some metres of sandstones, below the Silurian
graptolitic shales and above the mudstones, yielding the trilobite fauna. The occurrence of
similar sandstones was stated by Tomczvk (1957) in a new boring in De¢bniak. There is no
faunal evidence from these sandstones but their stratigraphical position prove that they are
of the uppermost Ashgillian age. Czarnvockr (1950) identified from the mudstones, underlying
the sandstones, Dalmanitina sp. If this means that we are dealing here with D. mucronata,
it would be possible to assume that the Dalmanitina beds occur along the northern side of
Lysogoéry range, their top being here developed as sandstones. This would render possible
a more precise comparison of the conditions during the deposition of Dalmanitina beds between
Scandinavia, Poland and Bohemia. As however, as stated above, there is no faunal evidence
from these sandstones, the above considerations must remain for the time being entirely tentative.

The more detailed correlation of the Upper Ordovician beds of Bohemia, Poland,
Scandinavia and Great Britain, with more distant regions characterized by the different faunal
assemblage, would be beyond the scope of the present paper. With regard to the Baltic provinces,
a detailed correlation of the Swedish and Norvegian Upper Ordovician beds with those of
Estonia was done by Jaanusson (1956c¢).

With regard to North American regions, a tentative correlation with the Upper Ordovician
beds of Percé, Quebec, Canada (cf. Crarke, 1905; Scuucuert, 1930; KinprLe, 1936) may
be done. In the Upper Ordovician Whitehead formation of Percé, there occur a rich fauna of
brachiopods, corals, trilobites, cephalopods and rare graptolites (Coorer, 1930; Coorer &
Kinoie, 1936; Foerste, 1936; Ruepemann, 1936). The fossils are preserved in limestones,
and the general assemblage of the fauna (the occurrence of corals and cephalopods) is different
from that characteristic of the Ashgillian Central European mudstones, discussed in the present
paper. The Whitehead formation assemblage seems to be more like that characteristic of the
Siljan reef limestone and Keisley limestone, as it has been already stressed by ScrucHert
(1930, p. 170) and Coorer & Kinpre (1936, p. 349). In fact, among the trilobites of Percé
there are several forms showing «Dalarna» and «Keisley» affinities, however, on the other
hand, there occur a number of species (the representatives of the genera Sphaeragnostus, Novaspis,
Ogmocnemis, Cyclopyge, Raphiophorus, Lonchodomas, Tretaspis and Leonaspis), showing
closer affinities with the fauna of the Ashgillian European mudstones of Great Britain, Poland,
Bohemia and Scandinavia. Thus, in the Whitehead formation the fauna of both Ashgillian
European facies (reef limestones and mudstones) is mixed, and this may be taken as a new
evidence for correlating all these beds.

GEOGRAPHICAL DISTRIBUTION OF TRILOBITES IN THE UPPER
ORDOVICIAN SEAS OF EUROPE

The general knowledge of the Upper Ordovician European trilobites is still very scanty.
The field work carried out in the Holy Cross Mountains has enabled me to recognize 19 new
trilobite species and subspecies from this region, belonging often to new genera and even
families, and moreover has shown that there occur at least twice as many further new species
which are as yet unsufficiently known to be properly described. I fully realize that if more
fossils are collected from other places in Europe, even just those mentioned in the present
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paper, let alone new areas and localities, the general pattern of the distribution and migration
of trilobites in the Upper Ordovician European seas would be changed to a very great extent.
The conclusions drawn here, however, only reflect the present state of our knowledge of this
subject.

In discussing the distribution of trilobite species (comp. the list on p. 28), it was necessary
to count the number of species occurring in separate zones of the Upper Ordovician in the
different regions. This was done by accepting the following points:

1. The incompletely known species, such as for example Geragnostus sp. and Actino-
peltis sp. a, are without doubt separate species. They could not be recognized on account of
the scanty material available, but when more specimens are collected, it should be possible
to give them specific names. In the following discussion therefore all such forms are treated
as species.

2. 1t is accepted that a species occurs in a given region, even though there may be some
slight doubt about it, as for example in the occurrence of Proceratocephala terribilis bituber-
culata n. subsp. and Whittingtonia whittingtoni n. sp. in Scania.

3. Similarly species identified, as for example Actinopeltis globosa (Barranpe) from
Bohemia and Actinopeltis cf. globosa (Barranpg) from the Holy Cross Mountains, are treated
here as conspecific. An exception is Octillaenus hisingeri (Barranoe) from Bohemia and
O. cf. hisingeri (Barranpe) from Scania (comp. Troebsson, 1924). As this species has not
been recorded from Poland, one cannot accept that Scanian and Bohemian forms are conspe-
cific, and they are treated here tentatively as separate species, endemic for each region in
question.

ZONES OF EODINDYMENE PULCHRA AND OF STAUROCEPHALUS CLAVIFRONS
(text-fig. 3)

The lower and middle horizons of the Ashgillian in the Holy Cross Mountains were
recognized respectively as the zone of Eodindymene pulchra and the zone of Staurocephalus
clavifrons. From the reasons given in the chapter «Stratigraphy», the exact equivalents of
these horizons in the neighbouring regions (Bohemia, Bornholm, Scania and Vistergstland)
could not be defined with certainty. Therefore, when discussing the geographical distribution
of the trilobites, the zones of E. pulchra and S. clavifrons are treated together. In the neigh-
bouring regions they correspond to: in Bohemia — the lower and middle horizons of the
Kraluv Dvir beds (Cururaé, 1951a, 1951h, 1952); in Bornholm — the Tretaspis beds
(Trinucleusskifer of Ravn, 1899); in Scania — the Tretaspis beds (Trinucleuslager of Ou,
1906); in Vistergotland — the Green and the Red Tretaspis mudstones (HenningsmoEn,
1948) = (Trinucleidskiffer of Linnarsson, 18694, Trinucleusschiefers [of , Wiman,  1910).

In Scania as well as in Bornholm the beds discussed are represented by grey mudstones,
sometimes well bedded, yielding similar assemblages of trilobites. There are, however, some
species known from Scania, which have not been found in Bornholm, but this seems to be
due to the larger collections from Scania. Therefore, in the present discussion Bornholm and
Scania are treated as one region.

The discussion of the present paper is concerned mainly with four regions: Bohemia,
. Holy Cross Mountains, Bornholm — Scania and Vistergotland, for which detailed information
concerning the occurrence of trilobite species has been recorded. The regions situated further
west (Oslo region, Great Britain, and Quebec, Canada), which in spite of some species in
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common are characterized by different faunal assemblages, are considered only for com-
parison.

From the four regions in question, 113 trilobite species have been described from the
beds corresponding to the zones of Eodindymene pulchra and Staurocephalus clavifrons (comp.
fig. 3). The total number of species living in this area was certainly much greater; in all the
collections there are fragments of a good many new species, too fragmentary to be described.

There are 64 species known from the Holy Cross Mountains, 43 from Bornholm-Scania,
33 from Vistergotland, and 40 from Bohemia. It appears that the fauna in the Holy Cross
Mountains was richer than in the neighbouring regions, but this may be due to the fact that
more fossils were collected from this region.

Among 113 species recorded from the four regions, there are 8 species which occur
throughout the entire area. They are: Trinodus tardus (Barranoe), Amphitryon radians
(Barranpe), Cyclopyge speciosa (Barranpg), Phillipsinella parabola (Barranoe), Dindymene
heidingeri Barranoe or D.ornata Linnarsson(regarded here as conspecific, see p. 147), Lonchodomas
portlocki (Barranoe), Tretaspis granulata (Wanienserc) and Tretaspis seticornis (HisiNGER).
All these species. except T. seticornis which is rare, belong to the most common fossils in all
the regions. Some of them have a greater geographical distribution, occurring also in the Oslo
region and in Great Britain. Phillipsinella parabola has the widest geographical distribution,
being known not only from the Oslo region and Great Britain (North Wales, South Wales,
Lake District, West Yorkshire and Girvan), but also from Portugal (DeLcano, 1908). Cyclopyge
speciosa is a common species in all four regions. In Britain there occurs Cyclopyge bumasti
Reep (in Girvan), similar to C. speciosa, but it is too poorly known to be discussed. Tretaspis
granulata is the most common species in both the zones of Eodindymene pulchra and of Stauro-
cephalus clavifrons in the Holy Cross Mountains. Its remains are common even in beds in
which almost no other species have been found, as for instance in greenish hard mudstones
resting on graptolitic shales in Wolka. [t is also the most common fossil in all the other regions.
Besides these areas it has been recorded also from the Oslo region, though it is very rare there.
In Britain, Tretaspis granulata does not occur, but is replaced by the closely related species
recorded by Reep (1935, p. 3) as Trinucleus ceriodes var. scotica. The second tretaspid species —-
Tretaspis seticornis — on the contrary is very common in Norway and seems to be more rare
in Vistergotland and Scania, but very rare in Poland and Bohemia. Its main distribution falls,
however, into beds corresponding to the zone of Pleurograptus linearis. Lonchodomas portlocki
occurring in large numbers in all the regions, does not spread into Great Britain, where in the
corresponding beds there occur, however, the closely related species L. drummuckensis (Reep).
Dindymene heidingeri or D. ornata is known only from the four regions; similarly Amphitryon
radians occurs only in the four regions discussed. Tt is of great interest that this species seems
to be especially common in Vistergétland, a little less common in Scania and Bornholm, rather
rare in Poland, and again abundant in Bohemia. But it is not quite certain whether the Vister-
gotland specimens identified as Remopleurides radians Barranpe (Linnarsson, 1869b)
are in fact conspecific with the Bohemian representatives of this genus. Remopleuridid material

Fig. 3

Diagram showing the percentage distribution of trilobite species in the Lower and Middle Ashgillian in Bohemia, Poland,
Scania-Bornholm and Vistergotland

« 8 species common for Bohemia, Poland, Scania-Bornholm and Vistergétland, b 11 species common for Poland, Scania-Bornholm and Vister-

gotland, ¢ 7 species common for Poland and Scania-Bornholm, d 4 species common for Scanja-Bornholm and Vistergstland, e 4 species common

for Bohemia, Poland and Scania-Bornholm, f 5 species common for Bohemia and Poland, g species endemic for every region (23 in Bohemia, 29
in Poland, 9 in Scania-Bornholm, 10 in Vistergotland). . .

On the list enclosed (cf. p. 28) there are 44 species recorded from the Tretaspis beds of Scania, but Dalmanitina mucronata occurring in the
uppermost part of these beds, which are probably an equivalent of the «passage beds», has not been taken into account in this diagram.
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from Great Britain belongs to quite different species, and no one species which could be compared
to Amphitryon radians is known from this area. Lastly Trinodus tardus is a very common species
in the four regions, especially in Poland. It is not certain whether it occurs also in Great Britain.
If Trinodus agnostiformis McCov, occurring in the same beds in Great Britain, is not conspecific
with T. tardus, it is certainly very closely related to it.

There are 11 species not known from Bohemia, but occurring in Vistergstland, Scania-
Bornholm and Poland. They are: Staurocephalus clavifrons Anceun, Oedicybele kingi Wrir-
TinGToN,  Dindymene  longicaudata n. sp., Pseudosphaerexochus laticeps (Linnarsson),
Liocnemis recurvus (Linnarsson), Diacanthaspis decacantha (Anceuw), Panderia megaloph-
thalma Linnarsson, Ectillaenus leptopleura (Houm), «lllaenus» angelini Howm, Stygina sp. and
Stubblefieldia sp.

Staurocephalus clavifrons and Qedicybele kingi occur not only in the three regions, but
also in Great Britain. O. kingi is one of the less common fossils in all these regions. S. clavifrons,
on the contrary, seems to be very common in Poland (in the zone of S. clavifrons) and fairly
common in Scandinavia (Bornholm, Scania, Vistergotland and Siljan district). In Vistergétland
and in the Siljan district it is common in the so-called Staurocephalus beds, which are treated
here as equivalent to the passage beds between the Staurocephalus clavifrons zone and Dalma-
nitina beds. Tt probably occurs also in the Red Tretaspis mudstones (comp. Staurocephalus
sp. ¢; KieLan, 1957), being however rare in these beds. Liocnemis recurvus and Panderia
megalophthalma are fairly common species in all the three regions, being unknown from any
other area. Pseudosphaerexochus laticeps is very common in Vastergdtland, common in Scania
and Bornholm, but in Poland it is represented by a single specimen only, found in the zone
of Eodindymene pulchra, being unknown from the zone of Staurocephalus clavifrons. Dindymene
longicaudata n. sp., on the contrary, is a very common species in the zone of S. clavifrons in
Poland, but is comparatively rare in Scania-Bornholm and Vistergttland. Stygina sp. and
Stubblefieldia sp. — forming evidently a new species too poorly known to be described at
present — are rather rare forms, occurring in Poland and Vistergttland, and probably also
in Scania-Bornholm. Lastly Ectillaenus leptopleura and «lllaenus» angelini are only known
with certainty from Vistergétland. «lllaenus» angelini has been cited by Oun (1906) from
Scania too, but is represented there by a single, poorly preserved cephalon. In Poland, it is
represented by a related form «lllaenus» cf. angelini. Ectillaecnus leptopleura is known from
Vistergotland and (E. cf. leptopleura) from Poland. 1f it occurs in these two regions, its occur-
rence in Scania and Bornholm must be accepted too on account of the geographical position
of these regions.

There are 7 species of which the occurrence is restricted to two regions only: Poland
and Scania-Bornholm. They are: Zdicella bornholmiensis n. sp., Zbirovia longifrons (OLin),
Proceratocephala terribilis bituberculata n. subsp., Whittingtonia whittingtoni n. sp., Ceraurinella
intermedia (KieLan), Eodindymene pulchra (Oux~) and Dionide subrotundata n. sp.

Proceratocephala terribilis bituberculata is a very rare species in both regions. It is of
great interest, that this species has its equivalent in Great Britain (Scotland) in the beds of the
same age (Upper Drummuck Group), being represented there by a different subspecies P. fer-
ribilis terribilis (Reeo). Whittingtonia whittingtoni n. sp. is a second rare species in Poland
and Scania-Bornholm, not known elsewhere. Whittingtonia bispinosa (McCoy) occurs in the
Upper Ordovician limestone of Chair of Kildare in Eire and in the Upper Ordovician Siljan
reef limestone (Upper Leptaena limestone) in Siljan district, Sweden. Thus it occurs in the beds
of the same age as W. whittingtoni, but deposited in different conditions, forming reef limestones.
On the whole, the fauna of the Siljan reef limestone and of the Kildare limestone is quite different
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from that characteristic of Tretaspis mudstones in Europe. Two representatives of Whittingtonia,
though being different species, are rare examples connecting these two different faunas. Eodin-
dymene pulchra seems to be fairly rare in Poland and Scania. The four remaining species, which
are characteristic of Poland and Scania-Bornholm, represent fairly common forms in both
regions and are not known from any other areas.

To conclude with the Swedish regions, the forms found only in Vistergdtland and Scania-
Bornholm should be discussed. Only four such species may be cited, and they are: Dionide
euglypta (Anceuin), Flexicalymene trinucleina Turiserc, «Cheirurus» subulatus LiNNarssoN
and Tretaspis latilimbus (Linnarsson). T. latilimbus is known from the Oslo region and
Jamtland (Stormer, 1930; Askiunp, 1936; Tuorstunp, 1940), D. euglypta has been recorded
from Jimtland (Askiunp, 1936) and F. trinucleina — from the Black Tretaspis shales of
Ostergdtland and the Siljan district (Tornquist, 1884/85).

In discussing the our four regions, two other groups of species (besides endemic forms)
may be distinguished. They are species occurring in Bohemia, Poland and Scania-Bornholm,
which are not known from Vistergétland. Such forms include only four species: Cyclopyge
quadrangularis n. sp., Opsimasaphus jaanussoni n. sp., Raphiophorus gratus (Barranpe) and
R. tenellus (Barranoe). C. quadrangularis (recorded previously by several authors as C. rediviva)
occurs frequently in Great Britain as well. The remaining three species are not known from
any other areas and are fairly rare in the regions discussed here.

Lastly there are species occurring in Bohemia and Poland, and not known from
Scandinavia at all. There are five such species: Cyclopyge gigantea (Barranpe), Carmon
mutilus (Barranpg), Actinopeltis gryphus (Barranpe), A. globosa (Barranpe) and Dindy-
mene fridericiaugusti Hawre & Corpa. None of these species is known outside the two regions,
moreover Poland and Bohemia are the only regions from which the genera Carmon and Actino-
peltis are known. The different representatives of Actinopeltis are more common in Bohemia
than in Poland. Carmon mutilus is very common species in Poland, and seems to be less abundant
in Bohemia. Cyclopyge gigantea, on the other hand, is rare in both regions. Dindymene frideri-
ciaugusti is also fairly rare in Bohemia and in Poland, especially when compared with the
other very abundant dindymenid species in the latter region.

The remaining species from the total number of 113, occurring in all the four regions,
are endemic forms in every region. The assemblage of endemic forms in every region may be
easily recognized from the list enclosed. There are 29 endemic species known from the Holy
Cross Mountains, 23 from Bohemia, 10 from Vistergdtland, and 9 from Scania-Bornholm.
Some of the «endemic» forms are known from other regions too, but occur there in the different
zones. Thus, for instance, Dalmanitina mucronata is endemic for Bohemia in the Lower Ashgil-
lian, but it occurs in the «passage beds» in Scania and Vistergotland, as well as in the upper-
most Ashgillian in Scania (An~ceiN, 1851; Troebsson, 1918, 1920, 1921; Temeie, 1952a),
in Vistergotland (Linwarsson, 1866, 1869h; Howm, 1901), in Dalarna (TrorsLunp, 1935),
in the Oslo region (Kierurr, 1865; Kiaer, 1897; Troepsson, 1918), in Poland (Czarnocki
19285; Kieran, 1956) and in Great Britain (Savrter, 1853, 1864; ELies & Woop, 1896;
Reep, 1907; Temere, 19524).

Similarly Platylichas laxatus is cited here as endemic for the Red Treraspis mudstones
of Vistergdtland, but this only means that it does not occur in the corresponding beds of Scania-
Bornholm, Poland and Bohemia; it does, however, occur in the Chasmops Limestone of the
Oslo region (Stormer, 1945), in the Boda limestone — Siljan distiict of Sweden
(Warsura, 1939); it has been cited by Ouin (1906) from the Chasmops beds of Scania, occurs
in the Lyckholm formation of Estonia (F. Scamr, 1885), and is a common species in the
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Upper Ordovician of Great Britain (Saviter, 1848, 1851; Murcrison, 1867; NicHoson &
Etueripce, 1878-1880; Reep, 1896).

Also Illaenus roemeri Vorsortn, «endemic» for Vistergétland, occurs in the Lyckholm
formation in Estonia (Howm, 1886; Jaanusson, 1956¢), in the Upper Ordovician of the Oslo
region (Broccer, 1882), and it is known from the erratic boulders of Germany (Roemer,
1861).

The analysis given above shows that among the four regions discussed, the connections
between Poland and Scania-Bornholm were the greatest. There are 30 common species for
Poland and Scania-Bornholm, which in comparison with 43 species known from this period
in Scania-Bornholm is a very great number. 64 species are known from these beds in Poland.
[f more thorough collecting of fossils is done in Scania, it will be certainly shown that there
are still more forms in common and that the Holy Cross Mountains and Scania-Bornholm
may be considered as one geographical region, in which conditions were closely similar in two
of its provinces (Poland and Scania-Bornholm). The fauna of Scania-Bornholm shows, on the
other hand, some similarities with that of Vistergotland, though these connections seem to be
less close than with Poland. There are 23 common species, and the lithological development
of the beds in question in Scania seems to differ more from that of the Red Tretaspis mudstones
than from the equivalent mudstones in Poland. There are 17 common species for Poland and
Bohemia; thus the region of the Holy Cross Mountains seems to be in certain respects inter-
mediate between Bohemia and Scandinavia.

DALMANITINA BEDS

Between the zone of Staurocephalus clavifrons and the Dalmanitina beds there usually
occur «passage beds» yielding the fauna of both zones. The exact correlation of the passage
beds is difficult. In Vistergdtland, the Staurocephalus beds have been claimed as passage beds,
but in Scania and Bornholm the passage beds cannot be recognized with any certainty. It is,
however, probable that in Scania they may correspond to the beds underlying the Dalmanitina
beds, in which S. clavifrons and D. mucronata occur together (cf. Troensson, 1918). In Poland
they are represented by the unfossiliferous beds of Brzezinki, or it is also possible that they
are tectonically faulted out. Lastly, in Bohemia the third horizon of the Kraldv Dvir beds of
Curupat division (Curupal, 1951a, 1951b) has a faunal assemblage different from that of
the Kréaliv Dvir beds and is claimed as the passage beds between the Kraliv Dvir and the
Kosov beds. As the passage beds were recognized with certainty only in two regions out of
the four discussed, a comparison of the geographical distribution of trilobites in these beds
cannot be made.

In Scania, Poland and also Great Britain, the Dalmanitina beds cover two zones; the
lower zone of D. olini, and the upper zone of D. mucronata. The D. olini zone has not been
recognized, however, in other districts of Sweden and in Bohemia. Therefore, in the discussion
of the geographical distribution of trilobites in the uppermost Ashgillian, both zones are treated
together.

There are three species which are common to all the four regions, they are: Dalmanitina
mucronata (BroncniarT), Leonaspis olini Troepsson and Brongniartella platynotus (Daiman).
In addition to them, there occur some endemic forms. Thus, Leonaspis centrina (DaLman)
is known from Vistergdtland only. Stenopareia oblita (Barranoe), «Dalmanites» morrisiana
Barranpe, Actinopeltis insocialis (Barranpe) and Cryptolithus cosoviensis Marex have
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been recognized in the uppermost part of the Kraliv Dvir beds and are unknown from the
other areas. No endemic forms, however, from the Kosov beds, where the fauna is extremely
rare, were recognized. Similarly in Scania, the faunal assemblage in the Dalmanitina beds is
very poor, no endemic forms being hitherto described.

In Poland, in the D. mucronata zone, D. mucronata is the most abundant fossil, represent-
ing more than 60 per cent of all the fossils collected from this zone. In addition to it and to
Leonaspis olini and Brongniartella platynotus, there occur several species passing from the zone
of Staurocephalus clavifrons. They are: S. clavifrons Anceu. Phillipsinella parabola (Barranpe),
Oedicybele kingi Wwrittingron and  Trinodus tardus (Barranoe). The second group of trilo-
bites js poorly known and has not been identified to specific level, e. g. Whittingtonia sp.
Lastly, there bccur in Poland in the zone of Dalmanitina mucronata a group of new forms.
known neither from the preceding zone nor from any neighbouring region. To such species
belong, for example, «Proetus» sp. a, «Proetus» sp. b, «Proetus sp. ¢, «Otarion» sp. a, Trilobites sp.
and many other undescribed species. Among them only Trilobites sp. seems to be known also
from Great Britain (comp. p. 179).

MIGRATION
(text-fig. 4)

From the data given in the preceding chapters certain conclusions can be made about
the migration of trilobites in the Upper Ordovician seas of Europe.

LOWER AND MIDDLE ASHGILLIAN

In the Caradocian (zone of Pleurograptus linearis and lower beds) the area of the Holy
Cross Mountains formed a part of a sea in which black graptolitic shales were deposited
(Tomczyk, 1957). Similarly to Poland, in Bornholm (Happing, 1915), Scania (Funkouis.
1919; Ouin, 1906) and Vistergotland (Truorsiuno, 1948; Henningsmoen, 1948), the zones,
of Pleurograptus linearis and of Dicranograptus clingani are developed as black graptolitic
shales, which are underlaid by the Upper Ludibundus limestone, yielding shelly fauna (cf. Oun.
1906; Linostrom, 1953). Black, in part graptolitiferous shales of the Pleurograptus linearis
zone extends farther northwards and westwards in Central and Northern Sweden, being known
also from the Oslo region. In Ostergotland, Siljan district and Jamtland they are known as
Black Tretaspis shales and in the Oslo region as Lower Tretaspis shales. Trilobite fauna of the
P. linearis zone is known from Ostergdtland, Siljan district and Jimtland, but — except the
Siljan district — is poor and imperfectly known. Tornquist (1884/85) described from the
Black Tretaspis shales of the Siljan district 9 trilobite species.

Caradocian graptolitic shales are known from North Wales (Conway) (Smrru & Georae,
1948), but not from the Middle and South Wales, where the limestones and shales were deposited
(Jones, 1938; Princre & Georce, 1948).

In the area to the south-west of the Holy Cross Mountains, i. €. in Bohemia, the Caradocian
strata, underlying the Kraldv Dvir beds, are represented by shelly facies, the so-called Bohdalec
beds, with grey shales in the lower part and sandy shales in the upper part (Rouvicu, 1957).

The assemblages of the Caradocian trilobites of northern Sweden and Bohemia are
markedly different, no common species being known. One should stress, however, that the
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Table 2

List of distribution of trilobites in the Lower, Middle and Upper Ashgillian of Bohemia.
Poland and Scandinavia
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Dalmanitina beds.

«Proetus» scanicus OUIN . . . . .7, ... 0L
«Proetus» sp. a . ‘ ) |
«Proetus» sp. b . . . . . . . i
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*) Sign 4 means the species occurs in a given region; sign — means the occurrence of the species probable, but not certain.
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o C. sulcata (BARRANDE) .

Cyclopyge sp. a

Cyclopyge sp. h

Cyclopyge sp. ¢

Symphysops  armata
RANDE)

(BAR-

S. subarmata elongara n. subsp.

Symphysops sp. a .
Symphysops sp. b .

| «lllaenus» angelini HoLM

«lllaenus» cl. angelini HoLM
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O. jaanussoni n. sp. i | g |
Opsimasaphus sp. s
Stygina sp. . . . . . . . . . |.. |
Cyclopyge quadrangularis n. sp. — i
C. gigantea (BARRANDE) -4 .
C. speciosa HAWLE & CORDA | |+ 4 4
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(continued)

Remarks

Occurs in the Upper Ludi-
hundns beds of Scania, in
the Siljan reef limestone of
Siljan district, Sweden, in
the Lyckholm formation of
Estonia and in the Ashgiilian
of the Oslo region and Great
Britain.

Occurs in Great Britain.

Occurs in the Caradocian of
Bohemia, its occurrence in
the Ashgillian not certain.

S.  subarmata  subarmata
(REED) occurs in Great
Britain.

) Considered here conspecific.

|



Bohemia

Species

Lower & Middle

Kriliv Dvar beds

Upper Kraluv
Dvur beds

«laenus» sp. .

o
\
«/llaenus» roemeri VOLBORTH | . .

«fllaenus» hospes BARRANDE
Panderia megalophthalma LiN- |
NARSSON . . . . . . . .|
Stenoparcia oblira(BARRANDE)
Octillaenus  hisingeri  (BAR- ‘
RANDE) . . . . . . . . .4
0. cf. hisingeri (BARRANDE) . ! il a

Kosov beds

Lctillaenus leptopleura (Houm) | . . . .| o

E. cf. leptopleura (HoLMm) .

Zetillaenus wahlenbergianus

(BARRANDE) . .4
Zdicella zeidleri (BARRANDE)| - | ‘
Z. bornholmiensis n. sp.

Zbirovia longifrons (OLIN) . . |. .| . ...
Leonaspis olini TROEDSSON . . . .| 4+ 1. .
L. cenrrina (DALMAN) . . . . e

Selenopeltis buchi buchi (BAR-
RANDE)

Diacanthaspis decacantha (AN- |

Whittingronia whittingronin.sp. | . . 1. .
Whirtingronia sp.

Proceratocephala rterribilis bitu-
berculata n. subsp.

Telephina fracta (BARRANDE)
Colpocoryphe declinata (Haw-
LE & CORDA) . . . . . . |

«Calymene» incerta BEYRICH

«Calymene» pulchra BEYRICH | . . . . ..

Calymene asperula NOVAK Ms,
«Calymene» sp.

-+

|

|
GELIN) \\

|

|
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(continued)
I
: Remarks

1
%
3|
Qi
£

Occurs in  Estonia, Oslo

region and in the erratic

boulders of Germany.

Considered here conspecific.

Occurs also in the Llanvirn-
ian of Bohemia.

P. terribilis terribilis (REED)
occurs in Great Britain.

| Identification not  certain.
C. incerta occurs n the
Caradocian of Bohemia.



UPPER ORDOVICIAN TRILOBITES

o

=R
o
5

[N

Scania

Bornholm

Bohemia

Wolka,

Brze- |
zinki

Bardo
syncl.

Species

Staurocephalus

clavifrons zone

Lower & Middle
Kraliv Dvir beds
Upper Kralgy
Dviir beds

Kosov beds
Eodindymene
pulchra zone
Staurocephalus
clavifrons zone
mudstones

| Dalmanitina
beds

| Tretaspis beds

| Tretaspis beds

| Dalmanitina beds

[ Red Tretaspis

| Flexicalymene  trinucleinu
(TULLBERG) . .+ « « « v ool

Brongniartella platynotus (DAL- | ‘ |
MAN) . . . . o e e e

B. inexpectata (BARRANDE) . +

Eohomalonotus  ( Eohomalono-
tus) foveolatus NOVAK Ms. .

Carmon mutilus (BARRANDE) | -

o 1=

Dalmanitina olini TEMPLE .

D. mucronata (BRONGNIART) | |  +

«Dalmanites» morrisiana BAR- | |
RANDE R .
Liocnemis recurvus (LINNARS-
SON) . . .o
L. concinnus n. sp. . . . . .|, ‘ ‘ Al ]
Calliops ecclesiastica (OLIN) . | | . .| (..
Kloucekia phillipsi( BARRANDE) | .1
Placoparia (H.) prantli n. sp. . .| 1. . ..l
Ceraurinella intermedia (KIE- |
|
\ i
\

Ceraurus? sp.
Eccoptochile tumescens (
RANDE)

LAN).
Bag-
o

Actinopeltis  gryphus (BAR-|
RANDE) R .

A. cf. gryphus (BARRANDE) .

| ——— — —— . F—

A. globosa (BARRANDE) . iy |

A. cf. globosa (BARRANDE) . . | .

-} ‘ ‘

A. barrandei n. sp. T+
A. insocialis (BARRANDE)
Actinopeltis sp. a .
Actinopeltis sp. b
Pseudosphaerexochus pectinifer

(BARRANDE) . . .
P. laticeps LINNARSSON .
P. ravni (OLIN) . . .
| P. wolkae n. sp.

_’_

+ +

+

Staurocephalus

| beds

Vister-
gotland

| Dalmaniting
beds

+
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(continued)

Remarks

Occurs in the Black Tretaspis
shales of Vistergotland and
the Siljan district.

It is highly probable that
three species quoted here
are conspecific.

Occurs in Great Britain.

Occurs in Great Britain and |
in the Oslo region.

Considered here conspecific.

. T — 1

Occurs in the Caradocian of

Bohemia. Considered here
conspecific.
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Specics i
3
=
-~
§
| §
\ Pseudosphae/ exochus sp. a
Pseudosphaerexochus sp. b
‘ Pseudosphaerexochus sp. ¢
Stubblefieldia neglecra (BAR-
| RANDE)
| Stubblefieldia sp. S
| Hanunatocnemis  tetrasulcatus
n. sp. .
‘ Cheirurus subulams LINNARS-
SON . . . . . ...
| «Ch.» fortis BARRANDE .
Cyriometopus  neuter (BAR-‘*
RANDE) . . . . . . . . |
| Areia suecica OLIN
A. bohemica BARRANDE ‘
Atractopyge verrucosa (Dat-.
MAN) e
Paracybeloides  loveni  (LIN-
NARSSON) . . . . . . . .l..
Dindymene  heidingeri BaRr-
RANDE

D. ornata LINNARSSON

D. frlder:cmugusu HAWLE &\
CoRDA

D. longicaudata n. sp.

Eodindymene pulchra (OLIN)

Staurocephalus clavifrons AN-
GELIN .

Staurocephalus sp. ¢ (m KlE-
LAN, 1957) .

| [
Sphaerocoryphe
GELIN

dentata  AN-

Oedicybele kingi WHITTINGTON

Hibbertia sanctacrucensis n. sp. [ .

Hibbertia sp.

Arraphus  corniculatus ANGE-
LIN .

Shumardia polomca n. sp.

Dionide subrotundata n. sp.

D. decorata n. sp. .

D. speciosa HAWLE & CORDA

ZOFIA KIELAN
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- Occurs in Great Britain and
: + in the Siljan district of !
Sweden. Considered here
conspecific.
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(continued)
‘ Poland
N § i Vister-
Bohemia & o| E |Scania .
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D. eug TR Oceurs in Jémtland
D. euglypta (ANGELIN) | .- + [+ + ccurs in Jamtland.
Raphiophorus  tenellus (BaR- [ | |
RANDE) . . . . . . . . . F e wlors (s | T e | mle '
R. gratus (BARRANDE) . . . ‘ + !, .|. ]+ |~ + | +
R. acus (TROEDSSON) . . . . \ = Slf P = = ‘
Lonchodomas portlocki (BAR-‘
RANDE) . . . . . . . . . +.+1..—|- + 4+ L+ ]+
Cryptolithus  ultimus  (BAR- ’ \ [ |
RANDE) . . . . . . . .. + |
C. cosoviensis MAREK . . . |. .|+ | ‘ | ‘ i
= — e (e [ PR | S IR PYS R - I S o = s —
| Tretaspis granulata (WAHLEN- | | | ‘ | Probably occurs in the Oslo
BERG) . . . . . . . . .. |+ + |+ ‘ -+ [+ .|+ ]+ ‘ | region.
| T. seticornis seticornis (HISIN- N IR ‘ | Occurs in the Oslo region,
{ GER) - .« . - ... ... + ..|..‘....‘+\..IHI‘+ |{—| ‘ in Estonia and Jamtland.
T latilimbus (L ‘ ‘ | ' ‘ | Occurs in the Oslo region
. latilimbus (LINNARSSON) | . wll= = .‘— S | and in Jimtland.
o o (R T a0 [l | N e = e B
' Novaspis albida (REED) . . . .. . .|..]|. ! + |+ | | ‘ Occurs in Great Britain.
=g J RS M i - R M=) == == e [a—— e -~ —
= ‘ \ ' I ‘ Occurs in the Dalmanitina
’ (COPEEEMB « ¢ 0 - g - - ’ e ‘ T ’ 1 ’ | | beds in Great Britain.
I L

trilobite fauna of the Pleurograptus linearis zone of the Siljan district, as described by
Tornouist (1884), shows already «Ashgilliany affinities. There occur three species: Tretaspis
seticornis  (Hisiner), Lonchodomas  portlocki (Barranpe) and  Amphitryon  radians
(Barranpe) — a different subspecies, characteristic of the Ashgillian Tretaspis beds, and
in addition to them, Raphiophorus setirostris Ancerin, which may be perhaps considered
as a forerunner of R. acus (TroEDpssoN).

The beginning of the Ashgillian times in Poland, Bornholm and Sweden is characterized
by the shallowing of the sea, and gradual change of facies from black graptolitic shales, to
mudstones yielding a shelly fauna. The latter type of sedimentation is characteristic of this
area for the Lower and Middle Ashgillian, recorded in Poland as the zone of FEodindymene
pulchra and the zone of Staurocephalus clavifrons. The shallowing of the sea during the Ashgillian
times seems to have had a great influence on the distribution of the shelly fauna in Middle
and Northern Europe. If the trilobite assemblages from the Ashgillian of Bohemia, Poland,
Bornholm, Scania and Vistergétland are compared, it certainly appears that the trilobites of
Bohemian and Scandinavian origins could freely migrate in both directions. StussLEFIELD
(1939, p. 61), characterizing the beginning of the Ashgillian, stated that in Scotland: «...in Dicel-
lograptus complanatus beds is a trilobite fauna which indicates that some previously existing
Palaeontologia Polonica No. 11 3
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barrier had disappeared and a Central European fauna entered Scotland for the first time,
according to our record».
At the beginning of the Ashgillian, the conditions became unified throughout Central
and Northern Europe, and new areas able to support shelly faunas came into existence.
The chief migration to the Holy Cross Mountains at the beginning of the Ashgillian
took place from three centres: Bohemia, Great Britain and Scandinavia (comp. fig. 4).

Ea

Jamt)and

P Oslo Region

Vistergoffand g;

squifigrn
Uplangs U
) . /
0 22 ornholm
ales
fo Canada sebec Poland
Bohemia
‘(\50\
Q\
\Q

Fig. 4

Sketch map of North and Central Europe, showing the main directions of the migration of trilobites at the beginning
of the Ashgillian

The Upper Ordovician reef limestone facies (of Eire, the Siljan district in Sweden, and of Estonia) are not taken into consideration.

Bohemian migration

In the Lower Ordovician the Cyclopygidae are known in Bohemia, as well as in Bornholm
and Sweden (cf. Tiernvix, 1956). During the Middle Ordovician this family seems, according
to our record, to be restricted to Bohemia only. In the Ashgillian this family reached a wide
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geographical distribution again, migrating to Poland, Scandinavia, Great Britain and Canada.
Cyclopyge quadrangularis n. sp., which presumably evolved from the Middle Ordovician
Bohemian species C. rediviva (Barranpg), spread at the beginning of the Ashgillian to Poland,
Bornholm, Scania and Great Britain. Similarly C. speciosa Hawre & Corpa had at that time
a wide geographical distribution (Bohemia, Poland and Scandinavia), but had not reached
Greal Britain. The pattern of distribution of such cyclopygids as the representatives of the
genus Symphysops is somewhat different. Symphysops spread from Bohemia westward, reaching
Great Britain and Canada, and on the other hand it entered Poland. One can recognize there
closely related species in these regions: Symphysops armata (Barranpe) known from Bohemia,
S. subarmata (Reep) — from Great Britain and Poland, and S. spinifera Coorer & Kinnre —
from Canada. This genus did not, however, reach Scandinavia. [ consider that S. subarmata
from Poland differs in some respects from that of Great Britain and forms a separate subspecies.
As S. subarmata subarmata (Reevo) is known from the Whitehouse beds in Scotland, and
S. subarmata elongata n. subsp. occurs in Poland in the Staurocephalus clavifrons zone (Middle
Ashgillian only), it is possible to assume that this form came to Poland from Great Britain
rather than from Bohemia. The three species here mentioned are very closely similar to each
other and it seems reasonable to assume that geographical isolation was the cause of their
differentiation. At the same time, other cyclopygid species entered Poland from Bohemia:
Cyclopyge gigantea (Barranpe) and some imperfectly known cyclopygids such as Cyclopyge
sp. @ and Cyclopyge sp. b. The latter shows similarities to the Bohemian C. sulcata (BarranDE).
and it is possible that it represents a descendant of this Lower Ordovician species.

The actinopeltid stock is another group of trilobites which had a long history in the
Ordovician of Bohemia (not being known from any other region), and entered Poland during
the Ashgillian. Text-fig. 8 on p. 51 represents the main trends in the evolution of Bohemian
actinopeltids during the Ordovician. In Poland, in addition to the Bohemian representatives
of Actinopeltis, there occur some incompletely known species, described here as Actinopeltis
sp. a and Actinopeltis sp. b, separate from the main evolutionary line of the genus which holds
good in Bohemia. The new environment provided by Poland enabled several of these forms
to evolve in a different and independent direction.

Similarly to the actinopeltids, it seems that Stubblefieldia, hitherto a monotypic genus
known only from Bohemia, also entered Poland and Scandinavia during the Ashgillian. In
the latter regions it is imperfectly known, being represented by a form described here as
Stubblefieldia sp.

The early history of Dindymene also took place in Bohemia. The oldest known represent-
ative of Dindymene is D. plasi n. sp., described in the present paper from the Llanvirnian
(Svata Dobrotivd beds) of Bohemia. In the Middle Ordovician, Dindymene is not
known outside of Bohemia. It is doubtful whether D. plasi may be accepted as an
ancestral form for all the Ashgillian dindymenids. In certain features, especially in the course
of the facial suture, Eodindymene pulchra (Ouin) from the Lower Ashgillian of Poland and
Scania seems to represent a form more primitive than the Llanvirnian D. plasi. The history
of the genus is only partly known and it is clearly much more complicated than appears from
the fossil record. Nevertheless the fact is, that the Ashgillian was a period of sudden and great
differentiation of the genus, which attained its widest geographical distribution, being known
from Bohemia (Barranpe, 1852, 1872), Poland, Bornholm (Ravn, 1899), Scania (Oun,
1906), Vistergotland (Linnarsson, 1869b) and Great Britain — Girvan and Yorkshire
(Reep, 1906; Revnoirps, 1894). Dindymene heidingeri Barranpe, or D. ornata Linnarsson
(treated here as conspecific, comp. p. 147), has the widest geographical distribution of any single

3*
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species of the genus, being known in Bohemia, Poland and the two Scandinavian districts.
[t is possible to consider D. heidingeri (= ornata?) as descended from D. plasi. The similarities
of two species are great, including even the type of ornamentation. The differences are chiefly
in the number of rhachial rings of the pygidium and in the length of the thoracic and pygidial
spines. In Great Britain, Dindymene is represented by two species: D. cordai NicHoLson &
Ernerine and D. hughesie Reynowps, which are unknown from the other regions. But the
differences among all the Ashgillian representatives of Dindymene are not very great and show
that their differentiation from a common stock occurred only a comparatively short while
before Ashgillian times.

The representatives of Dionide have both a long geological range and a wide distribution,
occurring from the Lower to Upper Ordovician in Bohemia (Kioucek, 1919), from the Middle
to Upper Ordovician in Great Britain (Nicnoison & Etneripce, 1880; Reep, 1903, 1912:
Whrrtington, 1952), in the Middle Ordovician (Champlainian) of Virginia, USA (Raymonp,
1920), in the Ordovician of China (Mansuy, 1912) and in the Upper Ordovician of Poland
and Sweden (Awceun, 1854; Linnarsson, 18695H; Ouw, 1906; Ravy, 1899). It seems.
however, that the migration of the dionidids to Poland and Scandinavia in the Upper Ordovician
was chiefly from Bohemia. In the Staurocephalus clavifrons zone of Poland, Bornholm and
Scania there occur Dionide subrotundata n. sp., which shows similarities to the Upper Ordo-
vician Bohemian form D. speciosa Hawie & Corpa. Simultaneously with D. speciosa there
occurs in Poland the endemic form D. decoratan. sp., resembling the contemporaneous
Scandinavian D. euglypta (Anceuin). The latter species occurs in Scandinavia not only in Born-
holm, Scania and Vistergotland, but spread also to Jimtland (Askrunp, 1936).

The occurrence of the Tretaspis beds in Jamtland has been during a long time an open
question (cf. Wiman, 1898, 1900; Hocsom, 1920; Kiaer, 1921), but after the investigations
of TuorsLunp & Askrunp (1935) and of Askiunp (1936), their occurrence may be accepted
as certain. The trilobite fauna yielded by the Treraspis beds in Jimtland is scanty and poorly
known (Tretaspis latilimbus (Linnarsson), T. seticornis (Hisinger), Dionide euglypta (AnceLin)
and Remopleurides? sp.), but their presence prove that during the Lower Ashgillian time took
place also a northwards migration from Vastergotland to Jamtland (comp. fig. 4).

The asaphids are comparatively rare in the Upper Ordovician fauna of the regions
discussed. Opsimasaphus jaanussoni n. sp. occurs at that time in Bohemia, Poland and Bornholm
(probably in Scania too), and it is possible that this species originated in Bohemia, where
during the Lower and Middle Ordovician the closely related asaphids were 1ichly represented.
At the beginning of the Ashgillian, O. jaanussoni spread eastwards to Poland and then north-
wards to Bornholm. In Vistergotland there also appeared the endemic species O. latus
(AnceLin), the origin of which remains obscure.

Placoparia (Hawleia) prantli n. sp., occurring in the Staurocephalus clavifrons zone of
Poland is without doubt of Bohemian origin. Placoparids were not previously known from
the Upper Ordovician. Our species shows close similarities with the Middle Ordovician Bohe-
mian species P. (H.) grandis Barranpe, and probably derives from this form. It is of great
interest that P. prantli is not known from the Upper Ordovician beds of Bohemia. One can
envisage that it died out earlier in Bohemia and survived only in a new region open for the
trilobites in the Ashgillian — in the Holy Cross Mountains.

The majority of the Polish Ashgillian illaenids belongs to the subfamily Ectillaeninae.
The earliest members of this subfamily occur in the Llanvirnian of Bohemia and Shropshire,
but in the Middle Ordovician this group seems to have been restricted to Bohemia. In the
Ashgillian, the representatives of the Ectillaeninae occur in Bohemia, Poland, Scania and
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Vistergdtland, and it is possible to assume that Bohemia was a centre of migration of this
group. It must be, however, stressed that Polish and Scandinavian illaenids belong to different
species, than those from Bohemia. Octillaenus hisingeri (Barranpe) is an exception, being
known from Bohemia, and probably occurring (O. cf. hisingeri) in Scania (cf. Troepsson, 1924).
As it has not been hitherto found in Poland, the Bohemian and Scanian forms are tentatively
treated as different species.

British migration

Among the species common to both, Poland and Great Britain, Symphysops subarmata
(Reep) has been already discussed. A similar pattern of distribution is given by the genus
Novaspis. As pointed out by Wmirtinaton (1941 4a) the origin of this genus and its relations
with other trinucleids are not clear. It is represented by two species: Novaspis elevata (Coorer &
Kinoe), known from the Upper Ashgillian of Quebec, and N. albida (Reep), occurring
in Scotland and Poland. It is of great interest that N. albida is known from Scotland only
from the Whitehouse beds, whereas in Poland it occurs in the Staurocephala clavifrons zone
(Middle Ashgillian). An examination of better preserved material of the British and Polish
forms would show perhaps that they represent separate subspecies, or even different species.
But in the present state of our knowledge, it appears that N. albida entered Poland from Great
Britain, between the Lower and Middle Ashgillian, and survived in the new area, presumably
gwving rise to a further form, described here as Novaspis sp., whilst it died out in Scotland.

Shumardia polonica n. sp. may be counted within the group of species which entered
Poland in the Ashgillian from Great Britain. This group of species (StussLerieLD, 1939)
had its history in the Lower and Middle Ordovician of Great Britain and Sweden (Moserc &
SecereerG, 1906). The only known Upper Ordovician species is Shuniardia scotica Reep.
described from the Whitehouse beds, from Scotland. As stated by StussLerieip, this species
is of a rather Lower Ordovician pattern and does not differ very much from its earlier ancestors.
From the Middle Ashgillian beds no shumardiids are known in Great Britain. Shumardia
polonica is the only descendant of this stock which came to Poland and survived here until
the Middle Ashgillian; it seems to differ in its cephalic structure from S. scotica and the earlier
shumardiids.

The Polish and Scandinavian Ashgillian odontopleurids seem to have British rather
than Bohemian affinities. The Bohemian Selenopeltis buchi (Barranpe), occurring in the
Kraliv Dvir beds and in the Middle Ordovician of Bohemia as well, is an endemic form.
Proceratocephala terribilis (McCoy) is known from Great Britain, Poland and probably also
from Scania. It is accepted in the present paper that this species is represented in Poland by
a different subspecies (P. terribilis bituberculata n. subsp.) from that in Great Britain (P. terribilis
terribilis (Reep)). As our knowledge on these subspecies is still unsatisfactory, it is possible
that the apparent differences are due to the state of preservation and that they form in fact one
single subspecies.

Scandinavian migration

A further group of species of which the early history took place in Scandinavia rather
than in Bohemia, also entered Poland in the Ashgillian.

Staurocephalus clavifrons Anceuin and Phillipsinella parabola (Barranbe) are very common
Ashgillian species, characterized by a wide geographical distribution. The absence of S. clavifrons
in the Ashgillian of Bohemia and any other staurocephalids in the Bohemian Ordovician,
shows that the centre of the evolution of this group was in the more northern regions of Europe.
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This is confirmed by the discovery of the earliest known staurocephalids in the uppermost
Middle Ordovician of Norway and in the lower part of the Upper Ordovician in Dalarna,
described elsewhere (see Kieran, 1957, Staurocephalus sp. b and Staurocephalus sp. c). The
Staurocephalidae which are rare in the Middle Ordovician being known only in Scandinavia,
become more abundant in the Middle Ashgillian, when they are found in Scandinavia, Poland
and Great Britain, being represented by S. clavifrons. In Poland this species has survived until
the end of the Ashgillian, occurring in the Dalmanitina beds. The geographical distribution
of the staurocephalids reached a maximum in the Silurian, when S. murchisoni Barranpe
and related forms spread over the entire world, being known from Bohemia (Barranpe, 1852),
Great Britain (Sacter, 1864, 1865), Kazakhstan (Weser, 1948), Australia (Ratre, 1888;
Ernervce & Mitcnere, 1917) and the United States — Chicago area (WeLLer, 1907).
Similarly, the history of Phillipsinella parabola seems to be connected with Scandinavia.
A Phillipsinella belonging to a new, thus far undescribed species, identified by Orin (1906, p. 78)
as Phillipsia parabola, has been recorded for the first time from the Upper Ludibundus beds.
zone of Diplograptus multidens of Scania. In the Middle Ashgillian true Phillipsinella para-
hola appeared in Sweden and spread to Poland, Bohemia, Britain and Portugal.
Oedicybele kingi Wwtnington has a wide geographical distribution, being known in
the Staurocephalus clavifrons zone in Vastergotland, Scania, Poland and Great Britain (cf.
Kueran, 1957). It is possible to assume Scandinavian origin of this species, which has its prede-
cessor — O. clava (Tnorstunp) (cf. Tuorstunp, 1940) in the Middle Ordovician of Jamtland.
The Raphiophoridae evolved in the Ordovician of both Bohemia and Baltoscandia.
Lonchodomas portlocki (Barranpe) is a species characterized by a wide geographical distri-
bution in the Lower and Middle Ashgillian, being known at that time from Sweden, Poland
and Bohemia; it occurs — according to Tornquist (1884) — in the Pleurograptus linearis
zone of the Siljan district. In the Upper Ludibundus beds of Scania there occurs Lonchodomas
rostratus (Sars), which is known also from Great Britain. L. portlocki is not known from
Great Britain, but there occurs at that time the closely related species L. drummuckensis (Reep).
The place of origin of both species may be assumed to be somewhere in Northern Europe,
and in the Ashgillian L. portlocki must have migrated southwards. Also Raphiophorus acus
(Troepsson) seems to be a species of Scandinavian origin, having a closely related form —
R. setirostris Anceun — in the Black Tretaspis shales (Pleurograptus linearis zone) of the
Siljan district. In the Ashgillian R. acus spread to Poland only. But in Bohemia there occur
in the Llandovery a related form R. rouaulti (Barranpg), which shows that the evolution of
this line took place in this region in the Silurian. Raphiophorus gratus (Barranoe) and R. tenellus
(Barranpe) are known from the Ashgillian beds of Bohemia, Poland, Bornholm and Scania,
but it is difficult to say whether or not they were derived from the same Scandinavian stock.
Similarly the Polish Ashgillian proetids, such as the new genus Ogmocnemis, are con-
nected with Scandinavia rather than with Bohemia.

* Different pterygometopids have been recognized in the Chasmops (Upper Ludibundus)
beds of Scandinavia. Ouin (1906) described only from Scania four pterygometopid species,
two of them occurring in the Upper Ludibundus beds. Liocnemis recurvus (LinnarssoN) occurs
in the Ashgillian of Poland and Scandinavia, and seems to have entered Poland from northern
regions, not reaching Bohemia. In the Staurocephalus clavifrons zone there occurs Liocnemis
concinnus n. sp., an endemic form for Poland, which probably originated from L. recurvus.

The early history of styginids also took place in Scandinavia. Stygina minor SxJesetn
is a very common species in the Upper Chasmops Limestone of the Oslo region. According
to SkseseTn (1955, p. 26): «This species is a forerunner of Stygina latifrons (PorrLock)
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occurring in the Upper Ordovician of England, Ireland. Norway and Sweden». In my opinion,
Scandinavian Upper Ordovician styginids are not conspecific with Stygina latifrons, though
they may derive from the same stock. In the Middle Ashgillian a styginid species, described
here as Stygina sp., reached Poland.

Species of unknown origin

The origin of some cheirurids occurring in the Ashgillian of the Holy Cross Mountains
is not clear. Several representatives of Pseudosphaerexochus occur there and they seem to be
more closely related to the Middle Ordovician Scandinavian forms than to the Bohemian.
The genus Ceraurinella seems to be of North American origin being common there already
in the Middle Ordovician (Champlainian). C. intermedia (KieLan) is the only representative
of this genus, which is known with certainty from Europe, though it is probable that some
congeneric forms occur in Estonia and in the Siljan district of Sweden (cf. Manni, 19580).

Carmon mutilus Barranpe may be considered a form of quite unknown origin and
affinities. 1t occurs in Poland from the beginning of the Ashgillian (in Eodindvmene pulchra
zone and Staurocephalus clavifrons zone) and has been recorded from the contemporaneous
beds of Bohemia, but as its affinities with any other trilobites are uncertain, we cannot say
anything about its evolution and migration.

Hammatocnemis retrasulcatus n. sp. occurs in the zone of Staurocephalus clavifrons in
Poland, being here fairly abundant, but has been hitherto recorded neither from neighbouring
regions, nor from the Eodindymene pulchra zone. It can be thus cited as an example of the
sudden appearance of a new species, belonging to a new systematic unit, such as a family,
but not connected with any of the known forms. Of course, its sudden appearance in the Holy
Cross Mountains may be due to migration from some centre in which its evolution took place.
But, as has been stressed. no closely related forms are known in the neighbouring regions.

DALMANITINA BEDS

The beginning of the Upper Ashgillian (Dalmanitina beds) represents the second cycle
of the shallowing of the sea in the Middle and North Europe, resulting in the deposition of
sandy mudstones and sandstones, and a great impoverishment of the fauna. The majority of the
Middle Ashgillian trilobite species died out, and only a few of them flourished, attaining a wide
geographical distribution at that time. Many of the Middle Ashgillian trilobite species, which
became extinct in most of the regions here discussed, still survived in the others. Thus, for
cxample, in the Holy Cross Mountains there still occur in the Dalmanitina beds some Middle
Ashgillian species. Also Whittingtonia sp., known from the Dalmanitina beds of the Holy Cross
Mountains, seems to be the direct descendant of the Middle Ashgillian Whittingtonia whit-
ringtoni n. sp.

Leonaspis olini Troepsson and Brongniartella platynotus (Daiman) are, in addition
to Dalmanitina mucronata, the most common species in the zone of D. mucronata, which reached
wide geographical distribution, being known all over Scandinavia, Poland and Bohemia.

The distribution of the dalmanitid stock at that time is extremely difficult to interprete.
The relations between Dalmanitina mucronata (Broncniart) and D. olini Temeie, and their
migration was discussed by several authors (Troebsson, 1918, 1935; Ricuter, 1925;
H. Scumor, 1935; Temrie, 1952a; Struve, 1958). The data obtained from the recent
investigations in Poland and some new identifications of the Bohemian species, allow one to
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alter to some extent the pattern of the distribution of the species in question. The facts are as
follows: Dalmanitina mucronata occurs in Bohemia throughout the entire Ashgillian, being
known in the Lower, Middle and Upper Kraliv Dvlr beds and in the Kosov beds as well.
D. olini, on the contrary, is not known from Bohemia. It seems that in Bohemia we are dealing
with the earliest appearance of D. mucronata (in the lowermost Ashgillian). In the Middle
Ordovician of Bohemia there occurs the closely related species D. socialis (Barranpg), which
may be accepted as an ancestral form of D. mucronata. It seems reasonable to conclude therefore
that Bohemia was a place of origin of D. mucronata (comp. conclusion of TemrLe, 1952a).
In the Middle Ashgillian (Staurocephalus clavifrons zone), D. mucronata appears also in other
places in Europe, being known from different localities in Great Britain (comp. TewmpLE,
19524, p. 14) and Sweden. It is not known, however, from the Middle Ashgillian of Poland,
nor from the Red Tretaspis beds of Vistergotland. In Vistergotland and Scania D. mucronata
appears in the so-called Staurocephalus beds, which in spite of the occurrence of S. clavifrons
are accepted here as equivalent to the passage beds between the Middle and Upper Ashgillian,
e. g. between the S. clavifrons zone, characterized by the faunal assemblage typical of the Red
Tretaspis mudstones, and the Dalmanitina beds. In Scania and in several places in Great Britain
in the beds above S. clavifrons zone and below D. mucronata zone there occurs D. olini, almost
entirely replacing D. mucronata. TemeLe characterizes this period as follows (19524, p. 27):
«During the period corresponding to the Lower Brachiopod Beds, the D. olini zone, the other
end of the range of variation was predominant, and almost all the Dalmanitinae from this
zone in Northern England, North Wales and Scania are D. olini itself. Later the amount of
variation increased and reached local maxima as at Nyham, and at Deganwy in North Wales,
at a time probably corresponding to the transition between the zones of D. olini and D. mucro-
nata: at both these places the two species are found with a wide range of intermediate forms.
Later still at the time of D. mucronata zone and the lowest Silurian, the D. mucronata type
became predominant everywhere, although still with much variation and with occasional
individuals approaching D. olini». It seems evident from Temere’s conclusion that D. olini
is a species which arose from D. mucronata at the end of the Staurocephalus clavifrons zone
in Great Britain, Scania or somewhere else in North-Western Europe, and during a short time
(D. olini zone) it became predominant in these places over D. mucronata. It has not spread,
however, to Bohemia, where D. mucronata occurs during the whole Ashgillian. D. olini is also
unknown from Vistergotland, where, beginning from the Staurocephalus beds, there occur
only D. mucronata, but according to Troepsson (1921) the hiatus between the Staurocephalus
beds and Dalmanitina beds in Vistergétland comprises the zone of D. olini. In the Holy Cross
Mountains we are dealing, however, with conditions similar to those of Scania and Britain.
In the lower part of the Dalmanitina beds (D. olini zone), at the locality of Stawy, there occurs
only D. olini. Similar to the characteristic condition of Scania, other trilobites in these beds
are almost entirely absent. In some higher beds there occurs D. mucronata together with D. olini,
and later D. mu:cronata becomes predominant, occurring with a prolific assemblage of different
trilobite species. In these beds one single specimen of D. olini has also been found.

The only reasonable conclusion concerning the migration of these trilobites, drawn
from the pattern of distribution given above, is as follows: Dalmanitina mucronata appeared
at the beginning of the Ashgillian in Bohemia. During the Middle Ashgillian it migrated from
Bohemia northwest to Britain, and then to Scania and Vistergétland, not however through
the Holy Cross Mountains. At the close of the Staurocephalus clavifrons zone D. olini arose
from D. mucronata somewhere in North-Western Europe, and became predominant over
D. mucronata for a short time in Britain and Scania, spreading also to the Holy Cross Mountains.
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At the close of the Ashgillian in the D. mucronata zone, D. olini became less common in the
Holy Cross Mountains, Scania and Great Britain, where there appeared in these regions D. muc-
ronata again (in the Holy Cross Mountains for the first time), becoming predominant and
occurring commonly in equivalent zones of the highest Ashgillian all over Europe, in Scandi-
navia (including the Oslo region), Great Britain, Poland and Bohemia. Troepsson (1918)
concluded that the sudden impoverishment of the fauna at the close of Staurocephalus clavifrons
zone was due to a change of environment at the base of the Dalmanitina beds. Only D. mucro-
nata becoming modified to D. olini adopted itself to these unfavourable conditions. Later,
when conditions improved again, D. mucronata was once more developed from D. olini. Such
an interpretation is quite contrary to the principle of irreversibility of evolution (Dorro, 1893).
More reasonable seems to be the interpretation of Ricurer (1925) that the reappearance of
D. mucronata above D. olini was due to its migration back to Scania, whence it had been
driven during the age of the zone of D. olini.

In the Holy Cross Mountains in the Dalmanitina beds there occur, in addition to the
species discussed above, a great many new forms, only a part of which is described in the present
paper. They are for the greatest part otarionids and proetids, but some of them, e. g. Trilobites sp.,
seem belong to new genus or even family, not related to any other known trilobite stock. This
fauna came to Poland in the Upper Ashgillian times from some unknown centre of evolution.
Trilobites sp. seems to occur at that time not only in Poland, but also in the Lake District of
Britain (comp. p. 179). Thus a part of this fauna must have spread at that time also to
Great Britain.

At the close of the Dalmanitina beds (Ordovician-Silurian boundary) the conditions
throughout the areas discussed change again. The shelly fauna disappears for a certain time
from the fossil record in the Central and in part of the Northern Europe (Bohemia, Poland,
Scania, Vistergotland, Ostergdtland, Siljan district and some parts of Great Britain) and
graptolitic shales are deposited during the beginning of the Silurian.

VARIATION

The individual variation of the species described in the present paper can be discussed
in only a few cases. The majority of the specimens is more or less depressed, and then it is
difficult to judge whether the differences among them are due to the state of preservation or
to individual variation.

Barranpe (1852) recognized within very many trilobite species of Bohemia the occurrence
of two types of forms, called by him «forme large» and «forme longue». The differences between
two forms of one species are in the proportions only, and Barranpe suggested (1852, p. 103):
«La constance avec laquelle ces deux formes se présentent dans nos trilobites, nous a conduit
a penser que leur contraste n’exprimait pas seulement des différences individuelles, mais qu’il
pouvait avoir quelque connexion avec le sexe». Barranpe gave a long list of species of different
age, in which he recognized the occurrence of two types of forms. The existence of such forms
has been noted by some later authors, as for instance by Reep (1895).

A criticism of Barranpe’s theory was put forward by Prantr (1942), but as it was printed
only in Czech, and in rather obscure journal, I consider it worth while to discuss this question
once more in the present paper.

Two types of forms occur very often among the trilobites preserved in the mudstones
of Brzezinki. As stated above. almost all of them are more or less depressed (comp. for ex.
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Trinodus tardus — pl. 1, fig. 7, 8, 12, 13). The measurements of all the cephalons of T. tardus
in our collection have, however, shown that between the «wide» and «long» form are all the
intermediate stages. (Comp. also broad, intermediate and narrow forms of Ceraurinus craigensis
Triee (Trire, 1954, p. 675-677)). This shows that the differences discussed cannot be in any
way connected with sex. There exists an example showing that the differences in shape are not
due to individual variation, but depend quite simply on the state of preservation. At the locality
of Wélka in the mudstones of Staurocephalus clavifrons zone, there is a lens of harder mudstone,
in which the trilobites are preserved as in limestones — undistorted. Within the specimens
from this lens no examples of variation, no wide or long forms have been found. As stated
on p. 10, the lens discussed is secondarily decalcified as all the mudstones on the northern side
of Lysogoéry range in the Holy Cross Mountains, but it is assumed that formerly it formed
a mudstone much richer in calcium, than the surrounding beds, and this caused the differences
in the preservation of fossils between this lens and the other beds.

With regard to the examples given by Barranpe, all the trilobites represented by wide
and long form, have been found (as stated by Pranti, 1942) in shales, grauwackes, sandy shales
and mudstones, but never in limestones where the fossils are not distorted. As such a differentia-
tion has never yet been found in well preserved and undistorted fossil material, it
seems reasonable to conclude that a sexual dimorphism in trilobites has not been established,
indeed such differences, as have been observed, can always be attributed to the conditions of
preservation.

The examination of large collections of trilobites of the same age from different geo-
graphical regions, could enable one to observe whether there exists «group variation» between
the fossil assemblages from different regions. As defined by Mavyr (1949, p. 23) a group variation
is the: «variation between different populations within the species. Geographical variation
that is, variation between geographically localized populations, is the most common form of
group variation encountered by the taxonomist».

Dealing with fossil material one cannot speak, however, about the population. The
collection of for example Trinodus tardus, from the zone of Staurocephalus clavifrons at the
locality of Brzezinki, comes from very many populations, which lived in this area during the
years in which the mudstones of the zone in question were deposited. Even the specimens of
one single layer must have come from several populations, and represent several generations.
Davirasnviir (1945) proposed the new term «orictocoenose» defined by him (p. 533, translated
from Russian) as follows: «Orictocoenose is the type of association of organic remains, with
which a palaeontologist actually deals in studying the fauna and flora of a given layer». According
to Davitasuviu, the organic remains, which were preserved, and for which the term of
Quenstent (1927) «Grabengemeinschaft» (tafocoenose) is used, are not always the material
accessible to a palaeontologist. On account of different geological and mineralogical processes,
a part of a tafocoenose is usually destroyed during subsequent geological processes and for
the part actually preserved and available for study the new term is proposed.

Nevertheless, if one studies the orictocoenoses of apparently the same age, from different
geographical regions, one can observe whether there occurred group variation between the
representatives of a given species from these regions.

Mavyr (1949) discussed what characters are subject to geographical variation and listed
among the morphological characters: size, proportions, epidermal and chitinous structures,
patterns of colouration, genital armatures, internal and cytological structures. In addition to
morphological characters there are physiological characters and habits which are also subject
to geographical variation. A very small part of these characters may be studied on fossil material,
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and therefore the variation, which possibly occurred for example in the trilobites studied here.
cannot be completely established by a palacontologist.

The geographical variation has been hitherto studied chiefly on land animals. There are.
however, works concerning the geographical variation in marine animals. Renscur (1929, 1933)
gave a review of such works and listed the papers chiefly on fish, crustacea, molluscs, bryozoa
and coelenterates. Hermeke (1940) showed the occurrence of geographical variation in brachio-
pods. The most extensive racial studies of marine animals have been made on fish. The con-
clusion from the papers reviewed is, that racial differences have been observed in all marine
animals, on which suitable investigations have been made.

The comparison of trilobite assemblages of Ashgillian age from Bohemia, Poland and
Vistergotland has shown that there occur faunal differences between these regions, and several
species, known for example from Bohemia, do not occur in Scandinavia, though there are
very many common species for these regions. On the other hand, the comparison of the speci-
mens of a single trilobite species, occurring in four or three of the geographical regions discussed.
does not demonstrate in a single case the existence of geographical races. Some of the species
studied were represented by many well preserved specimens not only in the collection from
the Holy Cross Mountains, but also in collections from the other regions. Thus for example
Diacanthaspis decacantha (Anceun) is a very common species in Poland and Scandinavia,
the details of its external surface and the ornamentation being well known, and no differences
concerning the size, proportions or type of ornamentation could be observed.

The conclusion is that if geographical variation occurred in the specimens from the
different regions, it affected features which are not preserved in the palacontological record.
The alternative and more likely conclusion is that the four regions discussed (Bohemia, Holy
Cross Mountains, Scania and Vistergotland), which are situated not very far from each other
(the longest distance Bohemia-Vistergttland being 1000 km), formed an uniform marine basin,
and the trilobites inhabiting it were not differentiated into geographical races. The latter conclu-
sion seems to be reasonable, especially when one compares it with Heimcke’s (1940) investi-
gations on the geographical races of brachtopods. Three races (previously described as separate
species) of the brachiopod genus Crypfophora inhabited such distant regions as the North
Atlantic, South African and Southern Australian seas.

The occurrence of geographical races (subspecies) has been noted in the present paper
within some species inhabiting Great Britain and Poland. Thus, for example, Proceratocephala
terribilis and Sphaeragnostus subarmatus are claimed here as represented in these regions by
different subspecies. There are, however, several cosmopolitan species, known from Poland
and Great Britain (Phillipsinella parabola, Oedicybele kingi, Staurocephalus clavifrons), not
differentiated into the races. The occurrence of different subspecies in Poland and Great Britain
is not, however, definitely established, the subspecies discussed are comparatively poorly
known, and in all the cases mentioned it seems to be possible that the differences observed
might be due to the state of preservation.

With regard to the above discussion, it must be stated that the identification of a species
or a subspecies is in palaeontology quite subjective. During the identifications of the species
described in the present paper, I had not any doubt concerning the distinction of sympatric
species. Difficulties have been encountered, however, by me when I attempted to delimit
allopatric species. Mavr (1949, p. 149) stated: «The gaps between allopatric species are often
gradual and relative, as they should be on the basis of the principle of geographic speciation».
Let us turn once more again to the genus Symphysops. As stated above, it is represented in
Bohemia, Poland, Great Britain and Canada by three species closely comparable with each
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other. The differences between Symphysops armata, S. subarmata and S. spinifera are smaller
than within the species of the other trilobite genera studied here; they concern only small
changes in shape and proportions, the ornamentation being almost identical in all three species.
It is possible that the three species represent only three geographical races of one species, or
represent new species in statu nascendi. The same argument may be used with regard to the
genus Sphaeragnostus which similarly to Symphysops has a wide geographical distribution
in the Ashgillian, occurring in Poland, Scania and Canada, and the differences between the
Polish and Canadian forms are so small that they are considered as forming only geographical
races {subspecies) of one species.

On the basis of the above given discussion, tentative conclusions may be drawn. Among
the Ashgillian trilobites of Central and Northern European and Canadian seas, geographical
variation occurred within species, inhabiting very distant geographical regions (Canada and
Poland, or perhaps also Poland and Great Britain). Among the species living at that time in
the single basin covering Bohemia, Poland, Scania and Vistergdtland no evidence of the existence
of geographical races can be observed.

ON THE MORPHOLOGY, SYSTEMATICS AND PHYLOGENY OF SOME
TRILOBITE GROUPS STUDIED IN THE PRESENT PAPER

Rich and often well preserved trilobite material described in the present paper, especially
from the Staurocephalus clavifrons zone in the Holy Cross Mountains in Poland, has enabled
me to recognize some new structures in the morphology of the trilobites studied. This has
led me in some cases to conclusions concerning the systematics and the phylogeny of the trilobite
lines in question. As these considerations are based not only on the material investigated, but
in part also on data from the literature, T have considered it desirable to deal with them in a sepa-
rate chapter. This chapter is, however, unequal, revising only some of the trilobite lines treated
in the descriptive part. Some of the families here studied have been recently revised, for example
the Illaenidae — by Jaanusson (1954, 1957) and Swapr (1957), the Odontopleuridae — by
Prante and PrisyL (1949) and Wwrnington (19564, 1956b), the Asaphidae — by Jaanusson
(1953a, 1953bh, 1956b). Several species, including some new ones (e. g. Zdicella bornholmiensis
n. sp., Whittingtonia whittingtoni n. sp.) and even new genera (Opsimasaphus n. gen.), belonging
to the families mentioned above, are described in the present paper. They are discussed, however,
in the descriptive part only, as the new morphological data obtained do not give any important
information of a more general character. Other families such as the Remopleurididae require
a modern revision, but the material of this family at my disposal is scanty and poorly pre-
served, so that such a revision has been beyond the scope of the present work.

For these reasons, only a few trilobite groups from the good many treated in the descriptive
part, are considered in the present chapter.

Carmon Barranpe, 1872 (see p. 112), is a genus of which the affinities and the system-
atic position were hitherto the most obscure. It is known so far from the Upper Ordovician
of Bohemia and the Holy Cross Mountains (Poland), represented in both countries by a single
species Carmon mutilus (Barranpe, 1852). From the Middle Ordovician of Bohemia the
second species, designated as Carmon, has been described by Barranpe, viz. Carmon primus
Barranpe, 1872. It is, however, represented by a single cranidium, preserved as an internal
mould, which has very little in common with Carmon mutilus — the type species. It seems thus
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to be more reasonable to exclude Carmon primus from Carmon, which remains a monotypic
genus.

Barranpe (1852), in a group of «Trilobites de genre indéterminé», described Trilobites
mutilus, and later (1872) he has established for it the new genus Carmon. In the systematic
description (1872) he put it between Phillipsia Portiock (Phillipsinella parabola) and Cyphaspis
BurMmeister (Otarion Zenker), but from the short discussion given it is evident that the
systematic position of the genus in question was not clear to him. The only comparison with
other genera concerns the structure of the hypostome (1872, p. 20): «L’hypostdme, que nous
voyons imparfaitement, mais en place, a beaucoup d’analogie avec celui de la plupart des
Proetus». The hypostome was not, however, figured by Barranpe or described in more detail,
and in the collection of the National Museum in Prague, I have not seen any specimens with
the hypostome preserved.

Similarly Prisyr (1953), in the register of Bohemian trilobite genera, placed Carmon
in a group of «Incertae Generae». In the «Classification des Trilobites» of Hure (19535, 1955),
Carmon Barranpe is entirely overlooked. The fairly large amount of material (about 150
specimens) of the type species of this genus, from the Holy Cross Mountains, has allowed me
to study the morphology of Carmon in more detail, especially the structure of the ventral side
of the cephalon, which has added much that is new to the question of the affinities of this genus.
The ventral cephalic sutures (comp. text-fig. 31 on p. 115) of Carmon are of stenoptychopariid
type, the rostral plate being small and subtriangular. The subtriangular rostral plate occurs
in other unrelated trilobite genera (comp. fig. 5), as for instance in Holotrachelus Linnarsson,
Raymondites Sinciar, and Placoparia Hawie & Corpa (comp. Warsurg, 1925; Whit-
TINGTON, 1953 ; PrantL & Snamr. 1957). In some other pliomerids, for example Pseudocybele
Ross, the rostral plate is (Ross, 1951, p. 137): «shaped somewhat like a stem of a boat».
In Hystricurus genalatus Ross (comp. fig. 5F) the rostral plate, as described by Hintze (1953),
is trapezoidal, but the ends of cheeks almost touch. In Hystricurus paragenalatus Ross, however,
(to judge from Ross® description, 1951, p. 43): a «proportion of other cheeks suggest that
they may actually have extended all the way to midline, so that right and left cheeks met at
a point», — thus the rostral plate was evidently subtriangular.

The occurrence of similar rostral plates in different trilobite groups, such as the carmonids,
holotrachelids, hystricurids, bathyurids and pliomerids, shows that the evolution of the rostral
plate could take place independently in different trilobite lines, as was suggested by Kiaer
(1916) and Warsurc (1925) hypothesis. Thus the structure of the rostral plate, though a good
taxonomic feature, cannot be used as an absolute criterion for establishing the relations between
trilobite groups.

The structure of the hypostome of Carmon gives more evidence for establishing its syste-
matic position. The hypostome of Carmon (comp. pl. XVII, fig. 3 and text-fig. 31) is very
similar to those occurring in the Calymenidae and the Pharostomatidae . The general shape
of the hypostome of Carmon, the presence of the middle body divided by the shallow, transverse
furrow into two lobes, the forked posterior margin and the lateral margin with incisions —
are such as occur in different representatives of the Calymenacea (comp. our fig. 6, and: Whurr-
TINGTON, 1941b; Everr & Wairtington, 1953; Barranoe, 1852; G. Limvpstrom, 1901).
The differences in the structure of hypostome between Carmon and Pharostoma, are of the
same rank as between Pharostoma, Diacalymene and Flexicalymene (comp. fig. 6). The rostral

! Similar hypostomes have been also figured by BARRANDE (1872, pl. 8, fig. 40, 49) as belonging to Placoparia
zippei and P. grandis respectively, the latter being redrawn subsequently by HUPE (1955, text-fig. 231/4) under the same
designation, but as it has been shown by NoVAK (1884 @) and PRANTL& SNAIDR (1957), it belongs to Pharostoma pulchrum.
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plate of Carmon is different from those in the Calymenidae, where (comp. Suiriey, [936.
fig. 4) it is wide (tr.) and euptychopariid. But in the structure of the dorsal exoskeleton, Carmon
mutilus is reminiscent in some respects of the representatives of both the families discussed

Fig. 5

Examples of subtriangular rostral plates in different trilobites

A Holotrachelus punctlllosus T 6rnquist — after Warburg, 1925, fig. 16: B Raymondites longispinus (Walcott) — after Whittington, 1953,

pl. 65, fig. 16; C Placoparia (Placoparia) zippei (Boeck) — after Prant! & Snajdr, 1957, pl. 2, fig. 9; D Placoparia { Hawlela) grandis Hawle &

Corda — after Barrande, 1872, pl. 8, fig. 44; E Hystricurus genalatus Ross — after Hintze 1952, pl. 6, fig. 1¢; F_Carmon_mutilus (Barrande)
(orig.).

Fig. 6

Hypostomes in Calymenacea
A Flexicalymene senaria (Conrad) — after Whittington, 19416, pl. 72, fig. 34; B Colpocoryphe declinata (Barrande) — after Barrande, 1852,
pl. 43, fig. 57; C Diacalymene diademata (Barrande) — after Barrande, 1852, pl. 19, fig. 15; D Pharostoma pulchrum (Barrande) — after

Barrande, 1852, pl. 19, fig. 7; E Calvmene intermedia (Lindstr6m) — after G. Lindstrom, 1901, pl. 3, fig. 6; F Carmon mutilus (Barrande),
(orig.).

here. The glabella in Carmon narrows anteriorly, as in the Pharostomatidae and Calymenidae.
There are two pairs of lateral glabellar furrows in Carmon, whereas usually three pairs in the
families in question, but in Pharostoma pulchrum there are only two pairs of lateral glabellar
furrows (though differently shaped from those in Carmon). The convex anterior border, the
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lack of the preglabellar field and the deep anterior furrow are the same as in the Calymenidae.
The course of the facial suture, the posterior branch of which cuts the posterior border close
to the genal corners, reminds one also of the condition in the Calymenacea. Carmon differs
from the representatives of the Calymenacea in the absence of eyes, and in having very narrow
free cheeks, restricted almost entirely to the lateral border of the cephalon. This is presumably
caused by the migration of the facial suture towards the cephalic margin, connected with the
disappearance of the eyes. The number of thoracic segments is usually 13 in the Pharostomatidae
and Calymenidae, but in the latter family may be exceptionally 12 segments (in Flexicalymene
Suiriey and Calymene sensu stricto Brongniart). Carmon has 11 thoracic segments only,
but the pattern of thoracic pleurae is generally similar to that of the Calymenacea.

The results of the analysis given above show that Carmon cannot be placed in either the
Pharostomatidae or the Calymenidae, as it differs in essential features from both of them.
On the basis of the foregoing argument, it is taken here to be a member of a separate monotypic
family Carmonidae nov., and it is suggested that this family should be placed within the super-
family Calymenacea MiLne-Epwaros.

The presumable ancestors of Calymenacea are to be found among forms related to the
Upper Cambrian Conocoryphidae and Ptychopariidae. Already in certain Upper Cambrian
representatives of this family, one can observe «carmonid trends». For example, Bailiaspis
Resser, 1936, is a blind conocoryphid, characterized by the absence of a preglabellar field,
deep anterior furrow and convex anterior border (comp. Bailiaspis prominens Resser, or
B. tuberculata Laxe in Resser, 1937, and Laxe, 1940). In Bailiaspis the free cheeks are very
small being restricted to part of the lateral border only, the cephalic surface being strongly
granulated. In Conocoryphe sulzeri Scuiotnemm, the rostral plate is narrower (tr.) than in the
other conocoryphids (comp. Barranpe, 1852, pl. 2B, fig. 24; Snamor, 1958, text-fig. 32),
and the connective sutures convex medially — one can easily envisage the evolution of such
a rostral plate towards the type represented by Carmon mutilus. Also the hypostome of Co-
nocoryphe sulzeri seems to show «calymenid trends». Its middle body is divided into two lobes,
the general shape is similar to that in calymenids, the only difference lying in the fact that
in Conocoryphe its margin is continuous, whereas it is forked and incised in both calymenids
and carmonids. :

Phillipsinellidae WrirttingTon, 1950 (see p. 72) is second monotypic Upper Ordovician
family, the lineages of which are not clear. Phillipsinella Novix was recorded (Novak,
1885; Reep, 1931) as belonging to the Asaphidae or Styginidae. Wurmncron (19504) placed
Phillipsinella in a separate family Phillipsinellidae, pointing out that the large rostrum and
long, narrow hypostome are quite different from those of styginids, and that the asaphids have
a median suture. No attempt was, however, made to suggest the relations of the Phillipsinellidae
to the other families or to refer it to any superfamily. Huee (19534, cf. also 1955) erected the
superfamily Scutelloidae, including 5 families (Styginidae Voboces, Theamataspidae Hure,
Phillipsinellidae WwmrningTon, Scutelluidae R. & E. Ricuter and Illaenidae Hawie & Corpa).
The reference of the Phillipsinellidae to Scutelluidae by Hure was based on some similarities
of the dorsal exoskeleton and the large rostrum, but a large rostrum occurs too in other trilo-
bites, for instance in some proetids. The structure of a hypostome of Phillipsinella argues
strongly against these lineages. The hypostome of Phillipsinella (comp. pl. 1V, fig. 4; pl. V,
fig. 2; text-fig. 19 on p. 74) is very long, narrow and forked on its posterior border, whereas in
the Scutelluidae it is subcircular, pointed at the posterior margin, with distinct maculae, and
in the 1llaenidae it is in general wide and short, with long anterior wings, a rounded posterior
border and maculae present. A hypostome, similar in some ways to that in Phillipsinella, occurs
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among the Proetacea, where it is long and slender, forked at its posterior margin; the anterior
part of its middle body being very convex. This does not indicate that the Phillipsinellidae
should be placed among the Proetacea, may however show that the relation of Phillipsinella
with this line are presumably closer than with the Illaenidae or Scutelluidae.

Hammatocnemis n. gen. (see p. 141) is the third Upper Ordovician genus, forming
a monotypic family, of which the affinities are obscure. Two genera discussed above, Carmon
and Phillipsinella, were already well known. Carmon occurs in Bohemia and Poland, and
Phillipsinella has a wide geographical distribution occurring in the Middle Ashgillian of Bohemia,
Poland, Scandinavia, Great Britain and Portugal. Hammatocnemis n. gen., on the contrary,
is known from the zone of Staurocephalus clavifrons of Poland, being here fairly abundant,
but has not been hitherto recorded from neighbouring regions. It is of great interest that it
is not known from the zone of Eodindymene pulchra, where neither occurs the related or similar
genus from which it could be derived, nor are such forms found with it in the zone of Stauro-
cephalus clavifrons.

In the course of the facial suture and the general shape of the glabella (well defined
preoccipital ring (L,) and strongly widening anterior portion of glabella) — the cephalon
of Hammatocnemis n. gen. resembles that of a phacopid. But the shape of the three anterior
lateral glabellar furrows (S,, S, S;) and the lateral glabellar lobes (L,, L, L,), as well as the
presence of four lateral glabellar furrows, are not phacopid characters.

Ordovician Phacopacea belong to the dalmanitid and pterygometopid stocks, characterized
by moderately convex cephalon, well developed glabellar lobes and relatively large, commonly
subtriangular pygidium. The new genus here discussed cannot in any way be referred to them.
There is the question whether it could be accepted as a relative of the Ordovician ancestors
of the phacopid line. 1t has been pointed out by Dero (1940, p. 13) that presumably ancestors
of Phacopidae can be found among some Ordovician dalmanitids, as for instance Kloulekia
phillipsi (Barranpg). The latter species represents an Ordovician dalmanitid with a compact
and transversely convex body, a short pygidium and a tendency to lose the anterior glabellar
furrows. Taking into consideration the earliest known representatives of Phacopidae (e. g. the
American Ordovico-Silurian genus Eophacops Dero (comp. Dero, 1935), which is stated by
Devro (1940) to be «probably an offshoot of the pre-Phacops») — its resemblance to the dalma-
nitid stock can be seen. It is quite possible to visualize the evolution of the phacopid line from
the dalmanitid stock, with which Hammatocnemis cannot be compared in any way. On the
other hand, the new genus shows some similarities with the cheirurid line. These similarities
concern chiefly the thoracic and pygidial structures. The differentiation of the cephalic pleurae
of the new genus into inner and outer portions, with two strongly convex triangular areas on
the inner one, is similar to cheirurid characters. There is no diagonal furrow, dividing the
inner part of the pleurae as in the cheirurids, but the presence (in the new genus) of two strongly
convex nodules in one line seems to be the same type of structure. The type of pygidium,
characteristic of the new genus, does not occur in any cheirurid subfamily, but the free ends
of the pygidial pleurae are a feature characteristic of cheirurids. In the cephalic structure it
is possible to see some similarities with certain cheirurids, especially the cyrtometopids. In
some species of Sphaerocoryphe ANGELN, e. g. Sphaerocoryphe atlantoides Orx (Orix, 1937)
and S. thomsoni Reep (Becs, 1940), the preoccipital ring is well defined, and the anterior
portion of the glabella in front of the preoccipital furrow is strongly convex and widening
anteriorly. The chief difference in glabellar structure lies in the lack of lateral glabellar furrows
in S. atlantoides and S. thomsoni. The lateral glabellar furrows of Hammatocnemis are a very
characteristic feature which does not occur in any known cyrtometopids. The question of the
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closer afTinities of the new genus can only be decided alter examining its ventral cephalic sutures.
The dorsal structure indicates, however, that it can be placed among the Cheiruridae, as a mem-
ber of a new monotypic subfamily.

The genus Actinopeltis Hawie & Corpa (comp. p. 130) has been known thus far only from
the Middle and Upper Ordovician beds of Bohemia, four species having been recognized
there (PrantL & Privve, 1947): Actinopeltis globosa (Barranpe. 1846). A. insocialis (BarranDE.
1852), A. completa (Barranne, 1872), A. griphus (Barranoe, 1872). In the Upper Ordovician
beds, zone of Staurocephalus clavifrons, in the Holy Cross Mountains, there are several re-
presentatives of this genus, unfortunately rather rare, represented in my collection by one
cranidium and some pygidia. A correct identification of this material requires a good
recognition of Bohemian species. Prant. and Prisyve
(1947, p. 27) have given a new diagnosis, description
and discussion of the genus in question. To the defini-
tion of the genus, as given by Prant. and Prisyi
(1947), 1 would add that the ventral cephalic sutures,
as recognized in Actinopeltis gryphus (Barranpe) are
of euptychopariid type (comp. fig. 7). The rostral su-
ture runs along the preglabellar furrow, the hypostomal
suture along the anterior margin of the glabella. The
rostral plate is very narrow (long.), restricted Lo the
anterior border of the cephalon, situated below the  dcrinopetiis gryphus (BARRANDE) — slightly
convex glabella. The connective sutures run obliquely diagrammatic sketch of ventral cephalic su-
across the anterior cephalic margin, antero-medially, tures; approx. < 3.3
the rostral plate being of trapezoid shape. After an & rosa Pt B rol e siraa o
examination of Barranpe’s type specimens housed in
the National Museum in Prague, [ came to the conclusion that there are more than four
actinopeltid species in the Ordovician of Bohemia (comp. fig. 8).

Actinopeltis insocialis (Barranpe, 1852) has been erected on the material from the
locality of Kosov, belonging to the uppermost part of the Kraliv Dvir beds (comp. Cuiu-
pal, 19515), and corresponding to the passage beds between the zone of Staurocephalus cla-
vifrons and Dalmanitina beds in Poland and Sweden. There are in the collection of the Na-
tional Museum some cranidia and pygidia from this locality, but no entire specimen. It is
probable that, as it has been recorded by Barranpe, the pygidium figured by him (1852,
pl. 40, fig. 31) is conspecific with the cephalon (Barranpe, 1852, pl. 40, fig. 28-29) —
as they are the only representatives of the genus in question in this horizon, and occur to-
gether, but this cannot be stated with certainty. Later, Barranoe (1872, p. 89, pl. 7, fig. 15-
18) described some specimens from the Kraliv Dvir beds, locality of LeiSkov, recorded by
him also as Actinopeltis insocialis. The comparison of Barranpe’s figures, let alone the spe-
cimens, already show the diflerences between the forms from both localities. In my opi-
nion, «Actinopeltis insocialis» (Barranpg, 1872) from Leifkov is not conspecific with A. inso-
cialis (Barranoe, 1852) from Kosov, and is recognized in the present paper as A. barrandei
n. sp. The table on the p. 130 gives the comparison of the two species.

The oldest representative of this genus, known so far, is Actinopeltis completa (Bar-
ranpe, 1872), occurring in the Middle Ordovician (Drabov Quartzites) of Bohemia. This
species differs from the other representatives of Actinopeltis in having much less bulbous
glabella, long genal spines and longer and slender pygidial spines.

Palaeontologia Polonica No. 11 4
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From the Caradocian of Bohemia (Zahorany beds) Actinopeltis globosa has been describ-
ed. This species has a glabella which is more convex than that of A. completa, long genal
spines and a pygidium with comparatively wider spines. 4. globosa has been recorded also
from Kraliv Dvir beds (Barranoe, 1852, pl. 43, fig. 27). When comparing these speci-
mens, it seems to me that the one from the Kraldv Dvilr beds has slightly more slender py-
gidial spines than that from the Zahotany beds. There are, however, in Barranpe’s collection
two pygidia from the Zahofany beds, recorded as 4. globosa under one catalogue number
(NM CD 1181), one with comparatively wider and shorter spines than the other. It is prob-
able that there are two species in Bohemia, described as A4. globosa, but the material is too
fragmentary for differentiating these two species, no differences in their glabellae can be noted
at present. [t is also possible that the differences are an infraspecific variation within A. glo-
bosa. This seems, however, less probable, as a great infraspecific variation very seldom occurs
within trilobite species. A classification of this point requires the discovery of more ma-
terial from the Zahofany and Kraliv Dvilr beds as well.

In the Kraliv Dviar beds there occur Actinopeltis gryphus (Barranpe, 1872) which
differs from A. globosa chiefly in having very short and wide genal spines and a more bulb-
ous glabella. The pygidia of both species seem to be very similar, except that the pygidial
spines of A. gryphus are slightly pointed, whereas they seem to be more lobate in A. glo-
bosa. The latter difference is, however, very small and may depend on the state of preser-
vation.

There occur in the Kraliv Dvir beds Actinopeltis barrandei n. sp., differing from both
species here discussed in having the genal angles only slightly pointed and not produced into
spines, smaller eyes situated more forward, and pygidium with very wide and short pygi-
dial spines. The youngest representative of the Actinopeltis line, known so far, is A. inso-
cialis from the Uppermost part of the Kraliv Dvir beds, characterized by rounded genal
angles and a pygidium with very wide, lobate spines, closely adhering to each other.

When one compares the Bohemian actinopeltid species here discussed, one can place
them in order in a morphological range with gradual changes from one species to another,
in the following way: Actinopeltis completa — A. globosa — A. gryphus — A. barrandei —
A. insocialis (comp. fig. 8). As the morphological differences between the species concerned
are in accordance with their geological occurrence, one can presume that this morphological
line, here described, is — at least in some parts — an evolutionary line.

So the evolution of the actinopeltid line, which took place during the Middle and Upper
Ordovician of Bohemia, was in general a change towards a genus with a more compact body,
with a reduction of all the thin projections of the body. This covered the increase of the
convexity of glabella, the shortening of the genal spines up to their entire reduction, and the
widening of the pygidial spines, which in A. insocialis closely adhere to each other, form-
ing almost a compact pygidium. It seems to be evident that there have been some other as
yet unknown formes in this line of evolution. A. barrandei seems to stay a little apart from
the general line, differing from the other species in having much smaller eyes and situated
more forward, whereas in A. insocialis the eyes are comparable with those of A. globosa and
A. gryphus. Similarly in the zone of Staurocephalus clavifrons of Poland, there are some repre-
sentatives of Actinopeltis, which seem to stay apart from the main evolutionary line of
the genus. Unfortunately, they are represented by single pygidia only. But the pygidia describ-
ed here as Actinopeltis sp. a and Actinopeltis sp. b seem to be close to the most primitive
representative of the genus, such as A. completa, and show a new trend in the evolution of
the genus.
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When discussing the systematic position of the genera Staurocephalus Barranpe and
Oedicybele Wuittington, 1 pointed out (Kiean, 1957, p. 157) that: «The members of the
Encrinuridae can be recognized among the other Cheiruracea chiefly by their pygidial

Fig. 8

Diagrammatic sketches of cephalons and pygidia of 5 representatives of the genus Actinopeltis, showing an evolu-
tionary trend towards a more compact body form; approx. X 3
a A. completa( Barrande), b A. globosa (Barrande), ¢ A. gryphus (Barrande), d 4. barrandel n, sp., e A, insoclalis (Barrande).
4%
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structure, characterized by a great number of rhachial segments and comparatively fewer
pleural segments. All the characters of the cephalon and thorax of the Encrinuridae as defined
by F. Scumipr (1881), Reeo (1928), and Hure (19534, 1955) and others, can be recognized
also in some representatives of the Cheiruridae and Pliomeridae and therefore cannot be
claimed as par excellence encrinurid».

More recently, TemeLe (1956) discussed the position of the anterior pits and of the
preglabellar furrow as features differentiating the Encrinuridae from the Cheiruridae and
the Phacopidae. As however there is a difference in the development of these features within
the encrinurid subfamilies: the Encrinurinae and the Cybelinae, and moreover as the ante-
rior pits are missing in some representatives of the families in question, especially in most
phacopids, — their position cannot be accepted as a good taxonomic feature, differentiating
the Encrinuridae. On the other hand, it ought to be remembered that the course of the ven-
tral cephalic sutures is a feature of great stability within the different trilobite families,
and seems to be a good taxonomic character for this systematic level. But the Encrinuridae
in this respect are an exception among the trilobite groups. In the structure of the ventral
side of the cephalon the Encrinuridae show much diversity.

About 15 valid encrinurid genera have so far been described. The ventral side of the
cephalon, however, is known only in some of them. Even in our present state of knowledge
of the encrinurid family, it is possible to distinguish three different patterns of the ventral
side of the cephalon. Encrinurus Emmricw, Encrinuroides Reep, Cybele Loven, and Cro-
mus Barranoe — are characterized by an extremely narrow rostral plate of stenoptychopariid
type (comp. F. Scamipr, 1881; Novak, 1886; Rosensteiny, 1941; Wurttington, 1950a; Triep,
1957).

In Atractopyge Hawie & Corpa, for example in A. affinis Scamipr, the rostral plate
is narrow, similar to that of Cybele bellatula. But in Atractopyge worthi (Eicuwarp) it is broader,
and in A. xipheres Opix comparatively very broad, of euptychopariid type (comp. F. Scumipr,
1881; Orik, 1937). The difference between the steno- and euptychopariid type of the ventral
cephalic sutures in the Encrinuridae is, however, not so striking. It concerns the size of the
rostral plate only, which may be broader (tr.) or narrower, but there are intermediate stages,
characterized by a more or less broad plate. In general. it is subtrapezoid in shape, the con-
nective sutures running antero-medially, and the distal margin of the plate being narrower
than the proximal one. It is situated on the anterior border, or on the dorsal side of the cephalon.
In the latter case, the former glabella is divided by the facial and the rostral suture into the
glabella and rostral plate (comp. p. 6, 7).

All these considerations do not concern the subfamily Dindymeninae nov. (Dindymene
Hawte & Corpa and Eodindymene n. gen.), (see p. 143), which in the pattern of ventral cephalic
sutures differs from all the other representatives of the Encrinuridae. Barranoe (1872, p. 117)
stated that in Dindymene fridericiaugusti there exists: «... la grande suture, que nous observons
sur une téte, dont le bord antérieur se trouve visible dans toute son étendue. Cette ligne, au
droit du front est concentrique au bord, et se trouve placée dans la rainure qui le détermine;
puis, elle se prolonge dans le sillon le long du bord génal, jusque vers le milieu de la joue, ou
nous la voyons franchir obliquement le limbe extérieur. En décrivant Dind. Bohemica, espéce
récemment découverte, a ’origine de notre Faune seconde, nous signalons ’existence d’une
suture semblable a celle que nous venons d’indiquer». To judge from Barranpe’s figure of
D. fridericiaugusti (1872, pl. 2, fig. 11-12), the free cheeks restricted to the lateral border of the
cephalon seem to be fused anteriorly. On the contrary, Oun (1906, pl. 1, fig. 21 a, c) has drawn
the facial sutures of Eodindymene pulchra (Ouin), as cutting the anterior cephalic margin, the
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free cheeks not being fused. An examination of several representatives of Dindymene and
Eodindymene, chiefly from the Ashgillian of Poland, has shown that the ventral cephalic sutures
of these genera are of levisellid type, the free cheeks having coalesced anteriorly and no rostral
plate being developed (comp. pl. XXVII, fig. |; pl. XXVIII, fig. 3, 4; text-fig. 9). In all the
representatives of Dindymene, the free cheeks are narrow being restricted to the lateral border
of the cephalon. In Fodindymene n. gen. the facial suture runs antero-medially through the

Fig. 9

Diagrammatic sketches of the cephalons: a Fodindymene pulchra (OLIN), approx. x 6:
b Dindymene fridericiaugusti HAWLE & CORDA, showing the difference in the course of the
facial suture; approx. X 7

F.S. facial suture, Pr, L precranidial lobe

gena, cuts the dorsal furrow and continues on the rhachial portion of the cephalon, dividing
it into the glabella and the convex precranidial lobe (see fig. 9a). | have examined quite a number
of specimens of different species of Dindymene and Eodindymene pulchra, and in none of them
have I observed any traces of connective sutures or rostral plate. This seems to be rather strange,
when comparing Dindymene with other representatives of Encrinuridae, in which the rostral plate
is always developed. With regard to « Dindymene bohemica», Prante and Prisyr (1948) have erect-
ed for this species a separate genus— Plasiaspis, and stated that the course of the facial suture is
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of dindymenid type. This however is not the case. The rostral plate in this species (see fig. 10)
is subtrapezoid in shape, situated on the anterior border, similar in general pattern to that
of Atractopyge xipheres Orix. Thus, in the structure of ventral cephalic sutures Plasiaspis
resembles the other encrinurids and differs in this respect from Dindymene and Eodindymene.

On the other hand, the genera Plasiaspis, Fodindymene and Dindymene are very similar
to each other; they are blind, with narrow free cheeks and with free thoracic and pygidial
ends extended into spines. The differences between Dindymene and Plasiaspis have been pointed
out by PrantL and Prisyr (1948, p. 20) and they concern the structure of the glabella (no
lateral glabellar furrows in Dindymene) and the different number of thoracic segments (12 in
Plasiaspis, and 10 in Dindymene). According to these authors, there exists also a difference in
the number of pygidial pleurae (3 in Plasiaspis, and 2 in Dindymene), but in fact this is not
the case, because in 2 species of Dindymene and in Eodindymene pulchra (comp. table 6,
between pp. 148/149) there are 3 pygidial pleurae.

The question is what are the phylogenetic relations of the three genera here discussed
(Dindvmene, Eodindymene and Plasiaspis)y with the other encrinurids. With regard to Dindymene

and Eodindymene, the most difficult thing is to
A explain the unexpected pattern of the ventral
&'~‘ cephalic sutures, which are so different from all
\’ the other encrinurids. Plasiaspis is one of the
cs R.p Fs earliest known encrinurids described so far. Se-
veral features of this genus, for instance the
comparatively broad rostral plate situated on the
anterior border (not dorsally), the free thoracic
and pygidial ends, and the presence of late-
ral glabellar furrow — are primitive characters.
On the other hand, the lack of eyes and the facial suture running subparallel to the cephalic
outline, presumably secondary opisthoparian, are highly specialized features. For these reasons,
it cannot be treated as an ancestor of the encrinurids. The remaining question is whether
Plasiaspis may be considered an ancestral form of Eodindymene and Dindymene. According
to the hypothesis of Kiaer (1916) and Warsurc (1925), all trilobite lines originally had a large,
separate rostrum like that in Holmia and Kjerulfia. During evolution, the rostrum became
more and more reduced and narrower. In the Asaphidae it has entirely disappeared, but the
free cheeks are still separated by a median suture, which finally in the Phacopidae and some
other groups become obliterated. According to this hypothesis, the evolution from the euptycho-
pariid toward the levisellid type of ventral cephalic sutures is very long indeed. But one can
assume that the obliteration of connective sutures could take place also at their original place.
If the connective sutures have been obliterated sometimes at their original place, the intimate
genetic association between forms characterized by euptychopariid and levisellid pattern may
be claimed as probable.

There is no tangible evidence which may be termed either phylogenetic or ontogenetic
in confirmation of this hypothesis. Attention ought, however, to be drawn to the different
tendencies of obliteration of facial sutures among the different trilobite groups. R. and E.
Ricuter observed (1926) the migration of the fused facial suture towards the cephalic
margin in Upper Devonian Phacopidae. The Upper Devonian proetid Typhloproetus indicates
the tendency toward the obliteration of the fused facial suture, without any migration. If the
same theory is applied to the connective sutures, one can envisage the development of the
levisellid type of ventral cephalic sutures of Dindymene from the euptychopariid type of Plasias-

Fig. 10

Plasiaspis  bohemica (BARRANDE) — diagrammatic
sketch of the cephalon in anterior view; approx. X 3.5

F.8. facial suture, C.S. connective suture, R.P. rostral plate-
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pis, by the obliteration of the connective sutures. The course of the facial suture subparallel
to the cephalic outline, is a highly specialized feature connected with the absence of eyes and
the migration of the facial suture. In this respect, then Fodindymene pulchra is less specialized
than Plasiaspis bohemica, as in E. pulchra the facial suture cuts the gena, and its migration
towards the cephalic margin is not so advanced as in P. bohemica. Plasiaspis can by no means
be treated as an ancestor of Eodindymene and Dindymene, but one can accept it as a form closely
related to the ancestors of dindymenids, which is in accordance with the geological range of
these genera.

With regard to the evolution of the genera Eodindymene and Dindymene, the first seems
to be more primitive, especially in the course of the facial suture and comparatively large free
cheeks. Eodindymene pulchra, which occurs in the lower part of the Ashgillian, cannot however
be considered as an ancestor of the Middle Ashgillian representatives of Dindymene. More
specialized Dindymene species (D. plasi) are already known from the Middle Ordovician
of Bohemia. The most reasonable view is to treat Eodindymene pulchra as a conservative form
of a primitive dindymenid line, closely related to the actual ancestors of the representatives
of the genus Dindymene.
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Family SPHAERAGNOSTIDAE Kosayashi, 1939
Genus SPHAERAGNOSTUS HOWELL & RESSER, 1938

Sphaeragnostus gaspensis europeensis n. subsp.

(pl. 1, fig. 1-3; text-fig. 11)

Holotype: Pygidium — pl. 1, fig. 3.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: europeensis — occurring in Europe.

Diagnesis. — Cephalon oval in outline. Pygidium subovate in outline, elongated. Rhachis
oval, occupying three-fifths of pygidial length, one tubercle on the anterior portion of rhachis,
on its most elevated point. The second, small tubercle on the posterior portion of the rhachis,
near dorsal furrow.

Material. — One nearly entire but depressed specimen, several pygidia. All the specimens
from the type horizon and locality.

Dimensions of 2 specimens (in mm):

Locality Brzezinki
| IG Mus. cat. no. 2. II. 308 ‘ 2. 1I. 307
| B __ T i
Length of pygidium 5.6 l ca. 2.8 !
Length of rhachis 3.5 1.7 ]
Width of pygidium 4.4 22
Width of rhachis 3.1 | 1.6 ‘

Description. — Cephalon. Only one specimen preserved, it has been strongly depressed.
It is oval in outline, no morphological features can be observed.

Thorax unknown.

Pygidium suboval in outline, elongated longitudinally, length to width ratio being 1.27.
The rhachis occupies three-fifths of the pygidial length. The dorsal furrow is very deep. The
rhachis is strongly elevated with its highest point in the anterior portion, where there is located
a small tubercle. At the most posterior point of the rhachis at the dorsal furrow, in the midline
there is a second though very small tubercle, which is only preserved in some specimens. The
anterior border of the pygidium is almost straight and directed transversely. The part of the
pygidium surrounding the rhachis is gently convex and widest (long.) in the posterior part.
[t becomes narrower (ir.) at the sides. The border is very narrow, limited by a very deep, distinct
border furrow. It is well marked on the posterior portion of the pygidium, becoming narrower
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and disappearing anteriorly. All specimens are preserved as internal moulds, there are no
traces of an ornamentation preserved.

Discussion. — The new subspecies here described seems to be almost identical to S. gas-
pensis gaspensis Cooper & Kinore, 1936, and it differs from it only in small details. There
is a small tubercle in the midline in our subspecies, although it is preserved only in some speci-
mens. This tubercle seems to be absent in S. gaspensis gaspensis. The pygidium in S. gaspensis
gaspensis is minutely punctate; in our species on account of the state of preservation no traces
of ornamentation are visible. All these differences, in my opinion, cannot be treated as of
specific rank. It seems more likely that such closely related Polish and Canadian forms, occur-
ring in beds apparently of the same geological range, are geographical races (subspecies) of
one species.

Fig. 11

Sphaeragnostus  gaspensis europeensis n. subsp. — recon-
struction of the pygidium, in dorsal, lateral and posterior
views; approx. X 10.

Oumv (1906, p. 72, pl. 5, fig. 17) described Agnostus cingulatus from the Tretaspis beds
of Scania. This species is represented in Oun’s collection (Lund Museum) by a single, poorly
preserved specimen. There is also one, very poorly preserved specimen (cephalon and pygidium)
from the Tretaspis beds of Bornholm in the collections of Copenhagen University (CM no.
1930. 104). It is probable that the specimen from Bornholm is conspecific with Sphaeragnostus
cingulatus; both specimens are, however, so poorly preserved that their identification is a little
difficult. S. cingulatus differs from S. gaspensis from Poland as well as from Canada in the
less elongated shape of the pygidium. The rhachis, which is oval in S. gaspensis, is quite round
(as long as wide) in S. cingulatus. No traces of tubercles or ornamentation are preserved in
S. cingulatus. It is uncertain whether the differences between S. cingulatus and S. gaspensis
are due to the bad state of preservation of S. cingulatus. This can be cleared up when more
and better preserved material from the type locality (Scania, Kodngen) is described.



58 ZOFJA KIELAN

Family GERAGNOSTIDAE HoweLL, 1935
Genus GERAGNOSTUS HOWELL, 1935

Geragnostus sp.

(pl. 1, fig. 4; text-fig. 12)

Material. — One depressed, but well preserved cephalon from Staurocephalus clavifrons
zone of Brzezinki, Poland.

Dimensions (in mm) .

Locality Brzezinki

IG Mus. cat. no. 2. II. 68
Length of cephalon 2.9
Width of cephalon 2.3
Length of glabella 1.8
Width of glabella 0.8

Description. — Cephalon is semielliptical in outline, longer than wide. Length of the
glabella is a httle less than two-thirds cephalic length, the width — one-third that of the cephalon.
The dorsal furrows are deep, parallel, slightly approaching
each other in the middle of the length of the glabella
and meeting in a semicircle in front of it. Posterior end
of the dorsal furrows bifurcates. One branch of it runs
postero-medially and meets the end of the second similar
branch in the middle posterior point of glabella. The
second branch runs outwards and, forming an arch,
meets the lateral border furrow of the cephalon. There
are small, triangular basal lobes between the base of the
glabella and the cheeks. On the two-thirds of glabellar
length, there is one chevron-shaped furrow. There is
a flat border running from the basal triangles around
the whole cephalon. It is narrow posteriorly, becoming
gently broader anteriorly. The border furrow is deep in

Fig. 12 the posterior part, becoming shallower and wider ante-
Geragnostus sp., cephalon — reconstru- riorly. .
ction; approx. X 20 Ornamentation. On the check surface there is an
ornamentation of grooves, surrounding irregular, rounded
fields. There are two, three or four such rounded fields in a row between the dorsal and
border furrow. The very posterior part of the cheeks is smooth.

Discussion. — Wurttarp (1955, p. 6) stated: «Corrugatagnostus differs in so many
respects from Geragnostus that it is here given the status of a genus». The specimen here de-
scribed exhibits the characters intermediate in some way between the genera Corrugatagnostus
Kosayasui (Kosavasar, 1939) and Geragnostus Howerr (Howerr, 1935) — so its generic
attribution is doubtful. The presence of only one chevron-shaped furrow on the glabella re-
minds one of the condition in Geragnostus and my form is provisionally referred to this genus.
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In the ornamentation of the cephalon it resembles the representatives of Corrugatagnostus,
for instance C. morea (SaLter) (comp. Wairrarp, 1940, 1955) and C. perrugatus (BarranpE),
differing however from them in having an ornamentation of irregular grooves, surrounding
oval or circular fields, whereas in Corrugatagnostus those are more or less regular, and there
are radial grooves on the cheeks.

Family TRINODIDAE HoweLt, 1935
Genus TRINODUS McCoy, 1816

Trinodus tardus (Barranpe, 1846)

(pl. 1, fig. 6-13; text-fig. 13)

1846a. Battus tardus n. sp.; J. BARRANDE, Notice préliminaire..., p. 35.

1847. Arthorhachis tarda n. sp.; J. HAWLE & A. CorDA, Prodrom einer Monographie..., p. 115, pl. 6, fig. 60.
1851. Agnostus glabratus n. sp.; N. P. ANGELIN, Palacontologia Scandinavica, p. 6, pl. 6, fig. 5.

1852. Agnostus tardus BARRANDE; J. BARRANDE, Systéme Silurien..., vol. 1, p. 913, pl. 49, fig. 1-4.

1869b. Agnostus trinodus SALTER; J. G. O. LINNARSSON, Om Vistergotlands Cambriska..., p. 83, pl. 2, fig. 62.
1899. Agnostus trinodus SALTER; J. P. J. RAVN, Trilobitfaunaen..., p. 53.

1906. Agnostus trinodus SALTER; E. OLIN, Om de Chasmopskalken..., p. 72, pl. 4, fig. 15-16.

1950a. Trinodus tarda (HAWLE & CORDA); H. B. WHITTINGTON, Sixteen Ordovician..., pl. 68, fig. 4-6.
1956. Trinodus tardus (HAWLE & CORDA); Z. KIELAN, On the stratigraphy..., pl. 1, fig. 4-5.

Material. — 8 entire specimens, about 200 cephalons and 250 pygidia from the Stauro-
cephalus clavifrons zone of Brzezinki and Wdélka, Poland; several cephalons and pygidia from
the Tretaspis beds of Bornholm, Scania and Véistergdtland; several cephalons and pygidia
from the Krdlv Dvir beds of Bohemia.

Dimensions of 8 specimens (in mm):

Locality Wélka Brzezinki Wolka
| IG Mus. cat. no. 2. 11 46 | 2. 1I. 64 ‘ 2. 1L 62‘ 2. 11. 67 \ 2. 1L 50 ‘ 2. 11 57 | 2. 1L 54 [ 2. 1L 60
| Length of cephalon 4.1 4.0 3.9 | 4.7 3.9 2.2 —
| Width of cephalon 49 | 36 46 | 45 4.7 24 | —
Length of glabella 2.9 2.6 24 3.1 2.3 1.0 —
Width of glabella 14 1.3 1.6 1.5 1.4 0.9 —
Length of pygidium 33 3.5 33 — — — 34 4.1 :
Width of pygidium 44 3.3 43 | — - = 4.1 44
Length of rhachis 1.6 1.4 l 1.3 — — - 1.6 1.8 ,
Width of rhachis 1.8 1.1 1.8 — — ' — 1.6 1.8 |
Length of entire | ‘
individual 8.7 10.9 8.9 — i — — |

Description. — Cephalon. The outline is half an ellipse, the length being only slightly
longer than the width. The posterior end of the cephalon forms a transverse line. The width
of the cephalon is slightly increased in front, so that the greatest width is across the uppermost
part of the glabella. At the base of the glabella there are wide (tr.), triangular basal lobes.
Their ends meet each other in the midline of the cephalon. The dorsal furrows are very deep,
running parallel forward from the tops of the basal lobes, and meeting in a semicircle in front
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of the glabella. In half of the glabellar length the dorsal furrows become slightly broader, at
the cost of the glabellar width, which is slightly narrower at this point. The glabella is moderately
convex, a little higher than the cheeks. The cheeks surrounding the glabella are moderately
convex, their width is constant and about equal to the width of the glabella. Posterior, lateral
and anterior borders are continuous. At the genal angle the postero-lateral border is very narrow,
but it does not disappear entirely. Anteriorly the lateral border becomes wider and more convex
attaining its greatest width in the antero-lateral and anterior part of the cephalon. Lateral
border furrow is very broad and deep, especially in the anterior part of the cephalon.

There is a single tubercle, slightly elongated longitudinally, situated in the middle part
of the glabella.

Thorax is composed of two segments. Rhachis comprises two-thirds of the total segmental
widht. There are two furrows on the thoracic rhachis, directed longitudinally (slightly laterally)
and dividing the rhachis into a middle trapezoid-shaped part and two slightly smaller, sub-
spherical knobs. Pleurae are wide (tr.), slightly convex, divided by pleural furrows (tr.) into
narrow (long.) anterior part and wider posterior. Pleural ends are rounded, directed slightly
anteriorly.

Pygidium. The outline of the pygidium is subquadrate. Rhachis comprises about a half
or less of the pygidial length (without border), and about a half of the pygidial width (also
without border). Dorsal furrows are very deep, slightly converging posteriorly, and forming
a gentle arch at the rhachial end. There is a middle cylindrical part on the rhachis, which occupies
one-third of its width and two-thirds of its length. There are three rhachial segments. The
first two are separated from each other by transverse furrows running from the dorsal furrow
to the medium furrows. The third segment forms a semicircle situated posterior to the first
two segments. The pleural part of the pygidium surrounding the rhachis is strongly convex,
its length (long.) in the posterior part being greater than its width (tr.) in the anterior part.
Lateral border is slightly convex, broad in the posterior part, narrowing anteriorly, with a deep
and broad border furrow. On the postero-lateral point of the border there is a narrow ridge
crossing the border, which is produced into a very short and thin, gently arched spine, directed
postero-laterally. Along the anterior margin of the pygidium, on the pleurae, there is a furrow
running parallel to the margin and delimiting a narrow anterior border.

Ornamentation. The whole body surface is covered by minute anastomosing threads
(raised lines), surrounding small circular or irregular fields. On the pygidial and cephalic border
the raised lines are less distinct and the fields surrounded by them smaller. The ornamentation
is visible, however, only on very well preserved specimens, chiefly on the latex casts, made
from the external moulds.

Discussion. — Trinodus tardus (Barranpe) is one of the species in which Barranne (1852)
recognized a wide and a long form. The same two forms occur in the Polish material of this
species, but in my opinion (comp. p. 41), these differences are due to the state of preservation
only. In my collection there are several intermediate specimens between the wide and long
form. The proportions, which. have been given in this description, are based on some specimens,
which have suffered no distortion, from the Staurocephalus clavifrons zone of Wolka, Holy
Cross Mountains.

Barranoe (1852, p. 914) in describing this species stated: «La surface du corps observée
sur le moule interne, parait complétement lisse». This difference with Barranpe’s specimens
is due to the state of preservation, as the most of the Polish specimens, as well as those from
Scandinavia, preserved as internal moulds, seem also to be entirely smooth. Similarly, two
short spines on the pygidial margin have not been observed by Barranpe — as they are only
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very seldom preserved. They have been, however, figured by Warrningron (19504) on spe-
cimens from Bohemia, and I have observed their presence in some specimens of Trinodus
tardus from Bohemia, housed in the National Museum in Prague. Thus it appears that no
differences between Trinodus tardus (Barranpe) from Bohemia and Poland can be observed.

The examination of the Scandinavian specimens previously described as Agrostus trinodus
Savter from the Upper Ordovician of Bornholm, Scania and Vistergdtland by Linnarsson
(1869b), Ravn (1899) and Oum (1906), as well as the other trinodid collections from the same

Fig. 13
Trinodus rardus (BARRANDE) — reconstruction, in dorsal and lateral
views; approx. X 10.

localities at Museum of Nat. Hist. in Stockholm (RM) and Uppsala Museum has led me to
the conclusion that these species are conspecific with Trinodus tardus from Poland and Bohemia.
Linnarsson (18695, p. 83) has also taken Agnostus glabratus Anceuin to be a synonym
of A. trinodus. The identification of AnceLin’s original specimen of A. glabratus in the RM
collection was impossible, but there are in this collection several specimens of T. tardus
(Barranpe) from AwnceLin’s type locality (viz. Vistergttland, Bestorp, Mdsseberg), and this
seems to give support to Linnarsson’s conclusion, given above,

According to Linvarsson (1869b, p. 89), the Scandinavian Agnostus trinodus is con-
specific with the Bohemian specimens of A. tardus, as well as with those from Great Britain.
In my opinion, this statement seems to be true, but with regard to the British specimens it
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cannot be proved with any certainty. In fact, Trinodus tardus (Barranpe) seems to be very
similar to T. agnostiformis McCoy (comp. McCovy, 1846, 1851, and WarrnincTon, 19504)
from Great Britain (A4. trinodus SaLter being a junior synonym of the latter). WumrringTON
(1950a) described the holotype of T. agnostiformis and drew the conclusion that it was con-
generic with T. tardus. The differences between these two species are difficult to ascertain. The
holotype of T. agnostiformis figured by Wairningron (19504, pl. 68, fig. 1-3) is very poorly
preserved. The chief difference in the cephalic structure seems to be that in Agnostus agnosti-
formis (comp. Wurrtington, 19504, text-fig. 1) the basal lobes are well separated, whereas
they meet in Trinodus tardus. There is a possibility that these differences are due to the state
of preservation, in which case both species would be conspecific. This, however, requires better
preserved material of Trinodus agnostiformis from the type locality.

Trinodus sp.
(pl. 1, fig. 5; text-fig. 14)
In the collection from Wolka, Poland, zone of Staurocephalus clavifrons, there is one

pygidium of Trinodus, differing in some respects from Trinodus tardus (Barranoe). The rhachis
in Trinodus sp. is much longer than in 7. tardus. This depends on the length of the third rhachial

H

Fig. 14

Trinodus sp. — diagrammatic sketches of pygidium, in lateral, dorsal and posterior views; approx. x 13.

segment, which is twice as long as the second segment in Trinodus sp., whereas in T. tardus
its length is equal to that of the second segment. This means that the pleural part of the pygidium,
surrounding the rhachis, is in Trinodus sp. of a constant width all around the rhachis, whereas
in T. tardus the pleural length (long.) in the posterior part is greater than its width (tr.) on the
sides of the pygidium.

Dimensions (in mm):

Locality Wolka

IG Mus. cat. no. 2. I1. 6!
Length of pygidium 33
Width of pygidium ‘ 3.7
Length of rhachis 2.0
Width of rhachis I 1.5
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Family OTARIONIDAE R. & E. RicHTER, 1936
Subfamily OTARIONINAE R. & E. RicHTER, 1926
Genus OTARION s. 1. ZENKER, 1833

«Otarion» tenuis n. sp.

(L. 11, fig. 1-2; text-fig. 15)

Holotype: Cephalon and fragmentary thorax, figured on pl. II, fig. 1.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: tenuis — narrow, is an allusion to the slender shape of the glabella.

Diagnosis. — Cephalon moderately convex, eyes large situated close to glabella, border
furrow deep, in frontal part of cephalon wider than the border. Thoracic pleurae have deep
pleural furrows and taper conspicuously, producing very short spines. Pygidium with 4 rhachial
rings and 4-5 pleurae with deep pleural and interpleural furrows. The whole body strongly
granulated, two rows (tr.) of tubercles on both sides of pleural furrow on thoracic pleurae,
several tubercles on rhachial rings with one stronger in middle part.

Material. — Several specimens, mostly cranidia, from the Staurocephalus clavifrons
zone of Brzezinki and Wolka, Poland.

Dimensions of 2 specimens (in mm):

Locality Brzezinki | Woélka
IG Mus. cat. no. 2.11. 255 | 2. 11. 254
Length of cephalon 1.7 3.8
Length of glabella 0.99 2.5
Width of glabella (across
the basal lobes) 0.83 2.4

Description. — Cephalon. The outline is half an ellipse. The border furrow is wide and
deep, wider than a comparatively narrow border. The dorsal furrows are wide and very deep.
From the occipital furrow they converge slightly at first, then run parallel, forming a gentle
curve in front of the glabella. The lateral glabellar furrow S; — is as deep as the dorsal furrow;
it runs in the continuation of the anterior part of the dorsal furrows, towards the occipital
ring, slightly inwards. The middle lobe of the glabella is subcylindrical, slightly narrower at
the base. The basal lobes cut off by the S, are suboval, slightly sharpened anteriorly, their
length being one-third that of the glabella. The occipital ring is narrow, strongly convex. The
occipital furrow is as wide as the occipital ring, very deep. In front of the glabella there is a large
(long.) preglabellar field, its length (with the border) being equal to half the glabellar length.

In longitudinal profile the occipital ring is strongly convex, the occipital furrow very
deep, the base of the glabella is situated higher than the occipital ring, and the glabella itself
is moderately convex. The preglabellar field which is situated much lower than the occipital
ring, forms a high arch between the preglabellar and border furrows. In profile the border
seems to be almost flat, its distal end being bent slightly upwards.
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The width of the glabella at the base is about one-third that of the cephalon.

The facial suture cuts obliquely the posterior border and the posterior border furrow,
and runs towards the glabella. Close to the glabella, at the level of the top of the basal lobe,
it curves around the palpebral lobe, the latter being slightly longer than the basal lobe. Then, it
runs antero-laterally to the anterior border furrow, bends and cuts the border obliquely inwards.
The anterior part of the fixed cheeks is longer than the posterior one. The free cheeks are large,
the visual lobes badly preserved. The posterior border furrow is deep. the posterior border
convex. The genal angles are produced into spines, which have wide bases; these spines are
broken off. The posterior furrow and the border
furrow meet each other and continue on the ge-
nal spine.

Thorax. Only a few of the first thoracic seg-
ments are preserved. The rhachis is narrower
(tr.) than the pleura. The dorsal furrows are
deep, the rhachial rings convex. The pleurae are
directed transversely at the dorsal furrows, then,
after two-thirds of their length (tr.) they bend
slightly posteriorly. Their ends are sharply point-
ed, forming very short spines. A deep and wide
pleural furrow divides (tr.) each pleura into two
unequally broad parts, of which the posterior is
slightly broader (long.) than the anterior.

Fig. 15 Pygidium. No pygidium together with the

«Otarion» tenuis n. sp. — reconstruction of cepha- cephalon has been preserved. In the collection

lon and some thoracic segments; approx. X 9. from Brzezinki there is one fragment of an ota-

rionid pygidium. It is wide and short, the rhachial

width being less than one-fourth that of the pygidium, with 4 rhachial rings and 4 pleural

segments. It is not, however, sure whether it is conspecific with the cephalon and thorax de-
scribed here.

Ornamentation. The whole cephalic surface, except the furrows, is strongly granulated.
The granulation seems to be coarser on larger specimens. There are about 7 regularly arranged
tubercles along each part of the pleura and several irregularly arranged tubercles on the rhachial
rings, with one stronger on the middle of every ring. The whole surface of the pygidium men-
tioned is also granulated.

Discussion. — PrantL and Prisyr (1950) gave the diagnosis of the genus Otarion Zenker,
1833, stating that (p. 90): «The thoracic pleurae are longitudinally striated, at the outer ends
bluntly rounded». This is the case with the Silurian and Devonian representatives of this genus,
but the Ordovician species, however, have the thoracic pleurae pointed, or even produced
into very short spines. Such a structure of thoracic pleurae may be observed in the new species
described here, as well as for instance in Otarion planifrons (Eicawaip) — comp. Orix,
1937, pl. 2, fig. 1-2. The other characters of the Ordovician species mentioned here seem to be
the same as those characteristic of the Silurian and Ordovician representatives of Ofarion.
A more careful analysis of the Ordovician representatives of Otarion would lead probably
to the recognition of a separate genus or at least subgenus within Otarion. As the Polish material
of this genus is very scanty and poor, such an analysis must remain beyond the scope of the
present paper. Therefore, the new species here described is attributed provisionally to Ota-
rion Zenker, the generic name being cited in brackets.
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Family REMOPLEURIDIDAE HawLe & Corpa, 1847

The remopleuridid material from Poland, as well as from the Tretaspis and Staurocepha-
fus mudstones from Scandinavia, is very incomplete and consists in the greater part of iso-
lated and often fragmentary cranidia. As the distinction of the genera Remopleurides Porrrock
and Amphitryon Hawre & Corpa is based chiefly on the course of the ventral cephalic su-
tures and on the pygidial structure, the correct identification of the material available to
me is so far impossible. Therefore, in doubtful cases, when only the isolated cranidium or
pygidium is known, it is described here as Remopleurides? realizing, however, that it may
belong to Amphitryon or to some other so far unrecognized remopleuridid genus. The ne-
cessary revision of the remopleuridids requires much better pieserved material and is beyond
the scope of the present work.

Genus AMPHITRYON HAWLE & CORDA, 1847
Amphitryon radians (BARRANDE, 1846)

(pl. 1, fig. 3-7; pl. 111, fig. 11)

1846a. Cyphyra radians n. sp.; J. BARRANDE, Notice préliminaire..., p. 32.

1847.  Amphitryon murchisoni n. sp.; J. HAWLE & A. COrDA, Prodrom einer Monographie..., p. 113.

1851.  Remopleurides quadrilineatus n. sp.; N. P. ANGELIN, Palacontologia Scandinavica, p. 13, pl. 9, fig. 8.

1852.  Remopleurides radians BARRANDE; J. BARRANDE, Systéme Silurien..., p. 359, pl. 43, fig. 33-39.

1869b. Remopleurides radians BARRANDE; J. G. O. LINNARSSON, Om Vistergdtlands Cambriska..., p. 67, pl. 1,
fig. 21-22.

1906. Remopleurides radians BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 54, pl. 2, fig. 1-2.

Material. — About 10 cranidia, 2 free cheeks, 1 pygidium from the Staurocephalus
clavifrons zone, Brzezinki and Wolka, Poland. Several Bohemian and Scandinavian speci-
mens have been examined for comparison.

Dimensions of 7 specimens (in mm):

Sweden
Locality Bohemia, Lejskov Poland, Brzezinki Scania Vister-
Tosterup gotland
PMO A A.|PMOA.| 2.1I SGU LinN-
Mus. cat. no. ?’;410 ' PN;OM 4 15400 i i6 g 2. I, LM LO. NARSSON’S
153 7 166 1925 original
Length of cranidium without ‘ 1
tongue 6.1 6.8 4.0 7.5 79 | 109 13.0
Length of tongue without roof 1.7 20 | 1.7 2.0 2.5 2.4 5.1
Width of glabella 7.2 80 | 47 28.0 — 12.2 17.1
Width of tongue 1.4 2.0 } 1.0 1.7 2.0 1.9 3.6 i
Length of cranidium to length
of tongue ratio 3.58 34 } 3.0 3.7 3.1 4.4 2.5

Palaeontologia Polonica No. 11 5
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Description. — Cephalon. The outline of the glabella without the tongue is transversely
oval. The glabella is nearly flat, and slightly convex in its middle part. There are three
lateral glabellar furrows; L, strongly convex anteriorly, L, and L; less convex, L, half as long
(tr.) as L,. The occipital lobe is broad (long.) and flat, with a very small occipital node
behind the occipital furrow. The lateral sides of the tongue are subparallel, on the top there
1s a triangular roof, separated from the rest of the tongue by a transverse furrow. The
width of the roof (tr.) is a little greater than that of the tongue. Palpebral lobes are wide
in the posterior part, narrowing anteriorly into thread-like strips. The free cheeks of the
Polish specimens are incompletely preserved. The genal angles are produced into long
spines.

Thorax. Only fragments of thoracic pleurae are known, forming narrow, leaf-like, po-
steriorly directed spines. _

Pygidium is much elongated. The rhachis is short, occupying one quarter of the py-
gidial length, strongly convex and triangular. Two rhachial segments are visible. Pleurae are
flat and divided (into four portions) by three faint longitudinal furrows. The middle furrow
is situated in the prolongation of the axis of pygidium, the two lateral furrows — in the
continuation of dorsal furrows. These furrows divide the posterior border of the pygidium
into four parts, which are produced posteriorly into spines. The two middle spines are much
shorter than the lateral ones.

Ornamentation. On some well preserved specimens a very fine ornamentation of striae
is visible. The striae are almost concentric on the glabella, and transverse on the pygidial and
thoracic pleurae.

Discussion. — An examination of Barranpe’s type specimens of Amphitryon radians
(Barranpe) in the National Museum in Prague, as well as a number of conspecific spe-
cimens from the Krdlliv Dvlr beds in the Geological Institute of Charles University in Pra-
gue, has led me to the conclusion that the Polish specimens are conspecific with the Czech
ones. 1 have found that there is some inaccuracy in Barranpe’s drawings of Amphitryon
radians, which may cause some confusion. In all the Polish as well as the Czech specimens
of this species there occurs a small occipital node just behind the occipital furrow, not figur-
ed on Barranpe’s drawings (comp. Barranpe, 1852, pl. 43, fig. 33-34). Moreover, all
the hypostomes I have seen (comp. pl. II, fig. 4) are more elongated than in BarranDE’s
drawings (1852, pl. 43, fig. 37-38) and ornamented with transverse striae. It is however
worth mentioning that Amphitryon radians is one of the species in which Barranpe re-
cognized a wide and a long form. The hypostome figured by him belongs to the wide form,
but in my opinion (comp. p. 41, 42) it is only more depressed transversely.

It is not certain whether the Scandinavian specimens, identified by Linnarsson (1869)
and Oun (1906) as Remopleurides radians, are conspecific in fact with the Bohemian spe-
cies. The chief difference seems to be in the shape of tongue (comp. table of dimensions).
In Amphitryon radians from the Holy Cross Mountains and Bohemia the ratio of the length
of the cephalon to length of the tongue amounts to between 3 and 3.7, whereas in the spe-
cimen figured by Linnarsson (18695, pl. 1, fig. 22), from the Red Tretaspis beds of Vister-
gotland, the tongue is very long and this ratio amounts to 2.5, whilst on the contrary
in the specimen, figured by Orm (1906, pl. 2, fig. 2) from the Tretaspis beds of Tosterup,
it amounts to 4.4 (the tongue being very short). These differences may be due in part to the
state of preservation. As no other differences have been observed, 1 provisionally treat
these Scandinavian specimens as belonging to A. radians.
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Amphitryon sp.
(pl. 111, fig. 12)

Material, — One cranidium from the Upper Ordovician, zone of Staurocephalus cla-
vifrons, Brzezinki, Poland.

Dimensions (in mm):

Locality | Brzezinki
IG Mus. cat. no. 2. I1. 168
Length of cranidium without tongue ca. 6.0 .
Width of glabella ca. 10.0 |
Length of tongue with roof 2.0
Width of tongue 1.1

Description. — The outline of the glabella without the tongue is transversely oval.
Three lateral glabellar furrows: L, convex anteriorly, L, and L; less convex, L; half as long
(tr.) as L,. Occipital furrow is deep, running transversely. Occipital ring is flat, broad
(long.) and long (tr.) with a very small occipital node just behind the occipital furrow.
Tongue is very narrow (tr.), with a triangular roof on its summit, separated from the rest
of the tongue by the distinct, broad transverse furrow. Palpebral lobes wide in the po-
sterior part, narrowing strongly anteriorly. No traces of any ornamentation are preserved.

Discussion. — This specimen resembles to some extent the specimens described here
as A. radians, but differs from them in the broader (tr.) glabella, and especially in the shape
of the tongue, which is here more slender (tr.). Length to width ratio of the tongue of
the specimen in question is 1.8:1, whereas in 4. radians it is 1.1:1.

As the specimen here described has the glabella broader (tr.) than A. radians, and
the tongue more slender, the differences observed cannot be considered as due to the state
of preservation.

Genus REMOPLEURIDES PORTLOCK, 1843
Remopleurides? sp. a

(ph. 111, fig. 10)

Material. — One badly preserved cranidium with some fragmentary thoracic segments,
from the Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.

Dimensions (in mm):

Locality Brzezinki

IG Mus. cat. no. 2. IL. 169
Length of cranidium (without tongue) 9.9
Width of glabella 9.2
Length of tongue 4.6
Width of tongue at the base 4.1

hid
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Description. — The outline of the glabella (without the tongue) is nearly circular.
Glabella is almost flat. The tongue is very large, wide and long, its base equivalent to half
the width of the glabella. The width of the tongue gently diminishes anteriorly. No traces
of lateral glabellar furrows are preserved. Occipital ring is broad (long.) and flat. Occipital
furrow wide and deep. Palpebral lobes are broad in the posterior part, strongly narrowing
anteriorly. Rhachial segments of thorax are broad (long.) and flat. Pleurae seem to be short
(tr.). Each pleura is divided (tr.) by a furrow into an anterior and posterior portions. On
the proximal end of the anterior portion there is a boss, corresponding to the socket of the
posterior portion of the previous segment.

Discussion. — The cranidium here described differs from all remopleuridid species in
having an extremely large tongue. The bad state of preservation, especially the lack of any
ornamentation, does not allow any further comparisons to be made.

Remopleurides? sp. b

(text-fig. 16)

Material, — One pygidium from the Upper Ordovician, Staurocephalus clavifrons zone
of Brzezinki, Poland.

Dimensions (in mm):

Locality | Brzezinki |

1G Mus. cat. no. i CIL170 |
Length of pygidium | ca. 3.0
Width of pygidium ! 3.9

Length of rhachis 1.6 }
Width of rhachis | 2.4

Description. — The pygidium is slightly wider than
long, its outline being subquadrate but with the postero-
lateral corners rounded. The rhachis is triangular, strongly
convex. On the rhachis there is one articulating half
ring and two rhachial segments. The first segment forms
a transverse ring, the second being developed as a ftri-
angle, its summit being sharp-pointed. Pleurae are wide,
slightly concave at the dorsal furrows and elevated in the
postero-lateral part of the pygidium. There are no fur-
rows on the pleurae. On the posterior pygidial margin

Fig. 16 there are two short spines, directed posteriorly, situated
Remopleurides? sp. b — pygidium;  on the prolongation of the edges of the rhachial base.
approx. % I. The very posterior part of the margin between the spines

is not preserved.

Discussion. — The pygidium here described differs from other remopleuridid pygi-
dia in being shorter and having a more regular (less notched) outline.
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Family PROETIDAE HawLe & Corpa, 1847
Subfamily PROETINAE HawLe & Corpa, 1847

Genus OGMOCNEMIS nov.

Type species: Ogmocnemis irregularis n. sp.
Derivation of name: Ogmocnemis — provided with straight pleurae (oypwo = straight, xvnuio = cuish ?).

Diagnosis. — Anterior branches of facial sutures divergent. Glabella natrowing only
slightly anteriorly, where it is bluntly rounded off. One pair of faint lateral glabellar furrows
or lateral furrows entirely missing. Eyes long, situated close to glabella. Preglabellar field
long (sag.). 10 thoracic segments. Thoracic pleurae pointed or produced into short spines.
Pygidial rhachis strongly convex, with 5-7 rings. Pleurae with pleural and interpleural fur-
rows developed, both reaching pygidial margin, no border. The whole body usually orna-
mented by striae.

Occurrence. — Upper Ordovician, Europe and Canada.
Species:

Ogmocnemis irregularis n. sp. — type species

Trilobites asellus Esmark, 1833

Forbesia brevifrons Anceun, 1854

Proetus modestus Tornquist, 1884

Proetus remotus Warsurc, 1925

Proetus subornatus Coorer & Kinpre, 1936.

Discussion. — Ogmocnemis n. gen. is erected to include several Upper Ordovician proetid
species, attributed hitherto to the genus Proetus. PrisyL (1946, p. 5) stated that: «the spe-
cies Proetus modestus Tornguist probably belongs to a new subgenus of the genus Proetus.
which I am temporarily calling by the new name Warburgaspis nov. subgen.» Warburgaspis,
of which there is no description in PrmsyL’s paper, is claimed here to be nomen nudum.

There are several Upper Ordovician European and American species showing some
similarities to Ogmocnemis, not included however in it. Thus, for instance, Proetus chambliensis
Foerste (cf. Foerste, 1924), shows certain similarities to Ogmocnemis in cephalic pattern.
but differs from all the representatives of the genus in the presence of a distinct pygidial bor-
der. The British Upper Ordovician proetids, such as Proetus girvanensis Nicnorson & Erne-
rinGe and Proetus procerus Nicnoison & Etneripce (claimed by Becs, 1939, as conspe-
cific), as well as the Swedish species: Proetus convexus WarBurG, Proetus ainae W ARBURG
and Proetus parvigena Warsurc from the Upper Leptaena limestone, differ from the repre-
sentatives of Ogmocnemis in the course of the anterior branches of facial sutures, which
are nearly parallel, and in the presence of a shorter preglabellar field.

Huee (1953a) has erected a new subfamily Proetidellinae, including in it Proetidella
and Warburgaspis. Warburgaspis, as has been stated above, is a nomen nudum. The difference
between Proetinae and Proetidellinae is, according to Huee, in the course of the anterior
branches of facial sutures, which in Proetinae are «peu divergent», whereas in Proetidellinae
«trés divergent». In my opinion, there is insufficient basis to retain the subfamily Proetidel-
linae (comp. also Prisyr, 1957), and I include the new genus Ogmocnemis into the Proetinae.

* Cuish — defensive plate armor for the thighs, considered here as comparable with thoracic pleurae protecting
the limbs.
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Ogmocnemis irregularis n. sp.
(pl. 11, fig. 6-9; pl. IV, fig. 8-9; text-fig. 17)
Holotype: Cephalon figured on pl. I, fig. 8.

Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: irregularis — allusion to the ornamentation of irregular striae.

Diagnosis. — Preglabellar field comparatively long, anterior border convex. One pair
of lateral glabellar furrows almost invisible. Pygidial rhachis with seven rings, five to six broad
(long.) pygidial pleurae. Entire body surface ornamented with striae.

Material. — 3 almost entire specimens, about 50 fragmentary specimens (cranidia,
cheeks and pygidia).

Dimensions of 3 specimens (in mm):

Locality | Brzezinki
2. IL 2. 1L 2. 1.
IG Mus. cat. no. f 266 ‘ 267 262
Length of entire individual l 15.0 — l —
Length of cephalon 5.8 6.8 —
Length of glabella  [—— 3.9 —
Width of glabella — 3.8 —
Length of pygidium 29 — 34
Width of pygidium 5.8 — 6.6
| Width of pygidial rhachis i 1.9 — 2.0

Description. — The outline of the entire animal is oval.

Cephalon is sub-semicircular in outline. The glabellar length is about seven-twelfths
that of the cephalon. The dorsal furrows running from the occipital ring are subparallel,
only slightly converging anteriorly, forming a slightly vaulted arch in front of the glabella.
The occipital ring is flat, with a small occipital node. The occipital furrow is distinct but
narrow. On the glabella there are traces of one pair of lateral glabellar furrows, visible only
in an especially good state of preservation. S, in half the length of the palpebral lobe is directed
postero-laterally, delimiting a scarcely visible triangular basal lobe. In front of the gla-
bella there is a long and convex preglabellar field, delimited by a deep anterior furrow from
the convex anterior border. The facial suture cuts the posterior border antero-medially,
runs to the dorsal furrow, swings around the semilunar palpebral lobe which adhers closely
to the glabella, runs at first along the dorsal furrows, then it deviates slightly laterally, and
runs to the anterior border, cutting it antero-medially. The fixed cheeks are very small, the
free cheeks large. The eyes are large, elongated longitudinally, convex, with hexagonal facets,
the exact number of which is difficult to establish. The border is wide and convex, delimit-
ed by a deep and wide border furrow. The posterior border is narrower than the border,
the posterior border furrow is deep, but narrower than the border furrow. The genal angle
is produced into a posteriorly (slightly laterally) directed genal spine, reaching back to the
Sth thoracic segment.
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Thorax is composed of ten segments. On some of the first thoracic segments the rha-
chial width (tr.) is equal to that of the pleura. Posteriorly the rhachis narrows. The thoracic
rings are wide and flat. The pleurae are wide (long.), with a pleural furrows, running from
the antero-medial corner of the pleura. postero-laterally, obliquely through the pleura, di-
viding it into triangular areas, narrower (long.) anteriorly and wider posteriorly. The pleural
ends are bent posteriorly and are pointed, but not produced into spines.

Pygidium. The outline is slightly wider than a semicircle. The rhachial width is less than
one-third that of the pygidium. The rhachis is composed of seven rings, the first of which
is situated a little higher than the following.
The dorsal furrows are distinct, converging po-
steriorly. The rhachis occupies three-fourths of
the pygidial length, so that behind it there
is a long, flat area. There are five pleural seg-
ments, the pleural furrows delimiting them are
distinct and deep. The interpleural furrows are
shallower than the pleural furrows and are mark-
ed off on the distal part of the pleurae only,
they run parallel to the pleural furrows, dividing
the peripheral part of every segment into two
equal (long.) parts. Both pleural and interpleural
furrows reach the pygidial margin, so that there
is no pygidial border. The pygidial doublure with
concentric lines occupies about one-fourth of
the pygidial length,

Ornamentation. The entire body is closely
covered by fine anastomosing, thread-like striae.
On the glabella these lines are arranged in
a similar way to the papillar lines in a finger
print, On the cheeks they are directed transver-
sely, slightly bending anteriorly on the lateral
border.

On the thoracic and pygidial rhachis the
striae are convex anteriorly, on the pleurae they
are directed transversely, being slightly bent an-
teriorly in the peripheral part,

Discussion. — The new species described Fig. 17
here has a similar cephalic pattern to that oOgmocnemis irregularis n. sp. - reconstruction:
of Ogmocnemis subornatus (Coorer & KinpLE) approx. 8.

from the Upper Ordovician beds of Canada.

In the cephalic structure the only difference being in the course of the facial suture, which
in O. subornatus are less divergent. The pygidia of the species in question differ more mark-
edly, the rhachis of O. subornatus being greater, occupying one-third of the pygidial width,
whereas in O. irregularis it is narrower. O. irregularis reminds one also of O. asellus (Esmark)
(comp. Esmark, 1833, and Stormer, 1940) from the Tretaspis beds of Norway, differing
however from it in having longer eyes, smaller glabella and the ends of thoracic pleurae bent
more posteriorly.
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Family PHILLIPSINELLIDAE WHITTINGTON, 1950

Genus PHILLIPSINELLA NoOVAK, 1885
Phillipsinella parabola (BARRANDE, 1846)

(pl. 1V, fig. 1-7; pl. V, fig. 1-3; text-fig. 18,19)

1846a. Phacops parabola n. sp.; J. BARRANDE, Notice préliminaire..., p. 6.

1852.  Phillipsia parabola BARRANDE; J. BARRANDE, Systéme Silurien..., p. 477, pl. 18, fig. 24-29,

1869b. Phillipsia parabola BARRANDE; J. G. O. LINNARSSON, Om Vistergotlands Cambriska..., p. 72, pl. 2,
fig. 30-32.

1872.  Phillipsia parabola BARRANDE; J. BARRANDE, Systéme Silurien..,, Suppl,, p. 18, pl. 1, fig. 16.

1884b. Phillipsia parabola BARRANDE; O. NOVAK, Zur Kenntnis..., p. 27.

1885.  Phillipsinella parabola (BARRANDE); O. NOVAK, Studien an Hypostomen..., p. 581, pl. 3, fig. 1-3.

1899. Phillipsia parabola BARRANDE; J. P. J. RaVN, Trilobitfaunaen..., p. 58.

1904.  Phillipsinella parabola (BARRANDE); F. R. C. REED, The Lower Palacozoic..., p. 85, pl. 12, fig. 1-2.

1906. Phillipsia parabola BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 60, pl. 2, fig. 18.

1931. Phillipsinella parabola (BARRANDE); F. R. C. REED, The Lower Palaeozoic..., Suppl. 2, p. 11.

1943.  Phillipsinelia parabola (BARRANDE); J. L. BEGG, Hypostomes..., p. 60, pl. 2, fig. 8.

1950a. Phillipsinella parabola (BARRANDE); H. B. WHITTINGTON, Sixteen Ordovician..., p. 559, pl. 75, fig. 3-7,
text-fig. 8.

1956.  Phillipsinella parabola (BARRANDE); Z. KIELAN, On the stratigraphy..., pl. 4, fig. 1-2.

Material. — About 220 more or less fragmentary specimens from the zone of Staurocepha-
lus clavifrons of Brzezinki and Wolka, Poland. Barranpg’s original specimens from the Kralav
Dviir beds of Bohemia, some specimens from the Red Tretaspis mudstones of Vistergétland
and the Tretaspis mudstones of Scania.

Dimensions of 6 specimens (in mm):

‘ Locality Brzezinki Wolka Brzezinki
| IG Mus. cat. no. 2. 1. 151 | 210 348b | 2. 1L 344 | 2.1L 154 | 2. 1L 157 ‘ 2. 1. 150
‘ Length of entire indi- \
vidual — — — — 11.2 16.6
Length of cephalon 1.64 1.04 1.6 3.04 5.1 8.0
Width of cephalon — 1.2 — — 7.2 11.2
Width of glabella at the
base 0.48 0.3 0.52 0.92 1.9 3.0
Greatest width of
glabella 1.04 0.64 0.92 1.8 3.7 6.0
| Length of pygidium — — — — 33 4.8
| Width of pygidium | — — — —_ 6.0 9.0

Description. — The outline of the entire body is suboval.

Cephalon. The outline is half-parabolic, the length of the cephalon being only slightly
less than a half of the entire body length. In longitudinal and transverse profiles the cepha-
lon is moderately convex. The occipital ring is moderately convex, situated higher than the
glabella. The occipital furrow is distinct and transversely directed. The dorsal furrows are
deep, from the occipital furrow they run subparallel, slightly converging anteriorly; cutting
a little more than one-fourth of the glabellar length, they swing laterally around the convex,
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anterior part of the glabella. The anterior part of the glabella is about twice as wide as the po-
sterior. There are no lateral glabellar furrows, but on the dorsal furrows there are two deep,
round pits; one (p;) situated on the level of the most anterior portion of the eye, the second
(p2) a little in front of it (comp. text-fig. 18, 19). On smaller specimens these pits are more
distinct (comp. pl. 1V, fig. 3, 7).

The fixed cheeks are small. The facial suture cuts the posterior margin and runs in an
exteriorly convex arch towards the eye, then around the palpebral lobe and, parallel to the

Fig. 18

Phillipsinella parabola (BARRANDE) — reconstruction, in lateral
and dorsal views; approx. X 6.5

p1, Pz anterior and posterior pits.

dorsal furrow — to the anterior cephalic margin. The eye is large, very convex, with about
four or five hundred round lenses, the exact number of which is difficult to determine. The
posterior border is gently convex, narrow (long.) and indistinct, the lateral border almost
flat, with a wide and shallow lateral border furrow. The lateral border continues in front of
the glabella, forming a strongly flattened, wide (long.) anterior border. The posterior and
lateral borders are produced into narrow genal spines, reaching back to the end of thorax.
Sometimes, the genal spine is shorter, reaching back only to the fourth thoracic segment.

The doublure is comparatively narrow (tr.) at the sides, becoming almost three times
broader in its anterior part. The rostral plate is large, convex, subtrapezoidal, its anterior
outline forming an arch, the connective sutures being directed postero-medially.
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Hypostome. The hypostome of Phillipsinella parabola was previously imperfectly known
(comp. Beca, 1943, pl. 2, fig. 8; Wwirnington, 19504, pl. 75, fig. 5-6, text-fig. 8). Three
fairly well preserved specimens of the ventral side of the cephalon, from which the latex casts
were made (comp. pl. V, fig. 2), allowed me to make a reconstruction of a hypostome (see
text-fig. 19). The hypostome is large, long, extending slightly beyond the posterior margin
of the cephalon. The anterior margin is wide (tr.), with triangular lateral wings, extending
laterally beyond the rostral plate. The anterior furrow is very wide and deep. The middle body
is suboval in outline, broader (tr.) in its anterior portion than in its posterior. The anterior
part of the middle body is situated higher than the posterior convex part, which is divided

by a very faint median furrow into two lobes, passing
P gradually into the less convex posterior part. The la-
teral furrow is comparatively narrow and shallow in
the anterior part, becomes very wide and deep poste-
riorly, where the hypostome is wider. The posterior
furrow is wider and shallower than the lateral. The
lateral and posterior borders are narrow and convex.
The posterior margin is concave and its lateral angles
sharp. Beneath the lateral and posterior borders there
is a doublure, the outline of which is difficult to
establish.

Thorax 1s composed of 6 segments. The rhachis
1s as wide as the pleura, hardly converging posteriorly.
The rhachial rings are very slightly convex anteriorly
in the middle part, and bent slightly anteriorly again
at the dorsal furrows. The pleural segments are directed
transversely and are obliquely cut off at their ends,
without however being produced into spines. There
is a very indistinct pleural furrow directed transversely

Fig. 19 in the anterior part of the segment and visible only

Phillipsinella parabola (BARRANDE) — recon-  in its proximal part. Across the pleura there runs

struction of the ventral side of the cephalon:  a postero-laterally directed raised line, cutting off the

approx. x 6. 5 antero-lateral, triangular part.

Sitires 1 yposiome. pu. o amietior and posterior pie. Pygidium is subquadrate in outline, moderately

convex transversely and longitudinally. The rhachis is

long, triangular, converging posteriorly. There are about 8, very indistinct rhachial segments,

visible only as shadows, the posterior ones being entirely fused together. On the pleurae

there are traces of about 3 pleural segments, no pygidial border or border furrow being
developed. The posterior pygidial margin is slightly concave.

Ornamentation. The whole body is covered with an ornamentation of thread-like raised
lines. On the glabella they run anteriorly from the occipital furrow, diverge dichotomously
on the sides of the glabella, and run around the anterior convex part of the glabella. On the
glabella, in addition to this ornamentation, there are small pits along the grooves between
the raised lines. On the cheeks the raised lines are less distinct, they run along the posterior
margin and along the lateral margin, the most distinct being on the genal angle. On the tho-
rax they are directed transversely across the rhachial rings and postero-laterally across the
pleurae. One of them, as mentioned above, divides the pleura into two parts. On the small
antero-lateral part of the pleura the raised. lines are more distinct. On the pygidium they
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run transversely across the rhachis and postero-laterally on the pleurae, being however more
distinct on the pleurae. _

The doublure is ornamented with more distinct terraced lines, parallel to the margin.
On the rostrum the terraced lines are parallel to the outer and interior margins, in the ante-
rior and posterior parts of the doublure respectively. Some of them in the middle part of
the rostrum are divided dichotomously. On the hypostome indistinct terrace lines run along
the lateral and the posterior borders, the mcst distinct being on the doublure.

Discussion, — The representatives of Phillipsinella parabola from the zone of Stauro-
cephalus clavifrons of the Holy Cross Mountains seem to be identical with those from Scan-
dinavia, Bohemia and Great Britain (cf. also discussions on p. 7, 38 and 47).

Family ASAPHIDAE BuUrMEISTER, (843
Subfamily ASAPHINAE BURMEISTER, 1843
Genus OPSIMASAPHUS nov.

Type speciex: Opsimasaphus jaanussoni n. sp.
Derivation of name: Opsimasaphus — oypyios == late Asaphus.

Diagnosis. — Cephalon and pygidium with broad flattened border. Anterior branches
of facial suture quite close to the external cephalic margin. Preglabellar field long, one-third
to one-fourth of the total cephalic length. Eyes large, situated behind the transverse midline
of the cranidium. Genal angles produced into spines, librigenal panderian organ developed
as a small separate opening. Hypostome with oval, inflated middle body. broadly rounded
lateral margin and deeply notched posterior margin. Eight thoracic segments. Thoracic rha-
chis narrow, its width only half the width of the pleura or less. Lateral ends of the thoracic
segments straight. Development of the panderian organ on the thoracic pleurae unknown.
Pygidium wide, rhachis narrow, prominent, post-rhachial field long. pleurae with strong.
unfurrowed ribs. Pygidial doublure moderately broad.

Occurrence. — Upper Ordovician, zones of Eodindymene pulchra and of Staurocephalus
clavifrons, Bohemia, Central Poland, Bornholm, Scania and Vistergétland.

Discussion. -~ This genus is created to include two species:

Niobe lata AwceLin, 1854
Opsimasaphus jaanussoni n. sp.

Opsimasaphus n. gen. differs from Pseudobasilicus by: 1) its longer preglabellar field,
2) the position of the anterior branches of the facial suture very close to the external cepha-
lic margin, 3) the narrower rhachis of the whole exoskeleton, 4) the thoracic pleural termi-
nations not being produced into spines, and 5) the narrower pygidial doublure. All the spe-
cies of Pseudobasilicus have a characteristic shape of the inner margin of the thoracic pleural
doublure (comp. Siecrriep, 1936, p. 22, fig. 6), but as this character is still unknown in Opsi-
masaphus it cannot be compared at present. Pseudoasaphus and Ogmasaphus have a similar
shape of pygidial doublure, but differ in having a shorter preglabellar field, wider rhachis
and longer post-rhachial field. The position of the foremost part of the facial suture of Opsi-
masaphus suggests the condition in Basilicus and Basiliella, but in these genera the facial
suture is marginal, the preglabellar field much shorter and the rhachis broader.
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Barranpe (18464, 1852, 1872) described Asaphus nobilis Barranpe as occurring in
the Chrustenice beds, Zahotany beds and Kraliv Dvir beds of Bohemia. The specimens figur-
ed by him are, however, only from the Zahofany beds (Caradocian) and Kraliv Dvilr beds
(Ashgillian).

In the collection of the National Museum in Prague there are some specimens from
the Middle Ordovician (Svata Dobrotiva beds). identified as Asaphus nobilis. One of them
is an almost complete specimen, about 8 ¢cm long, with the cephalon and thorax imperfectly
preserved. The pygidium shows, however, some differences with the specimens from the Za-
hofany beds, being less truncate posteriorly (having a transverse posterior margin) and a wider
doublure. Tt is doubtful whether this specimen is conspecific with those of Asaphus nobilis
from the Zahotany beds. As Snapr (1956) does not mention either this species in the list
of trilobites from the Llandeilo of Bohemia, its occurrence in the Middle Ordovician appears
suspect. Asaphus nobilis from the Zahofany beds figured by Barranoe (1852, pl. 31, fig. 1.
4, 5; pl. 32, fig. 1-6; pl. 35, fig. 8) differs to a very great extent from that from the Kraliv
Dvir beds (Barranoe, 1852, pl. 31, fig. 2, 3, 6-8; 1872, pl. 8, fig. 19-20). For the compa-
rison of «Asaphus» nobilis Barranpe from the Zahotany and Kraldv Dvir beds — see
table 3.

Table 3

Comparison of «Asaphus» nobilis BARRANDE
from the Zahofany and the Kralav Dvir beds

«Asaphus» nobilis BARRANDE
from Kréaliv Dvir beds = Opsim-
asaphus jaanussoni n. sp.

«Asaphus» nobilis BARRANDE
from Zahofany beds

| Running far away from the anterior | Running almost along the anterior !

| An?enor branches of the | margin and meeting each other under | margin of the cephalon and together
facial suture

| the angle. forming a semicircle,
i = s = Sl = = === = —— ‘
. ! Developed, convex (comp. BARRANDE, .
Anterior border 1852, pl. 32, fig, 4). No anterior border.
Length of the preglabellar Equal to one-third or more of the
' | Equal to one-fourth of the cephalon.
field i cephalon,

Directed postero-laterally, produced
into short spines.

Length to width ratio of the
. pygidium

Ends of the thoracic pleurae Directed transversely, bluntly cut off.

0.6-0.7 0.47

Number of rhachial rings [ 14 - 1§ 8-9

Furrows between the rhachial rings
directed transversely, no furrow on '
rhachial rings. \

Narrow. Slightly inflated.

Shape of the furrows between | In the middle part strongly curved po-
. rhachial rings steriorly, similar furrow on rhachial rings.

Posterior part of the rhachis

This comparison proves that Barranpe, under the name of Asaphus nobilis, described
specimens which are not conspecific and probably not even congeneric either. I suggest that
the specimen figured by Barranpe (1852, pl. 31, fig. 1) to be chosen as the lectotype of
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«Asaphus» nobilis Barranpeg, thus maintaining this name for the species from the Zahotany
beds, the Kraliiv Dvir’s specimens forming a new species. This new species occurs also in
the Upper Ordovician in Poland, Bornholm and probably also in Scania. It is described as
Opsimasaphus jaanussoni n. gen. n. sp. and is taken as the type species for this new genus.

Opsimasaphus jaanussoni is represented in Bohemia, Poland and Bornholm by compara-
tively small specimens, the average length being about 3 cm. The largest specimen of this
species known to me is one from the Kraldv Dvlr beds of Bohemia, housed in the Natio-
nal Museum in Prague, being probably about 8§ cm long. The length of the pygidium and
fragmentary thorax preserved is 5 cm. In the collection from Bornholm, in Copenhagen Mu-
seum, there are, besides these small specimens, some very large, but very poorly preserved
asaphid pygidia and cheeks. Similar large asaphid pygidial and cheek fragments have been
described by Ounv (1906, p. 62, pl. 3, fig. 1-5) from the corresponding beds of Scania and
identified by him as Asaphus ingens Barranpe (cf. below).

Jaanusson (19534, p. 445) has considered Ouin’s specimens conspecific with «Niobe»
lata, stating however that: «Nach den beobachten Merkmalen is «Niobe» lauta Anc. von
«Asaphus» ingens Barr. deutlich verschieden».

«Niobe» lata, described by Anceuin from the Red Tretaspis mudstones of Vistergétland,
is treated here as belonging to the new genus Opsimasaphus. The large asaphid pygidia and
free cheeks from Bornholm and Scania differ, however, from those of Opsimasaphus latus
from Vistergotland. In the Riksmuseum collections there are two free cheeks from the Red Tre-
taspis mudstones of Vistergétland, corresponding very well in shape to the cranidium of
O. latus from the same beds. They are identical with those figured by Anceuin (1854, pl. 10)
in his reconstruction of «Niobe» lata, and evidently belong to this species. The genal spines
of these cheeks are long, narrow, with a narrow base (comp. our pl. VIII, fig. 4). The large
free cheeks from Scania and Bornholm (comp. pl. VIII, fig. 3) are produced into a compa-
ratively short, wide genal spine, with a wide base. Similarly, the large fragmentary pygidia
from Scania and Bornholm seem not to be conspecific with O. latus, as they are more elong-
ated, and evidently more segmented. The large pygidia and cheeks in question seem to
be more similar to O. jaanussoni, than to O. latus. As the correct identification of these spe-
cies requires more and better preserved material, I have considered it more reasonable
to identify them for the moment as Opsimasaphus sp. Thus, the occurrence of O. jaanussoni
and O. latus in Scania remains in doubt.

The generic attribution of «Asaphus» nobilis Barranpe is not clear. It cannot be
considered as belonging to Opsimasaphus on account of the different course of the facial su-
ture and the shape of the thoracic pleurae, which are produced into spines. Reep (1930) has
placed it in the genus Pseudobasilicus Reep and has been followed in this respect by Czech
authors. Jaanusson (19534, p. 445) has considered this species «mit gewissem Zweifel»,
as belonging to Pseudobasilicus. In discussing this question Dr. V. Jaanusson has drawn
my attention to the fact, that the presence of an anterior border in «Asaphus» nobilis (as figur-
ed by Barranpe, 1952, p. 32, fig. 4) and the shape of the pygidial doublure — narrower
than in the Pseudobasilicus — suggest the pattern characteristic of the genus Basilicus. On
the other hand, the shape of the internal margin of the thoracic pleurae, if it is correctly drawn
on Barranpe’s figure (1852, pl. 31, fig. 1 — the second thoracic pleura on the right side),
is such as is characteristic par excellence of Pseudobasilicus. So, the question of the generic

attribution of this species, as well as of the «Asaphus» ingens Barranpe, still remains in
doubt.
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Opsimasaphus latus (Anceuin, 1851)

(pl. VI, fig. 1-2; pl. VII, fig. 3; pl. VIII, fig. 4; text-fig. 20)

1851. Niobe lata n. sp.; N. P. ANGELIN, Palaeontologia Scandinavica, p. 14, pl. 10.

Lectorype: Cranidium figured by ANGELIN (I851, pl. 10, RM no. Ar. 14299b), refigured in the present
paper — pl. VII, fig. 3.
Tyvpe horizon and locality: Upper Ordovician, Red Treraspis mudstones of Kinnekulle, Vistergotland, Sweden.

Diagnosis. — Preglabellar field long, equal to one-fourth of cephalic length. Length
of the eye equal to one-sixth that of cephalon. Glabellar tubercle present. Hypostome unknown,

Fig. 20

Opsimasaphus latus (ANGELIN) — reconstruction; approx. nat. stzc

a cephalon, b pygidium; right side of pygidium showing doublure.

thorax imperfectly known, thoracic pleurae straight (transverse), not produced into spines.
Pygidium sub-semicircular. Rhachis equal to almost six-eighths of pygidial length. 10-12
rhachial rings, 7-8 pleurae. Almost the whole body ornamented with anastomosing lines.
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Material. — Two cranidia, two free cheeks, 12 pygidia — up to 50 mm long (RM and
UM collections) from the Red Tretaspis mudstones of Vistergdtland, Sweden.

Description. — Cephalon. The outline is semicircular, the cephalon being very slightly
convex only, longitudinally and transversely. The glabella occupies four-fifths of the cephalic
length. The occipital ring is flat and narrow (long.), the occipital furrow very faint. In the
posterior portion of the glabella the dorsal furrows are very faint, indistinct, they disappear
entirely at the level of the eyes and become*more distinct again in front of the eye level, run-
ning at first anteriorly and forming a gentle arch in front of the glabella. The preglabel-
lar field is flat. The eyes are long, situated quite close to the glabella, both palpebral and
visual lobes being semilunal, strongly convex exteriorly. The posterior border is as long
(long.) as the occipital ring being marked along the fixed cheek only, and entirely disappear-
ing on the free cheek. The fixed cheeks are large, produced into long and narrow, pointed
genal spines, with a narrow base. '

The facial suture cuts the posterior cephalic margin and runs as a convex arch periphe-
rally around the posterior border, then medially, subparallel to the posterior border furrow.
It reaches the posterior eye corner and runs around the palpebral lobe. In front of the eye
it runs antero-laterally and then forms an arch and runs antero-medially quite close to the
anterior cephalic margin and in the most anterior portion almost along it.

Thorax is imperfectly known.

Pygidium is semicircular in outline. The rhachis occupies one-fifth of the pygidial width
and about three-fourths of its length. The rhachial furrows are distinct, converging poste-
riorly. There are about 11-12 rhachial rings. On the pleurae there are 8 pleural segments, widen-
ing peripherally. The earlier ones are directed almost transversely, the later postero-late-
rally and posteriorly. There is a flat border marked off by the disappearance of pleural furrows,
no border furrow being developed. The doublure is wide (tr.) occupying a half the pleural
width along the anterior pygidial margin. The interior margin of the doublure is directed parallel
to the outline of the pygidium, and swings around the posterior end of the pygidial rhachis,
so that the doublure becomes narrower (long.) on the very posterior part of the pygidium.
There are several terrace lines on the doublure, more dense behind the rhachis on account
of the curved shape of the doublure in this part.

Ornamentation. All around the cephalon and the pygidium there is an ornamentation
of anastomosing lines, subparallel to the cephalic and pygidial outline, disappearing in the
middle part of the cephalon and pygidium.

Opsimasaphus jaanussoni n. sp.
(pl. VII, fig. 1-2; text-fig. 21)

1846a. Asaphus nobilis n. sp.; J. BARRANDE, Notice préliminaire..., p. 30 (partim).

1852, Asaphus nobilis BARRANDE; J. BARRANDE, Systéme Silurien..., p. 657 (partim), pl. 31, fig. 2, 3, 6-8; non
pl. 31, fig. 1, 4, 5; pl. 32, fig. 1-6; pl. 35, fig. 8.

1872, Asaphus nobilis BARRANDE; J. BARRANDE, /bid., Suppl., p. 53, pl. 8, fig. 19-20.

1899.  Asaphus (Ptychopyge) nobilis BARRANDE; J. P. J. RAVN, Trilobitfaunaen..., p. 55 (partim).

1906.  Asaphus ingens BARRANDE; E. OLIN, Om de Chasmopskalken..., pl. 2. fig. 25.

1956.  Pseudobasilicus nobilis (BARRANDE); Z. KIELAN, On the stratigraphy..., pl. 2, fig. 6.

Holotype: The entire specimen — pl. VII, fig. 2.
Type horizon and localiry: Upper Ordovician, Tretaspis beds, Bornholm, Vasagaard.

Derivation of name: jaanussoni —in honour of the distinguished Estonian palaeontologist Dr. VALDAR Jaa-
NUSSON (now Uppsala University),
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Diagnosis. — Preglabellar field long (sag.) occupying one-third of cephalic length. Eyes
long, equal to one-fourth of cephalic length. Genal angles produced into spines, reaching
back to 6th thoracic segment. Pygidium sub-semicircular, wider than a semicircle. Rhachis
narrow, occupying less than one-seventh of pygidial width and three-fifths of pygidial length,
11-12 rhachial rings. Posterior part of rhachis inflated. 8 pleural ribs.

Material. — Two entire specimens from Tretaspis shales of Bornholm (Vasagaard),
3 nearly entire specimens and one hypostome from Staurocephalus clavifrons zone, Brzezinki
and Wolka, Poland. Several specimens from the Kraldv Dvir beds of Bohemia.

Dimensions of 3 Bohemian specimens (in mm) .

NM Mus. cat. no. | cp 1629‘ cD 1632| €D 1627 |
Length of entire specimen 16.5 21.0 28.5
Length of cephalon 7.2 8.5 12.3
Width of cephalon 13.4 18.0 21.2
Length of pygidium 6.0 6.5 11.0
Width of pygidium 10.6 ‘ 13.8 163 |

Description. — The outline of the entire body is suboval.

Cephalon. The outline is semicircular. The dorsal furrows are very faint and shallow,
running subparallel to the bluntly terminated anterior end of the glabella. The length of the
glabella occupies two-thirds of the cephalic length. The occipital ring is narrow (long.) and
flat, the occipital furrow being narrow and thread-like. The posterior border is flat and narrow,
disappearing peripherally. The facial suture cuts the posterior cephalic margin, forms a convex
arch peripherally, then runs subparallel to the posterior margin and inwards to the dorsal
furrow. Close to the dorsal furrow it curves around the long palpebral lobe and then runs
antero-laterally towards the cephalic margin. Near the cephalic margin it forms an arch and runs
antero-medially, almost along the cephalic margin, forming an arch with the branch of the facial
suture from the other side. The eyes are situated behind the transverse midline of the cranidium,
their length being one-fourth of the cephalic length. The wide and indistinct border furrow
runs in an arch from the posterior cephalic margin (cutting it outwards to the facial suture),
towards the top of the glabella, delimiting wrde and flattened lateral and anterior borders.
The free cheeks are large, being produced into long and wide spines, which reach back to the
6th thoracic segment.

Hypostome. The cephalic doublure is slightly wider than the border. The hypostome
has an oval inflated body with a deep furrow around it. There are two deep pits at this furrow
in the posterior part of the hypostome. The posterior margin of the hypostome is deeply notched,
forming two long prongs.

Thorax. There are 8 thoracic segments. The rhachis is narrow (tr.), occupying one-fifth
of the thoracic width. The dorsal furrows are fairly shallow, the rhachial rings very slightly
convex. The thoracic pleurae are directed transversely, with only their ends slightly bent pos-
teriorly. The ends of the thoracic pleurae are bluntly truncated and are not produced into
spines. There is a pleural furrow directed postero-laterally through each pleura and cutting
two-thirds of the pleural length (tr.).

Pygidium is sub-semicircular, being wider than a semicircle, the rhachis is very narrow,
occupying less than one-seventh of the pygidial width. The rhachial rings, of which there are
11-12, are moderately convex. the posterior ends being indistinct and the posterior portion
of the rhachis inflated. There are 8 fairly flat pleural segments, directed transversely, ending



UPPER ORDOVICIAN TRILOBITES 81

before they reach the margin and forming in this way the pygidial border. The pygidial doublure,
broad (tr.) in the anterior part of the pygidium, becomes slightly narrower (long.) in its posterior
part, where it curves slightly around the end of the pygidial rhachis.

Fig. 21

Opsimasaphus jaanussoni n. sp. — reconstruction, right sides of the cephalon
and pygidium showing the doublures; approx. X 4.

Ornamentation consists of thread-like, anastomosing lines on the cephalic and pygidial
border. These lines are irregular, but in general are subparallel to the cephalic and pygidial
margins. It is not certain whether there is any ornamentation on the rest of the exoskeleton.
On the cephalic and pygidial doublure there are the regular striae, running parallel to the ce-
phalic and pygidial margins.

Opsimasaphus sp.
(pl. VIIL, fig. 3)

1899. Asaphus (Piychopyge) nobilis BARRANDE; J. P. J. RAVN, Trilobitfaunaen..., p. 55 (partim).
1906. Asaphus ingens BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 62 (partim), pl. 3, fig. 1-5.

Material. — Several poorly preserved pygidia and free cheeks from the Tretaspis beds,
Bornholm and Scania.
Palaeontologia Polonica No. 11 6
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Description. — The free cheek has a large doublure and is produced into a wide, stout,
comparatively short spines. The opening of the panderian organ is situated at the base of
the spine, close to the posterior cheek margin. Pygidium is comparatively long, length to width
ratio being about 0. 6. The number of rhachial and pleural segments is unknown. The doublure
is large, of Opsimasaphus type. The whole pygidial surface has an ornamentation of anasto-
mosing striae.

Family STYGINIDAE Vobces, 1893

Genus STYGINA SALTER, 1853
Stygina sp.
(pl. VIII, fig. 1-2)

Material. — One cranidium (7.5 mm long) and one almost entire specimen (about
10 mm long), both poorly preserved, from the zone of Staurocephalus clavifrons, Brzezinki
and Wolka, Poland.

Description. — The cephalon is semicircular in outline, moderately convex transversely
and also longitudinally. The width of the glabella at the base is about one-fifth that of the
cephalon. The dorsal furrows from the occipital ring run subparallel, then converge anteriorly,
so that the greatest width of the glabella is twice that of its base. There are no lateral glabeliar
furrows. The occipital furrow is directed transversely, the transverse occipital ring is moderately
convex. The free cheeks are comparatively small. The eyes are situated posteriorly, close to the
dorsal furrows. The facial suture cuts the posterior margin and runs antero-medially towards
the eye, around the palpebral lobe, which is strongly convex exteriorly, then antero-laterally
and in an arch antero-medially towards the anterior cephalic margin. The free cheeks are
large, sloping from the eyes downwards. The posterior and lateral borders are not defined.
The genal angles form pointed apices of triangles, but are not produced into spines. There is
no anterior border developed in front of the glabella which reaches the anterior cephalic margin.

Hypostome. In one specimen (comp. pl. VIII, fig. 2) an imprint of a hypostome and
a part of a rostrum is preserved. The doublure is broad (long.), the rostrum wide (tr.) being
defined by the connective sutures which run inwards and backwards across the doublure.
The hypostome is slightly tapered posteriorly, but is subquadrate rather than subtriangular
in outline. There are large anterior wings, the middle body is very slightly defined by almost
invisible furrows. There are two small symmetrical pustules on both sides of the anterior part
of the middle body.

Thorax. The rhachis occupies about one-fourth or more of the total thoracic width.
The pleurae are directed transversely and are not produced into spines; there is a transverse
pleural furrow along the anterior part of each pleura.

Pygidium is semicircular in outline. The rhachis is defined laterally, narrowing posteriorly,
not defined at the posterior end. The rhachial width is about one-fifth of the total width. The
rhachis is poorly preserved, the number of rhachial rings being unknown. The pleurae slope
downwards. There is a broad concave border around the pygidium, with a wide doublure,
reaching inwards to the end of the rhachis posteriorly.

Ornamentation is poorly preserved. There are terrace lines on the glabella, and on the
cephalic and pygidial doublures, the latter being parallel to the cephalic and pygidial margins.



UPPER ORDOVICIAN TRILOBITES 83

Discussions. — Stygina latifrons (Portiock, 1843) has been redescribed more recently
by Warrmington (19504). Representatives of Stygina occur also in the Upper Ordovician of
Scandinavia, in Scania, Vistergétland and the Oslo region, and have been described or cited
by Linwarsson (1869b), Ouin (1906), Wiman (1907/08) and others, and more recently by
Skiesetn  (1955) — as  Stygina latifrons (Portrock). Sxiesetn (1955) has figured several
specimens of Stygina latifrons from Scandinavia and stated (/. c., p. 13): «As it appears from
the plates the forms here referred to as Stygina latifrons show great variations which in the
future may justify the erection of new species and subspecies». The Scandinavian material
of Stygina has not been available to me for comparison. But judging from Skiesetw’s figures,
the Scandinavian forms do not seem to be conspecific with Stygina latifrons and moreover the
specimens from Vistergotland seem not to be conspecific with those from the Oslo region.

In the collection from the Holy Cross Mountains there are two specimens (pl. VIII,
fig. 1-2) which are evidently conspecific with the specimen figured by Sksesetu (pl. 2, fig. 3)
from the Red Tretaspis mudstones of Vistergdtland. With regard to the specimen figured
on pl. 2, fig. 3, Skuesern states (/. ¢., p. 13) that this specimen: «... has only a narrow pregla-
bellar field and apparently shorter genal spines than the type». On this specimen the pregla-
bellar field does not seem to be developed at all, and the same is the case with Polish specimens.
It is, however, remarkable that some other specimens from the Red Treraspis mudstones
figured by Skieseru (as for instance pl. I, fig. 1 and pl. 2, fig. 4) have longer genal spines and
in this differ from the specimen on pl. 2, fig. 3. The anterior part of the cephalon unfortunately
is not preserved in these Vistergdtland specimens.

In one of the Polish specimens identified here as Stygina sp., an imprint of a hypostome
is preserved. It differs from the hypostome of Stygina latifrons (Portrock) — as figured by
Sarter (1864-1883, pl. 18, fig. 9) and WurtingTon (19504, p. 548, pl. 72, fig. 10) in being
comparatively larger and having a less triangular outline. Otherwise, both hypostomes of
Stygina latifrons and Stygina sp. are poorly known so that any further comparison is impossible.

The Polish specimens identified here as Stygina sp. are conspecific with the specimens
from the Red Tretaspis mudstones (Skiesetn, 1955, pl. 2, fig. 3) and belong evidently to a new
species, which is however too poorly known to me to be erected at present.

Family CYCLOPYGIDAE RaymonD, 1925

Genus CYCLOPYGE HAWLE & CORDA, 1847
Cyclopyge quadrangularis n. sp.

(pl. IX, fig. 1-9; text-fig. 22-23)

1878-80. Cvclopyge rediviva BARRANDE; H. C. NICHOLSON & R. ETHERIDGE jun., A monograph..., p. 284, pl. 19,
fig. 4.

1904. Cyclopyge rediviva (BARRANDE); F. R. C. REeED, The Lower Paleozoic..., p. 52, pl. 8, fig. 2-3.

19067 Aeglina rediviva BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 73, pl. 4, fig. 18-19.

Holotype: Nearly entire individual, figured on pl. IX, fig. 6.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: quadrangularis — with subquadrangular outline of glabella.

Diagnosis. — Glabella a little wider than long, its outline subquadrangular. Two broad
(long.) lateral glabellar furrows, directed almost transversely, slightly posteriorly. A gentle
6*
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circular swelling, posterior to each glabellar furrow. The eyes surrounding glabella on sides
and in front, meet in front and are separated from each other by a narrow groove. Pygidium
in adult forms sub-semicircular in outline, with only one rhachial ring and one rib on pleurae.
Border very narrow. The pygidial surface finely ornamented with anastomosing raised lines.

Material. — About 20 more or less fragmentary cephalons, several doublures, morc
than 300 pygidia.

Dimensions of 8 speci’mens (in mm):

Locality ! Brzezinki
IG Mus. cat. no. | 2.11.227 | 211225 | 2.11.208 | 2.11.215 | 2.11.222 | 2. 11235 | 2.1 234 | 2.1 209

Length of glabella I 76 30 | 38 | O — | — | — | = | =
Width of glabella 7.4 3.3 4.6 — — — — —-
Length of pygidium 4.0 — ‘ — 1.8 1.7 2.4 | 2.1 34

| Width of pygidium 84 | — — 2.1 2.1 3.8 2.7 6.3
Length of pygidial rhachis 1.8 ‘ — : 1.0 0.9 1.1 I 1.1 | 1.5
1.4

Width of pygidial thachis | 2.4 | — - 08 09 12 | 12

Description. — Cephalon. The length of the glabella is about four-fifths of its greatest
width. The outline of the glabella is subquadrangular. The posterior border forms a straight,
transverse line in the middle part. At the dorsal furrows, it bends anteriorly and cuts off the
glabella from the small triangular surfaces, adhering to the glabella and eye at the posterior
end of the dorsal furrow. The dorsal furrows run subparallel, slightly converging anteriorly.
Anterior border of glabella forms a transverse line, slightly convex anteriorly. There is a pair
of lateral glabellar furrows, situated one-third to one-fourth of the glabellar length from the
posterior margin, near the midline. The furrows are broad (long.), shallow, running almost
transversely, slightly postero-laterally. Posterior to each furrow there is a gentle, circular
swelling, the diameter of which approximates to the length of the glabellar furrow. The fixed
cheeks are very narrow, separated from glabella by a narrow furrow, running around its sides
and front.

Eyes are large, extending around the sides and front of the glabella and meeting in front,
separated from each other by a narrow groove. Doublure is triangular in shape, wide (long.)
in the middle part, narrowing at the sides. There is a wide shallow groove in the midline, lying
in the anterior continuation of the groove separating the eyes. Before reaching the external
end of the doublure the groove widens suddenly into a wide, triangular surface. There are
several transverse terrace-lines on the doublure.

Thorax is very imperfectly preserved on one specimen only. It consists of 5 segments.
The rhachis is very wide (tr.), in the first segments it narrows strongly posteriorly.

Pigidium of the adult form is sub-semicircular in outline. The width of the rhachis is
about a quarter of that of the pygidium, a little greater than its length. There is one rhachial
ring visible on the rhachis. Dorsal furrows are very deep, running subparallel and meeting
behind the rhachis in a semicirle. Pleurae are moderately convex. There is only one furrow,
separating the first triangular half-pleura from the rest of the pleurae. Pygidial border is very
narrow, indicated by the presence of a very shallow, poorly visible furrow. There is doublure
with fine concentric striae. Its width in the midline is equal to a quarter of the pygidial length.

There are several young stages of transitional pygidia in the collection (see text-fig. 23).
In ontogenetic development the width of the pygidium increased in size in comparison with
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the length. In the youngest stages (about 1.7 mm long.) the rhachis is narrow and composed
of 3 rings, there are as well three ribs on the pleurae. The next stage represents specimens with
two rhachial rings and two ribs. Finally there is no
ring indicated and only the first half rib is visible
on the pleurae.

On well preserved adult pygidia there are finc
ribs running radially from the rhachis onto the
pleurae. On some well preserved specimens also
an ornamentation of anastomosing fine raised lines
is preserved.

Discussion. — Cyclopyge rediviva (Barranpe)
was commonly cited from the Upper Ordovician
beds of Europe (Bohemia, Scandinavia and Great
Britain (Barranpe, 1852, 1872; NicHorson & Ethe-
ripce, 1878-80; Reep, 1904; Ouin, 1906). C. rediviva
(Barranpe, 1846) was recorded by Barranbe as
occurring in the Lower, Middle and Upper Ordovi-
cian of Bohemia. All the specimens figured by him
(1852, pl. 34, fig. 3-13; 1872, pl. 14, fig. 9-11) are
from the Lower and Middle Ordovician only — no
Ashgillian (Kréliv Dvir beds) specimen of this
species has been hitherto figured. The latter speci-
mens, examined by me in the National Museum in
Prague do not seem to be conspecific with those
from the lower beds, differing in the shape of the
glabella and in the shape of lateral glabellar furrows,
which are directed almost longitudinally in C. redi-
viva, and nearly transversely in the specimens from
the Kralav Dvir beds. In this respect the specimens
from the Kraliv Dvir beds are identical with C. qua-
drangularis n. sp. from the Holy Cross Mountains,
and are considered here as conspecific, C. rediviva
being restricted to the Lower and Middle Ordovi-

Fig. 22

Cyclopyge quadrangularis n. sp. — reconstruction

. of the cephalic doublure and of the entire in-

cian On]y' dividual, right side of the pygidium showing
In Cyclopyge quadrangularis the eyes are fused the doublure; approx. ~ 8.

anteriorly, whereas in C. rediviva they are se-

parated by the distance of one-third of the maximum cephalic width (comp. R. & E. Ricn-

Ter, 1954, p. 12). Pygidia of C. rediviva and C. quadrangularis seem to be, however, very similar.
The pygidium described by Ouin as Adeglina rediviva (1906, p. 73, pl. 4, fig. 19) may

perhaps belong to Cyclopyge quadrangularis n. sp., but as the differences between these species

concern the cephalic structure, it cannot be identified with any certainty.

Nicrorson & Etneripce (1878-80) and later Reep (1904, p. 52, pl. 8, fig. 2-3) described
Cyclopyge rediviva from the Upper Ordovician (Whitehouse Group) of Great Britain (Girvan,
Whitehouse Bay). To judge from Reep’s figures, the specimens figured by him have lateral
glabellar furrows running almost longitudinally and in this respect could be very similar to
C. rediviva from Bohemia. But an examination of quite a number of Scottish specimens recorded
as C. rediviva in the British Museum, from the Whitehouse Group, Girvan. has shown that
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in fact the glabellar furrows in the Scottish species are directed obliquely, almost transversely,
as in the Polish species. Moreover, the chief difference between C. rediviva and C. quadrangularis
is in the eye structure. In the collection from the Whitehouse beds in British Museum, together
with cephala and pygidia recorded by Reep as Cyclopyge rediviva, there are several doublures,
evidently conspecific with the cephala, which show the fused eyes of an identical pattern to
that in C. quadrangularis. Therefore the Scottish specimens from the Whitehouse beds are
here considered conspecific with the Polish and Scandinavian species.

e

Fig. 23
Diagrammatic sketches of 5 pygidia of Cyclopyge quadrangularis n. sp., showing the changes of shape in the onto-
genetic development. All specimens approx. X [2.

The most similar species to C. quadrangularis is C. vigilans (Coorer & Kinore) from
the Upper Ordovician of Percé, Quebec. The new species differs from C. vigilans in the shape
of the glabella which is here subquadrangular, whereas in C. vigilans it is round. In the shape
of the lateral glabellar furrows, the presence of circular swellings behind them and in the eye
structure, both species are however almost identical. Further differences are in the pygidium,
which in C. vigilans has a much broader border, and more strongly indicated ornamentation
of radial strips (the last difference may be due, however, to the state of preservation).

From Cyclopyge mirabilis Fowrses, in Saiter (comp. Sacter, 1853; Whuirrarp, 1952)
C. quadrangularis differs in having a shorter glabella, which is fairly elongated in C. mirabilis,
smaller eyes and the groove dividing the eyes wider.

Cyclopyge gigantea (Barranpe, 1872)
(pl. X, fig. 2)

1872. Cyclopyge gigantea n. sp.; J. BARRANDE, Systéme Silurien..., Suppl,, p. 60, pl. 1, fig. 1-5.

Material. — One specimen composed of 6 thoracic segments and pygidium. from the
zone of Staurocephalus clavifrons of Brzezinki.
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Dimensions (in mm):

Locality | Brzezinki

1G Mus. cat. no. | 2. 11. 240
Length of pygidium 13.5
Width of pygidium 34.0
Length of rhachis 10.2

Width of rhachis 1.5

Description. — Thorax is composed of 6 segments. The width (tr.) of the rhachis of the
first thoracic segment occupies two-thirds of the thoracic width. The rhachis strongly converges
posteriorly, so that on the posterior segment the rhachial width occupies two-fifths of the
segmental width. The dorsal furrows are very distinct and deep. The pleurae are directed
transversely, and are only slightly bent posteriorly. There is a deep pleural furrow on each
pleura, but this only runs on the distal part of the pleura. The proximal part of the pleura, at the
dorsal furrow, is smooth. The pleural furrow strongly increases in width (long.) peripherally,
so that the very distal part of the pleurae is sharply divided (tr.) into anterior and posterior
parts. The pleural ends are bluntly truncated, perpendicularly to the segmental length (tr.).

Pygidium. The outline is wider than a semicircle. The rhachial width at the basis occupies
one-third of the pygidial width. The dorsal furrows are faint, strongly converging posteriorly.
The rhachis is triangular. There are faint traces of 2 or 3 indistinct rhachial rings. On the pleurae
one furrow delimiting the first half-segment is very strongly marked. There are otherwise two
indistinct, shallow furrows on the pleurae, dividing 3 flat and indistinct segments. There is
a moderately wide pygidial border, but it is poorly preserved on this specimen.

Discussion. — The specimen described above shows very close similarities with the
one figured by Barranpe (1872, pl. 1, fig. 5) as a young form of Cyclopyge gigantea (BARRANDE).
C. gigantea is fairly poorly known, no entire specimen has so far been found. In my collection
it is represented by a single specimen. The doublure of a cyclopygid species figured in this
paper as Cyclopyge sp. a (comp. pl. XI, fig. 7) shows in the general shape some similarities
with that of Cyclopyge gigantea (Barranpe), but differs strongly from it in having much
larger and longer eyes, so that it cannot as yet be recorded as conspecific with C. gigantea.

Cyclopyge sp. a
(pl. XI, fig. 7)

In the collection from the Staurocephalus clavifrons zone of Brzezinki, Poland, there is
one doublure of a cyclopygid species, showing some similarities with Cyclopyge gigantea
(Barranpe), but differing from the latter in having much greater (twice as long) eyes.

Cyclopyge sp. b
(pl. X, fig. 3)
In the collection from the Staurocephalus clavifrons zone of Brzezinki there are two

doublures resembling in some way that of Cyclopyge sulcata (Barranpe) (comp. Barranpe,
1872, pl. 8, fig. 3) from the Lower Ordovician of Bohemia. They differ from the Barranpe’s
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specimen in having the inner margin of the doublure bent twice, whereas it forms a regular
semicircle in C. sulcata, and in having wider (long.) lateral parts of the doublure. Cyclopyge
sulcata (Barranpg) although recorded by Barranpe from the Lower Ordovician and from
the Kralliv Dvir beds, does however appear to be absent from the Kraldv Dvir beds, and
therefore the attribution of our specimens to Cyclopyge sulcata seems a little doubtful.

Cyclopyge sp. ¢
(pl. X, fig. 1)

In the collection from the Staurocephalus clavifrons zone of Wolka there is one doublure,
which may perhaps belong to Cyclopyge speciosa Barranoe, but differs from the latter (as
figured by Barranpe, 1852, pl. 3, fig. 6) in having a wider (tr.) and much less arched outline.
This may be due, however, to the compression of our specimen.

Genus MICROPARIA HAWLE & CORDA, 1847

Microparia speciosa HawiLe & Corpa, 1847

(pl. X, fig. 4-9)

1847.  Microparia speciosa n. sp.; J. HAWLE & A. COorRDA, Prodrom einer Monographie..., p. 52, pl. 3, fig. 26.
1852,  Aeglina speciosa CORDA; J. BARRANDE, Systéme Silurien..., p. 667, pl. 43, fig. 40-43.

1854. Aeglina? oblongula n. sp.; N. P. ANGELIN; Palaeontologia Scandinavica, p. 42, pl. 24, fig. 5.

1869b. Aeglina oblongula ANGELIN; J. G. O. LINNARSSON, Om Vistergotlands, Cambriska..., p. 83.

1872. Aeglina speciosa CORDA; J. BARRANDE, Systéme Silurien..., Suppl., p. 67, pl. 8, fig. 7-9.

1906.  Symphysurus superstes n. sp.; E. OLIN, Om de Chasmopskalken..., p. 64 (partim), pl. 3, fig. 7-9 (non
fig. 6 = Panderia megalophthalma).

Tvpe horizon and locality: Upper Ordovician, Kraliv Dvir beds, Bohemia, Kraliv Dvur.

Material. — Several specimens (one entire) from Brzezinki and Wélka, Poland; two
entire specimens and some pygidia from the Red Tretaspis mudstones of Vistergotland, several
pygidia from Scania and several specimens from the Kraliv Dvir beds of Bohemia.

Dimensions of 4 specimens (in mm):

i

Sweden [ Poland
Locality " Vister- Scania . o
i i Brzezinki
gotland Rostanga \
? . G | IG
Mus. catl. no. } R;\I;{;zz L 1957' ' 2. 1L 2. 1L
| ife t 241 244 }
| Length of entire individual | 11.4 ‘ — 16.5 ~ —
| Length of cephalon 5.7 — 6.6 — '
] Width of cephalon 6.1 — 7.5 \ —
Length of pygidium 3.2 7.0 5.6 6.8
Width of pygidium 5.3 10.1 : 8.7 | 10.4
Width of pygidial rhachis 2.5 4.5 4.2 44

|
Length of pygidial rhachis — l 3.2 3.0 4.0
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Description. —— Cephalon. The outline is subcircular. The width a little greater than
its length. The cephalon is moderately convex, — there are no traces of the lateral glabellar
furrows, or ornamentation. Eyes are not preserved.

Thorax is composed of five segments. The dorsal furrows are very distinct, converging
posteriorly. Rhachis is very wide (tr.) especially on the first segment, where it is four times
as wide as the pleural part. Rhachial rings are convex (tr. and long.). On the dorsal fur-
rows, at the posterior part of every segment there is a small, deep pit. Pleurae are directed
transversely. There is a pleural furrow on each pleura, running from the anterior end of the
pleura at the dorsal furrow, postero-laterally through half the length of the pleura. It divides
the pleura into a very short (long.) anterior part, and a much larger posterior. The pleural
ends are bluntly truncated.

Pygidium. The outline is a little narrower than a semicircle. Pygidium is moderately
convex. The width of the rhachis (at its base) is equal to half the pygidial width. Dorsal fur-
rows are distinct only at the base of the rhachis, posteriorly they can be recognized only as
strongly converging shadows. There is one rhachial ring visible on the rhachis. Pleurae are
smooth. There is only a single furrow near the anterior border which runs from the dorsal
furrow postero-laterally to cut off a single triangular half-segment. There is a pygidial bor-
der. marked off by the presence of the very shallow border furrow. The width (long.) of the
border on the posterior part of pygidium is equal to a quarter of the pygidial length. There
is a doublure under the border with concentric lines.

On well preserved specimens one can see a very fine ornamentation of thread-like lines
on the pygidial surface.

Discussion. — Aeglina? oblongula Anceuin, 1854, is taken here as a junior subjective
synonym of Microparia speciosa HawLe & Corpa. The type-specimen (RM no. Ar. 14822)
of AnceLm’s species is figured on pl. X, fig. 7.

Microparia speciosa is a common species in the Upper Ordovician (Kraliv Dvir beds)
of Bohemia. It occurs also in layers corresponding to the Kraliv Dvir beds, in Poland and
Sweden.

R. & E. Ricurer (1954, p. 13, fig. 3) described a specimen identified by them as Cy-
clopyge (Microparia) speciosa, from «Wupperhof, Bl. Solingen, Tiefstes Llandeilo, Zone 7 (nach
Bever)». To judge from the figure in Ricuter’s paper (pl. 1, fig. 3), this specimen does not
seem to be conspecific with the Bohemian, Polish and Scandinavian specimens. The chief
difference between them lies in the thorax. In Microparia speciosa the rhachis is very wide
(tr.) and the dorsal furrows are strongly converging posteriorly. In the specimen figured by
Ricurer, the rhachis is much narrower and the dorsal furrows run parallel. Otherwise the
cephalon and pygidium of Ricuter’s specimen is rather poorly preserved, so it is difficult
to point out further differences.

Reeo (1914, p. 19, pl. 3, fig. 8) described a new species Cyclopyge bumasti from the
Whitehouse Group of Scotland. In discussing the new species, Reep pointed out (I ¢., p. 20)
the similarities of the pygidium to Microparia speciosa HawrLe & Corba. REeep’s species
is based on one specimen, so poorly preserved that neither its specific characters nor a com-
parison with C. speciosa can be given.

Oumv (1906, p. 64, pl. 3, fig. 6-9) described and figured a new species, identified by
him as Symphysurus superstes OLin (comp. our pl. X, fig. 8-9). The occurrence of the spe-
cies has been cited later in Scandinavian literature by Wiman (1907, p. 36) from «iltere
Chasmopskalk» — from «Nordbaltische Silurgebiet», and by Funkquist (1919, p. 39) from
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the limestones with Trinucleus coscinorrhinus and from the limestones with Ampyx rostratus,
from different localities (Tommarp, Tosterup, Bollerup) of Scania.

An examination of OLiN’s material has led me to the conclusion that comparatively well
preserved pygidia of this species are conspecific with Microparia speciosa Hawre & Corpa.
The part of the cephalon figured by Orin (1906, pl. 3, fig. 6 a-b) is, however, very poorly pre-
served. I am choosing the pygidium figured by Ouiv (1906, pl. 3, fig. 9) as a lectotype of Sym-
physurus superstes OviN. S. superstes Ouin is then stated here to be a junior subjective sy-
nonym of Microparia speciosa Hawrte & Corpa.

The original specimen of the cephalon of S. superstes OLin seems to be conspecific with
Panderia megalophthalma Linnarsson.

In the collection of Uppsala Museum, I have seen the pygidium identified by Wiman
as S. superstes. It is a comparatively large pygidium (20 mm long.) of some illaenid, strongly
convex, with a narrow rhachis, without any doubt not conspecific with pygidia described

by Ouin as S. superstes. 1 have not, however, had an opportunity of examining Funkquist’s
specimens.

Genus SYMPHYSOPS RAYMOND, 1925

Symphysops subarmata elongata n. subsp.

(rl. X1, fig. 1-4)

Holorype: Pygidium figured on pl. XI, fig. 3.
Type horizon and locality: Upper Ordovician, zone of Sraurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: elongata — provided with an elongated pygidial rhachis.

Material. — 15 pygidia from the Staurocephalus clavifrons zone of Brzezinki. One gla-
bella, which may be conspecific with the pygidia here described, in the present paper is de-
scribed as Symphysops sp. a.

Diagnosis. — The outline of the pygidium more like a parabola than a semicircle. The
rhachis is narrow, long and triangular, composed of one strongly differentiated ring and
three scarcely visible rings on the remaining part of the rhachis. The well defined border

is narrow in the anterior part, wider posteriorly. The whole pygidial surface is covered with
ornamentation of thread-like striae.

Dimensions of 4 specimens (in mm):

Locality I Brzezinki

IG Mus. cat. no. ‘ 2. 11. 250 | 2. I1. 249 b " 2. 11248 | 2. 11. 247 a
| Length of pygidium 7.9 7.6 7.5 6.4
| Width of pygidium 13.0 16.2 : 13.0 13.2
Width of rhachis 4.4 5.6 4.0 4.0
Length of rhachis ‘ 5.0 5.2 | 5.1 3.9

Description. — The outline of the pygidium is more like a parabola than a semicircle,
its length being more than a half of its width. There are some pygidia which are semicircu-
lar or wider than a semicircle, but this may be due to depression. The width of the rhachis
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at the base is greater than one-third of the pygidial width. The dorsal furrows are very deep.
the rhachis is long and triangular. On the rhachis there is one strongly differentiated ring and
three other rings with shallow furrows between them, only slightly differing from each other.
On the pygidium there is one transverse furrow delimiting the first half-segment. On the pleurac
there are three very shallow furrows, delimiting only slightly visible segments. There is a wide
and deep border furrow around the pygidium. The pygidial border is narrow in the ante-
rior part of the pygidium, twice as wide posteriorly. It is strongly convex.

The whole pygidial surface which is covered by fine thread-like lines, directed transver-
sely on the rings, slightly convex in the midline anteriorly. On the pleurae they are di-
rected transversely, but passing on to the border they bend anteriorly and are arranged on
the border concentrically.

Discussion. — The Polish specimens described here are very similar to those from Gir-
van, described by Reep (1914) as Symphysops subarmata. The pygidium figured by Reeo
(1914, pl. 3, fig. 10) does not in fact possess two tubercles on the third rhachial segment, as
it is figured. The only difference in the pygidial structure I could observe is that Polish spe-
cimens have a longer pygidial rhachis than the British ones. The glabella and thoracic segment
figured here as Symphysops sp. a and Symphysops sp. b, are perhaps conspecific with the
pygidia here described. There is one medial tubercle in the anterior part of the glabella of
Polish specimen, which does not occur in Symphysops subarmata. The pits on the thoracic
segment described here as Symphysops sp. b, are larger than the pits on the third thoracic
segment of Symphysops subarmata.

The Polish species is incompletely known. No entire specimen has been preserved, we
do not know the structure of the first thoracic segment (so characteristic in S. subarmata)
and the cephalon. Therefore further comparison and a definitive conclusion, as to whether
the Polish specimens are conspecific with Scottish, cannot be given at present. The simila-
rities between Polish and Scottish specimens are so striking that it is thought reasonable not
to create a new species for the Polish material, but to identify it provisionally as a subspe-
ces of S. subarmata. 1t should be mentioned that S. subarmata occurs in Scotland, in the
Whitehouse Beds, and thus is an older form than the Polish subspecies. From the Drummuck
Group of Scotland, which corresponds to the Staurocephalus clavifrons zone, it seems to be
unknown.

In the Kraliv Dvir beds of Bohemia there occur Symphysops armata (Barranpg,
[872; cf. also Novax, 1884 5b). Reep (1914, p. 22) in discussing the differences between S. arma-
ta and S. subarmata stated: «The shape of the glabella and the long spinose first pair of
pleurae necessitate the separation of this species (Symphysops subarmata) from C. armata
Barr., to which it was previously referred». It should be, however, stated that the first pair
of thoracic pleurae is not preserved on any of the specimens of S. armata housed in the
National Museum in Prague, so this difference cannot be treated as a real one. The
differences in the shape of the glabella may be due to the state of preservation. So S. arma-
fa and S. subarmata may be more similar forms than it has been previously thought.

When comparing the Polish specimens described here with Symphysops armata, 1 sta-
ted that there are some differences in the pygidial structure between the Polish and Bohe-
mian forms. The pygidium of S. armata is in all the specimens wider than in Polish forms
(though this may be due to the state of preservation), moreover the rhachis is wider and more
convex, being composed of two strongly differentiated rings, the rest of the rhachis forming
an undivided triangular plate, whereas in the Polish forms, the rhachis is narrow, only the
first ring being strongly differentiated, and on the remaining part of the rhachis there are
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traces of three rings. For this reason, I treate the Polish form as more closely related with
the Scottish than with the Bohemian representative of the genus Symphysops.

Symphysops spinifera Coorer & Kinore, 1936, from the Upper Ordovician of Que-
bec, also shows close similarities to the Polish species. Our form has, however, a longer and
more slender rhachis. The differences in the shape of the glabella cannot be discussed, as
we do not know whether the glabella of Svmphysops sp. a is in fact conspecific with the py-
gidia described here.

Symphysops sp. a
(pl. X1, fig. 6)

Material. — One glabella from the Staurocephalus clavifrons zone of Brzezinki, Poland.

Description. — The glabella is considerably elongated, its length (without the spine)
being one and a half times the maximum width. The dorsal furrows converge anteriorly. The
length of the spine is equal to one-seventh of the glabellar length. There are two pairs of la-
teral glabellar furrows, the first pair (S,) situated in the first one-sixth of the length of the
glabella from the posterior border, cutting more than one-third of the glabellar width. It is
wide (long.) and slightly arched anteriorly. The second pair S, is parallel to the anterior. In
the midline of the glabella at a point about two-thirds of its length there is a small tubercle.

Discussion. — As has been already pointed out (p. 91), it is possible that the glabella
described above is conspecific with the pygidia recorded here as Symphysops subarmata elon-
gata n. subsp.

Symphysops sp. b
(pl. X1, fig. 5)

There are in my collection two single thoracic segments from the Staurocephalus cla-
vifrons zone of Brzezinki, which may be conspecific with the pygidia here described as
Symphysops subarmata elongata n. subsp. The rhachis is twice as wide (tr.) as the pleurae,
there are two deep round pits on the rhachis. The pleurae are directed postero-laterally, and
are stoutly terminated. There is a wide oblique furrow cutting the pleurae.

Family ILLAENIDAE HawrLe & Corpa, 1847

In the assemblage of trilobites from the zone of Staurocephalus clavifrons of Poland,
there are several representatives of the family Illaenidae. Unfortunately, the greatest part
of this material is very poorly preserved. All specimens are compressed, the ventral side of
the cephalon is not preserved and traces of ernamentation can only very seldom be seen. For
this reason, the greatest part of the material in question is specifically indeterminable. The
state of preservation of illaenids in the corresponding beds of Bornholm, Scania and Vi-
stergotland is similarly poor. In spite of the fact, that some of the Polish species can be re-
cognized in the collections from the Scandinavian Upper Ordovician, the erection of new
species, even though based on comparatively abundant material from both Poland and Scan-
dinavia, can only very seldom be done at present.

Among the Scandinavian Upper Ordovician illaenids so far described, Panderia me-
galophthalma Linnarsson, 1869, and Zbirovia longifrons (O, 1906) occur in Poland. The
latter has been provisionally placed by Jaanusson (1954) in the genus Ectillaenus. Later
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Snaipr (1956) created the genus Zbirovia, to which this species seems to correspond better.
As however the number of thoracic segments and the ventral side of the cephalon of this
species are not known as yet, its generic attribution to genus Zbirovia cannot be regarded
as certain.

From the Red Tretaspis mudstones of Vistergotland, apart from Panderia megal-
ophthalma, three other illaenid species have been described. They are: Illaenus roemeri Vor-
norTH, 1864, 1. leptopleura Hoim, 1882, I. angelini Hoim, 1882.

Illaenus roemeri, considered by Jaanusson (1954) as belonging to Parillaenus group,
does not occur in the Upper Ordovician beds of other parts of Scandinavia, nor in Po-
land. The other two species mentioned are very poorly known.

The facial suture of Illaenus leptopleura has been described by Horm (1882, p. [18)
as follow: «Sutura facialis abnormis, prope marginem angulumque capitis currens». Jaanus-
son (1954) has regarded this species as belonging to the genus Ectillaenus. On Horm’s ori-
ginal specimens of this species, which were available to me for examination, no facial suture
can be recognized. They are preserved as internal moulds without traces of ornamentation.
thus an identification of conspecific specimens from other localities seems to be impossible.
Therefore the note of Ravn (1899) on the occurrence of Illaenus leptopleura in the Tre-
taspis beds of Bornholm (Vasagaard). must also remain in doubt. Several specimens among
the Polish Upper Ordovician illaenids show some similarities to Ectillaenus leptopleura,
but for the reasons mentioned above the Polish specimens are described here as «/llaenus» sp.

Hlaenus angelini Houm 1s in a similar way incompletely known. It differs from Fctil-
laenus leptopleura in having 9 thoracic segments and a longer glabella with dorsal furrows
running almost parallel. Its facial suture runs quite close to the external margin and around
the genal corner. The free cheeks are thus extremely narrow and small. Tt has been pointed
out by Jaanusson (1954, p. 572) that: «Die verwandschaftlichen Beziehungen von «lllaenus»
angelini sind noch unklar», and he placed it within the group of «9-gliedrige Illaeniden
inc. gen.». The general pattern of the thorax and pygidium of «lllaenus» angelini is simi-
lar to that of Zdicella Snaipr, 1957. There are, however, 9 thoracic segments in «/llaenus»
angelini, whereas 10 are characteristic of Zdicella, and this does not allow us to assign the
above species to this genus. Therefore, the specimens similar to «lllaenus» angelini from
Poland, are described here as «Jllaenus» cf. angelini. One new species from Bornholm and
Poland, recorded as Zdicella bornholmiensis, is described in the present paper.

In the Polish material there are several representatives of different and evidently new
illaenid species, but on account of their poor preservation, the majority of them are indeter-
minable and therefore are not described here.

Subfamily ILLAENINAE Raymonp, 1916

Genus PANDERIA VOLBORTH, 1863
Panderia megalophthalma Linnarsson, 1869

(pl. X1, fig. 6)

1869a. Panderia megalophthalma n. sp., J. G. O. LINNARSSON, Diagnoses specierum novarun..., p. 195.

1869b. Panderia megalophthalma LINNARSSON; J. G. O. LINNARSSON, Om Vistergdtlands Cambriska..., p. 78,
pl. 2, fig. 45.

1882. Hlaenus megalophthalmus (LINNARSSON); G. HoLM, De Svenska arterna..., p. 110, pl. 6, fig. 12-14.
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1899. [lllaenus (Panderia) megalophthalmus LINNARSSON; J. P, J. RAvVN, Trilobitfaunaen..., p. 56.

1906. Illaenus megalophthalmus LINNARSSON; E. OLIN, Om de Chasmopskalken..., p. 65, pl. 3, fig. 12-13.
1906.  Symphysurus superstes n. sp.; E. OLIN, Ibid. p. 64 (partim), (cephalon only), pl. 3, fig. 6 a-b, non fig. 7-9.
1954,  Panderia megalophthalma LINNARSSON; V. JAANUSSON, Zur Morphologie..., p. 565.

Material. — The original specimens of Oumv (1906), | entire specimen, about 10 more
or less fragmentary cephalons and about 50 pygidia from the Staurocephalus clavifrons zone
of Brzezinki and Wélka, Poland. As all the specimens are poorly preserved, the detailed measu-
rements are not given.

Description. — The outline of the entire body is suboval.

Cephalon. The outline is narrower than a semicircle. In transverse profile the cepha-
lon is convex, and somewhat less convex in the longitudinal profile. The width of the gla-
bella at its base is half that of the cephalic width, but in the smaller specimens the glabella
is narrower when compared with the cephalic width. The dorsal furrows run subparallel
from the base of the cephalon, being shallower anteriorly, they end after cutting about two-
thirds of the cephalic length. There are two pits on the dorsal furrows, situated quite close
to the base of the cephalon. The fixed cheeks are very narrow. The facial suture cuts the post-
erior cephalic margin close to the glabellar furrows, runs antero-medially, and then ante-
riorly parallel to the dorsal furrow, finally around the long palpebral lobe. The anterior
branch of the cephalic suture runs anteriorly, and slightly laterally. The free cheeks are nar-
row with rounded genal angles. There is a wide and only slightly convex lateral and post-
erior border around the cheek. The posterior cephalic margin at the cheeks is directed
antero-laterally, forming an arch with the antero-medially directed lateral border. The posterior
and lateral border furrow is very wide and shallow. The posterior and lateral borders and
the border furrow occupy the greatest part of the free cheek. The remaining part of the
cheek is occupied by the eye. The length of the eye is equal to half the cephalic length.

Thorax. There are 6 thoracic segments. The width of the rhachis of the anterior segments
is greater (tr.) than that of the pleurae, on the posterior segments it is equal to the pleural
width. The dorsal furrows are deep, the rhachis and pleurae convex (tr.). The thoracic
pleurae are flat and are not produced into spines.

Pygidium. The outline forms half an ellipse. Pygidium is moderately convex. The width
of the rhachis at its base is up to the third of the pygidial width. The dorsal furrows are
shallow but distinct, converging slightly posteriorly and forming an arch at the rhachial
end. The length of the rhachis is equal to three-fifths that of the pygidium. There are some
traces of the transverse furrows on the rhachis, cutting 5 slightly visible rings. The pleurae
are smooth. Only the first narrow (long.) half segment is recognizable on the pleurae. There
are small round pits on the dorsal furrows at the basis. There is a pygidial border, which is
very wide posteriorly; in fact it forms almost a third of the total pygidial length, laterally
however it narrows considerably. There are concentric lines on the pygidial doublure.

Discussion. — The Polish specimens described above are conspecific with those de-
scribed by Linnarsson (1869, pl. 2, fig. 45) from the Red Tretaspis beds of Vistergdtland.
The only difference is the absence of a tubercle on the middle part of glabella in our spe-
cimens.

Oun (1906, p. 64, pl. 3, fig. 6-9) described a new species Symphysurus superstes OLin.
After an examination of his original specimens, I came to the conclusion, that the cephalon
of Symphysurus superstes is conspecific with that of Panderia megalophthalma, while the py-
gidium is conspecific with Microparia speciosa Hawre & Corpa (comp. p. 89, 90).
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Genus ILLAENUS s. I. DALMAN, 1826

«Illaenus» cf. angelini HoLm, 1882

(pl. X1V, fig. 7-9; cf. also fig. 6)

Material. — 4 fragments of cephalons and 4 pygidia from the zone of Staurocephalus
clavifrons, Brzezinki and Wélka, Poland.

Description. — Cephalon is fragmentarily preserved. The width of the glabella at the
base is a little less than one-third of the cephalon. The dorsal furrows run subparallel, cutting
about a half of the cephalic length. The whole cephalic surface is ornamented with
small pits.

Thorax unknown.

Pygidium. The outline is sub-semicircular, a little narrower than a semicircle. Pygidium
is strongly convex longitudinally. The presence of the border is indicated by the lowering of
the pygidial surface. The rhachial width is about one-fifth or less than that of pygidium. The
rhachis is indicated only in the anterior part of the pygidium, by a slight swelling of that part
of the pygidium, and the curving of the anterior pygidial border in the middle (rhachial)
part. The wide doublure (comp. pl. XIV, fig. 8) has concentric lines. The whole pygidial sur-
face is covered by pits, identical with those of the cephalon.

Discussion. — The fragmentary cephalons and pygidia here described are similar in
general shape to those of «/llaenusy» angelini Howm (comp. pl. XIV, fig. 6). The characteri-
stic feature of the Polish specimens in question is their ornamentation of small pits. Similar
ornamentation occurs on the specimen figured by Oun (1906, pl. 3, fig. 11). The orginal
specimen of Hoim, housed at SGU Museum in Stockholm is poorly preserved, showing no
traces of ornamentation, thus the correct identification of Polish specimens is impossible.

«Illaenus» sp.

(pl. X1V, fig. 5)

Material. — 4 cephalons from the zone of Staurocephalus clavifrons, Brzezinki, Poland.

Description. — The cephalon is strongly convex (long. and tr.), its outline being nar-
rower than a semicirle. The posterior cephalic margin between the dorsal furrows is convex
posteriorly, slightly concave on the cheeks at dorsal furrows and forming a rounded semi-
circle with the marginal border. The dorsal furrows are deep, slightly converging anteriorly
and cutting one-third of the cephalic length. The width of the glabella is less than one-third
that of the cephalon.

Discussion, — The cephalons here described are incompletely known and are remi-
niscent of Ectillaenus leptopleura (Linnarsson), but differ from it in having a longer
glabella.
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Subfamily ECTILLAENINAE 3 Jaanusson, 1959
Genus ZDICELLA SNAIDR, 1957

Zdicella bornholmiensis n. sp.
(pl. XII, fig. 7-8; pl. XIII, fig. 1-4; text-fig. 24)

Holotype: An almost entire specimen from the Tretaspis beds of Bornholm, figured on pl. XIII, fig. 4.
Type horizon and locality: Upper Ordovician, Tretaspis shales, Vasagaard, Bornholm.
Derivation of name: bornholmiensis — occurring in Bornholm,

Diagnosis. — Blind, the glabella very narrow, its width being one-seventh that of cepha-
lon. Length of glabella is about three-fifths that of cephalon. Facial suture cuts the posterior
margin far away from glabella and runs almost straight forward. Free cheek is very small
and is produced into a very small, but wide genal spine. Thorax is imperfectly known and
has flat segments. Pygidium is sub-semicircular, with a narrow rhachis and traces of three
faint rhachial rings.

Material. — 3 nearly complete specimens (with the thorax incompletely preserved)
trom the Tretaspis beds of Bornholm, 1 nearly complete specimen, 7 cephalons and 3 py-
gidia from the zone of Staurocephalus clavifrons, Brzezinki, Poland. All the specimens are
strongly deformed and it is why the dimensions are not given.

Description. — The outline of the entire animal is suboval.

Cephalon. The outline is sub-semicircular, the cephalon being convex (tr. and long.).
The posterior border of the cephalon is a straight line, except at the base of the glabella,
which is slightly convex posteriorly. The glabella is very narrow, its width being one-sixth
that of the cephalon. The dorsal furrows are deep, from the posterior cephalic margin they
converge slightly anteriorly, and then run parallel, ending abruptly. The length of the gla-
bella is three-fifths that of the cephalon. The facial suture cuts the posterior cephalic margin
(comp. pl. XIII, fig. 4) — the facial suture is visible on the right side of the cephalon —
and then runs forwards to the cephalic margin slightly curving twice in its course. The free
cheek is very small and triangular, the genal angle being produced into a short, wide spine.
There are no eyes.

Thorax 1s imperfectly known. The thoracic segments are very narrow (long.) and flat,
their number being unknown. The rhachial width (tr.) is less than a half that of the pleura.
There are deep pits on the dorsal furiows, in the posterior part of each segment. The ends
of the pleurae are produced into narrow, postero-laterally directed thoracic spines.

Pygidium is smaller than the cephalon, its length being about two-thirds that of the
cephalon. It is much less convex than the cephalon. The dorsal furrows are very faint, slightly
converging posteriorly. The rhachial width at the base is one-fifth that of the pygidium, its
length being about one-fifth that of the pygidial length. On the rhachis there are traces of
three very faint rings. There is a flat, wide border, occupying less than one-third of the py-
gidial length. The anterior pygidial margin forms a straight transverse line, which on the
parts corresponding to the pygidial border is directed postero-laterally.

The ornamentation of the pygidium is not preserved.

Discussion. — As the number of the thoracic segments of a new species is not known,
its generic assignment cannot be made with certainty; it is, however, most probable that it

3 Dr. V. JAANUSSON has kindly informed me that he had erected a new subfamily Ectillaeninae, in the «Treatise
on Invertebrate Paleontology», part O ((in print).
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does belong to Zdicella Snaor, 1957. Zdicella bornholmiensis n. sp. in its general pattern
is similar to «lllaenus» angelini HoLm (comp. pl. XIV, fig. 4) and it is probably congeneric
with it. It differs from «lllaenus» angelini in having a much narrower glabella and a more

Fig. 24

Zdicella bornholmiensis n. sp. — reconstruction (number of thoracic
segments unknown); approx. X 5.

differentiated pygidial rhachis. It is also reminiscent of some Bohemian illaenids, especially
Zdicella zeidleri (Barranog), but it clearly differs from the latter species in having much shor-
ter and smaller genal spines (comp. Snamg, 1957, p. 101).

Genus ZBIROVIA SNAIDR, 1956
Zbirovia longifrons (OLin, 1906)
(pl. XII, fig. 1-5)

1906. Illaenus longifrons n. sp.; E. OLIN, Om de Chasmopskalken..., p. 65, pl. 3, fig. 14-15; probably not fig. 16.
1954. Ectillaenus longifrons (OLIN); V. JAANUSSON, Zur Morphologie..., p. 577.

Material. — The original Swedish specimens of Ovin (1906) and about 20 cephalons
from the Sraurocephalus clavifrons zone of Brzezinki and Wélka, Poland.
Palacontologia Polonica No, 11
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Dimensions of 4 specimens (in mm):

) L Sweden, Vistergbtland,
Locality Poland, Brzezinki

Mosseberg
- —f = o
Bk diit. no. | 1G 2. I l IG 2. 1L UM Vg, 712 LM L. O. |
-365 364 a | | 1962 T
I _ S - ——— - = — |
Length of cephalon 2.1 2.35 3.15 2.3
Width of cephalon 3.3 ca. 4.4 ‘ 5.1 3.7
Width of glabella at the

base | 0.5 | 6.8 : 1.1 0.8

Description. — Cephalon. The outline is narrower than a semicircle, The posterior
cephalic margin forms a straight line, the genal angles are rounded. The width of the base
of the glabella is about one-fifth that of the cephalon. The dorsal furrows are very deep, the
glabella is convex (tr.), and is as long as the cephalon. The dorsal furrows from the base
of the cephalon at first slightly converge, and then they run parallel, diverging at the ante-
rior part, so that the anterior width of the glabella is twice as large as the width at the base.
The base of the glabella is situated slightly higher, and this higher part forms a narrow
(long.) occipital ring, not much differentiated, however, from the glabella. The cheeks are
convex. The facial suture is unknown. There are no eyes.

Discussion. — Orin (1906) has described the pygidium of this species (pl. 3, fig. 16).
Similar pygidia do occur in Poland, but as an entire specimen of Zbirovia longifrons has ne-
ver yet been found, it is doubtful whether the pygidium figured by Oui~ is conspecific with
the cranidium. This doubt is increased by the fact that the pygidium figured by Orin (1906,
pl. 3, fig. 16) shows some similarities to the representatives of the genus Cekovia Snaipr,
1957, and is quite different from the pygidia of the representatives of Zbirovia, to which the
cephalon belongs. Therefore, I do not accept this pygidium as conspecific with the cephalon.

Family ODONTOPLEURIDAE BURMEISTER, 1843
Subfamily ODONTOPLEURINAE (BURMEISTER, 1843)

Genus LEONASPIS R. & E. RICHTER, 1917
Leonaspis olini Troepsson, 1918

(pl. VII, fig. 5, 6; pl. X1V, fig. 1-4; pl. XV, fig. 4; pl. XVIII, fig. 6; text-fig. 25)

1818. Entomostracites granulatus n. sp.; G. WAHLENBERG, Petrificata Telluris..., p. 30-31 (partim), pl. 2, fig. 4%
(non fig. 4 = Tretaspis granulatus (WAHLENBERG, 1818)).

1918, Acidaspis (Leonaspis) olini n. sp.; G. T. TROEDSSON, Om Skénes..., p. 98, pl. 1, fig. 29.

1952, Acanthaloma mirka n. sp.; L. MAREK, Contribution to the stratigraphy..., p. 452, pl. 2, fig. 3.

Type horizon and locality: Upper Ordovician, Dalmanitina mucronata zone, Bestorp, Mosseberg, Vistergotland,
Sweden.

Material. — Several cranidia, cheeks, pygidia and fragmentary thorax from Zalesie,
Poland; some specimens from Mdosseberg, Vistergdtland, Sweden; Troepsson’s and Ma-
REK’S original specimens.



UPPER ORDOVICIAN TRILOBITES 99

Dimensions of 2 specimens (in mm):

Locality Zalesie

IG Mus. cat. no. | 401. 11 19 | 401 1w 21 |

Length of cephalon 4.4 | =
Length of glabella 34 | —
Width of glabella at
the base 3.2
Width of central glabel-
lar lobe 1.7 —
Greatest glabellar width ‘ 2.1 -
| Length of pygidium |
| without spines | : 1.6
Width of pygidium — 43 w
Width of rhachis ‘ — 1.4 ‘

Description. — Cephalon. The dorsal furrows are deep and wide. Running from the
occipital furrow they converge slightly anteriorly, bend around the anterior glabellar lobe
and reach each other, forming a very wide angle in front of it. The false glabellar furrows
are almost as wide as the dorsal furrows, and run subparallel to the second lateral glabellar
furrow. The medial glabellar lobe occupies the greatest part of the glabella and is composed
of a cylindrical posterior portion and a transverse and large (long.) anterior portion. In
transverse profile the median lobe is moderately convex, in longitudinal profile more convex,
the highest point being at the level of L,. The lateral glabellar furrows (S, and S,) are deep,
directed postero-medially, connecting the dorsal furrow with the false glabellar furrow. The
two lateral glabellar lobes L, and L, are distinct and convex, suboval, L, greater than L,.
The occipital furrow is directed transversely in the middle part, becomes deeper and nar-
rower and curves anteriorly at the dorsal furrows. The occipital furrow is wide (long.) and
flat in the middle part, it curves anteriorly at the sides and becomes narrower. In front of the
glabella there is an indistinct and flat, narrow (long.) anterior border, directed slightly
upwards.

The facial suture cuts the posterior border close to the genal spine, in an arch con-
vex exteriorly and runs medially, close to the posterior border furrow, where it bends around
the eye and runs anteriorly, parallel to the cephalic axis. At the level of S, it bends and runs
obliquely antero-medially to the cephalic margin. The eye is situated fairly posteriorly, oppo-
site to L,. There is a narrow and convex eye-ridge running from the eye towards the anterior
glabellar lobe. It is delimited by a deep furrow running along it to the posterior border
furrow. The surface of the fixed cheek, closed between this furrow and the dorsal furrow,
forms a narrow triangle, slightly bent medially. Exteriorly the eye ridge is delimited by a deep
furrow, running as a continuation of the anterior furrow. Exterior to this furrow there
is on the fixed cheek a small triangular surface, connected with the anterior border and
slightly bent upwards. The posterior border is convex and is increased in width peripherally.
The eye is not preserved. The free cheek is moderately convex. The lateral border is almost
flat, delimited by the distinct lateral border furrow. There are 12 lateral spines along the
lateral border, situated perpendicularly to the margin. The length of these spines increases
posteriorly. At the point of meeting of the lateral and posterior borders there is a long,
genal spine, directed postero-laterally.

7'
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Thorax is composed of nine segments. The dorsal furrows are very deep, only slightly
converging posteriorly, the rhachis is strongly convex (tr.). There is a transverse furrow across
the rhachial rings, dividing the ring into a narrow (long.) anterior part, and more convex
and wider the posterior. The pleurae are directed transversely at the dorsal furrows. There
are the pleural furrows on the pleural segments, dividing each segment into a narrow (long.)
and flat anterior part, and wider and more convex posterior. The posterior part of the pleural
segment is produced into a long spine, directed postero-laterally, the anterior part of the
segment is produced into a short spine.
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Fig. 25

Leonaspis olini TROEDSSON — reconstruction; approx. x 7.

Pygidium is short and transversely elongated. The dorsal furrows are very deep and
delimit the strongly convex rhachis, composed of two segments. The first segment forms
a convex band, the second is larger (long.) and has the shape of a semicircle. In front of these
two segments there is a short (long.) half-ring. There are three pleural segments, the first
situated in the prolongation of the first half-ring, strongly widening peripherally and con-
nected with two spines on the pygidial margin. The second segment is connected with the
first rhachial ring and forms a convex ridge across the pleura, produced into a long and wide
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spine, much longer and wider than the other pygidal spines. The third pleural segment
is connected with the second rhachial ring. On the posterior pygidial margin between the
two main spines there are four short spines, their length being equal to that of the rhachis.
The anterior pygidial spines seem to be shorter than the posterior ones.

Ornamentation. The whole cephalon, thorax and pygidium, excepting the furrows, are
densely covered with different sized tubercles.

Discussion. — WauLenserc (1818, p. 30) described FEntomostracites granulatus. The
cephalon figured by him (pl. 2, fig. 4) is the type specimen of Tretaspis granulata (W aHLENBERG)
and is from the Staurocephalus beds, Alleberg, Vistergétland, Sweden. The pygidium figured
by him (pl. 2, fig. 4%) belongs to the genus Leonaspis R. & E. Ricater, and is from the Upper
Ordovician, zone of Dalmanitina mucronata; it is refigured in the present paper on pl. VII,
fig. 6. Troepsson (1918, p. 98, pl. 1, fig. 29) described Acidaspis (Leonaspis) olini from
the Dalmanitina beds of Scania. A good many specimens of Leonaspis olini occurring
in the same beds in Poland (Holy Cross Mountains, Zalesie), led me to conclude that the
pygidium, as well as a fragmentary thorax mentioned above and described by WaniLensERG
as Entomostracites granulatus, are conspecific with Leonaspis olini Troepssox.

Marex (1952, pl. 2, fig. 3) described from the uppermost part of the Kraliv Dvir beds
of Bohemia Acanthaloma mirka n. sp. This species is known from one cranidium only. After
a comparison of this specimen with those from Holy Cross Mountains and Scania, Dr. Marex
agreed with my opinion that Acanthaloma mirka is conspecific with Leonaspis olini Troepsson.

From the Upper Ordovician beds of Bohemia one more specimen of Leonaspis pattern
has been described, viz. Acidaspis peregrina Barranpe, 1872. This species was based on
a single cranidium, preserved as an internal mould. The general pattern of the cranidium is
similar to that of Leonaspis olini; as however no ornamentation is preserved, any certain iden-
tification cannot and could not in the future be done. Therefore, in my opinion, it is better
to treat Acidaspis peregrina as a nomen dubium.

Leonaspis centrina (DaLman, 1828)

(pl. XV, fig. 5; text-fig. 26)

1828a. Calymene? centrina n. sp.; J. W. DALMAN, Nya Svenska Palaeader..., p. 135.

Lectotype (here selected): External mould of almost entire individual, the latex cast of which is figured on pl. XV,
fig. 5.

Type horizon and locality: Upper Ordovician, Dalmanitina beds, Mosseberg, Vistergdtland, Sweden.
Material. — DaLman’s original specimen, being an impression of the entire animal.

Dimensions (in mm) .

Locality | Moésseberg
RM Mus. cat. no. Ar. 15474 '
Length of entire individual without
spines 12.6
Length of cephalon (preserved part) ‘ 33
Width of cephalon ' 10.0
Length of pygidium without spines 1.9

Width of pygidium 54
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Description. — Cephalon is strongly elongated transversely. The dorsal furrows seem
to be shallow; running from the occipital furrow they converge slightly anteriorly, and form
an arch in front of the anterior glabellar lobe. The false furrows seem to be shallower than the
dorsal ones, and they run subparallel to the second lateral glabellar furrow. The median gla-
bellar lobe occupies the greatest part of the glabella. The lateral glabellar furrows (S, and S,)
are deep, directed postero-medially. The lateral glabellar lobes (L, and L,) are distinct and
convex, elongated longitudinally, L, twice as long as L,. The occipital furrow is shallow in the

Fig. 26

Leonaspis centrina (DALMAN) — reconstruction; approx. X 6.6.

middle part, much deeper at the dorsal furrows. The occipital ring is wide (long.) and convex,
narrower at the dorsal furrows. The cheeks are large, flat and elongated transversely. The
facial suture and the eyes are not preserved. The posterior border is comparatively narrow
at the dorsal furrow, becoming wider peripherally. The border is moderately convex, narrowing
anteriorly. It is directed from the genal corner at first almost anteriorly (slightly antero-medially),
then it bends aimost in a right angle and is directed transversely. About 12 marginal spines are
preserved along the border. The anterior part of the cephalon (the anterior border) is not
preserved. The genal corner is produced into a very long, postero-laterally (rather more po-
steriorly) directed spine, reaching back to the 7th thoracic segment.

Thorax. There are 9 thoracic segments. The rhachial rings are strongly convex. The
thoracic pleurae are divided by a transverse furrow into a narrow and flat anterior portion,
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and much wider (iong.) and convex posterior. The posterior portion of each pleura is produced
into a very long spine. The spines of some of the first segments are directed postero-laterally,
those of the later segments — posteriorly. The spines of the anterior part of the thoracic pleurae
are not preserved.

Pygidium is wide (tr.). There are two rhachial rings. The pleural lobes are comparatively
flat, with 3 pleurae, produced into spines. The two anterior spines are short, the third (main)
spine is very long; it lies in the prolongation of the pleura connected with the first rhachial
ring. On the posterior border, between the main spines there are two short spines, directed
posteriorly, slightly bent outwards, connected with the second rhachial ring. On this ring
there are two tubercles. Otherwise no traces of ornamentation are preserved.

Discussion. — Darman (18284, p. 35) described Calymene? centrina from Mosseberg,
Vistergotland, Sweden, apparently from the Dalmanitina beds. DaLman’s original specimen,
although not figured by him, is from his description an impression of an entire individual.
In the collection of the Natural History State Museum in Stockholm, there is one specimen
(RM no. Ar. 15474), the latex cast of which is figured in the present paper (pl. XV, fig. 5),
from the Dalmanitina beds of Vistergotland. There is AnceLin’s label on this specimen ident-
ifying it as Acidaspis granulata, and Warsurc’s label identifying it as ‘Acidaspis centrina
(Dawman). After discussing this question with Dr. V. Jaanusson I came to the conclusion
that it is Daiwman’s original of Calymene? centrina, and it is figured here as the lectotype.
Anceuin has wrongly identified it as Acidaspis granulata (Wanienserg) (recte Leonaspis
olini Troepsson), as it differs from the latter species to a very great extent. The table 4 gives
the comparison of specific characters of two here discussed species.

Table 4

Comparison of specific characters of Leonaspis centrina and L. olini

Leonaspis centrina (DALMAN, 1828) ) Leonaspis olini TROEDSSON, 1918

Cephalon strongly elongated transversely.
subrectangular.

Marginal cephalic spines long in the poste-

Outline of the cephalon subsemicircular.

Marginal spines comparatively short.

Main pygidial spines directed posteriorly. Main pygidial spines directed posteriorly,

slightly convex outwards, situated close to slightly laterally, situated far from each
each other. Two short spines on the posterior other. Four short spines on the posterior

cephalic margin between the main spines.

cephalic margin between the main spines.

Genus DIACANTHASPIS WHITTINGTON, 1941
Diacanthaspis decacantha (AnceLiv, 1854)
(pl. XV, fig. 1-3; pl. XVI, fig. 2-3; pl. XVII, fig. 7, 8; text-fig. 27)

1854, Cyriometopus? decacanthus p. sp.; N. P. ANGELIN, Palaeontologia Scandinavica, p. 35, pl. 12, fig. 5 (only
the thorax and pygidium, non cephalon).
1899. Acidaspis («Cyrtometopus»?) decacantha ANGELIN; J. P. J. RAvVN, Trilobitfaunaen..., p. 57.

Holotype: Thorax and pygidium from the Red Trefaspis bed from Mosseberg, Vistergdtland, Sweden, figured
by ANGELIN (1854, pl. 22, fig. 5), refigured in the present paper — pl. XV, fig. 1.
Type horizon and locality: Upper Ordovician, Red Tretaspis beds, Mosseberg, Vistergdtiand. Sweden.
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Material. — Very many fragmentary specimens from the Red Tretaspis beds of Vister-
gotland, about 60 more or less fragmentary specimens (2 entire individuals), from the Stauro-
cephalus clavifrons zone of Brzezinki and Wolka, Poland.

Dimensions of 4 specimens (in mm):

Locality | Brzezinki Wolka

IG Mus. cat. no. [ 2. 1L 11 | 2. 11. 13 (I 2. 11. 8 ‘ 2. II. 10

Length of entire individual with :

pygidial, without thoracic spines 11.0 \ 5.5 — —
Length of cephalon } 4.5 | 1.8 | — 7.2
Length of glabella ‘ 3.6 = ' - ‘ 5.9
Width of glabella 3.6 e — 6.0
Length of occipital spines 2.0 -— — ; 3.0
Length of pygidium with spines 2.7 1.1 4.5 e

Width of pygidium 4.1 1.6 8.0 —

Description. — Cephalon. The outline is subelliptical, being transversely elongated.
The cephalon is moderately convex transversely and longitudinally. The dorsal furrows are
weak, shallower than the false furrows. Running from the occipital furrow they are parallel,
converging slightly in the anterior part of the glabellar length and forming an arch in front
of the glabella. There are two lateral glabellar furrows, directed postero-laterally. S, is shallow,
S, very deep. They join the dorsal furrows with the false furrows. There are two oval (long.)
lateral glabellar lobes, the first L, twice as long as the L,. The false furrows are deep, they run
parallel from the occipital furrow to S, and end abruptly at it. The central glabellar lobe is
composed of a long, cylindrical posterior part and a transversely elongated, but relatively long
(long.) anterior part.

The occipital furrow is wide (long.), with an occipital node, situated slightly anteriorly.
On the posterior margin, on the points lying in the prolongation of false furrows, there are
two long spines, gently convex exteriorly, directed slightly upwards. They are produced as
far as the fourth thoracic segment. The posterior margin of the occipital ring between the two
spines is directed transversely. Away from the occipital spine, the posterior cephalic margin
is directed at first anteriorly, and then antero-laterally, so that the occipital ring becomes nar-
rower and disappears entirely at the dorsal furrows. The occipital furrow is wide and shallow,
slightly convex posteriorly, deeper at the dorsal furrows, opposite to 1.,. The posterior border
is convex, wider peripherally, narrowing proximally until its disappearance at the dorsal furrows.
The posterior border furrow is very deep at the dorsal furrows, shallowing peripherally. The
lateral furrow is very shallow and wide, the lateral border is very wide and only slightly convex,
forming an arch with the posterior border. The cheeks are very large (tr.). The facial suture
cuts the posterior margin in half its length (tr.), between the dorsal furrow and the lateral
margin. 1t runs anteriorly, then antero-medially to the eye situated opposite to the S,, then
runs anteriorly, slightly outwards, cuts the lateral furrow and bends sharply anteriorly, reaching
the anterior cephalic margin. On the large fixed cheek one can recognize a triangular surface,
delimited by the dorsal furrow and two oblique furrows, the posterior running from the peri-
phery of the occipital ring toward the eye, and the anterior, running from the eye antero-laterally
towards the S,. This triangular part of the cheek is slightly convex. Peripherally to it there is
a flat part of the cheek, connected with the inferior part of the free cheek in the semilunar
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surface surrounding the eye. The eye is small and imperfectly known. On the lateral cephalic
margin, forming an arch, there are 10 spines directed transversely, the anterior very short,
the posterior gradually longer. Just behind the lateral spines, on the genal angle there is the
genal spine which is directed postero-laterally and is slightly convex outwards.

Hypostome. One well preserved specimen of a hypostome (comp. pl. XVI, fig. 3) was
found in an enrolled specimen. It is large, its length being three-fourths that of pygidium with

Fig. 27
Diacanthaspis decacantha (ANGELIN) — reconstruction; approx. X 6.

spines, slightly wider than long. The middle body is gently convex, wider in the anterior part,
narrowing posteriorly with a shallow middle furrow, running backward and inward. There
is no anterior furrow, the middle body reaching the anterior margin. The anterior wing is
very small and rounded, behind it there is a notch on the lateral border and a distinct shoulder
projecting outward. Postero-lateral border is wide, the posterior margin distinctly notched.

Thorax. There are 9 thoracic segments. The rhachial width is greater than that of the
pleurae without the spines. The rhachial rings are convex, slightly bent anteriorly in the middle
part, swinging anteriorly at the dorsal furrows. The pleura is divided (tr.) by a pleural furrow
into a narrow (long.) and flat anterior part, and much wider and convex posterior part. Both
parts are produced into spines: the anterior part into a short, narrow, transversely directed
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spine, which is usually not visible under the spine of the posterior part of the anterior adhering
segment. The spine of the posterior part is much stronger, wider, directed postero-laterally
in a convex arch. The spines of the posterior segments become gradually longer, so that the
spines of the posterior segments end far beyond the pygidium.

Pygidium is elongated transversely. The anterior pygidial edge forms a straight transverse
line. The rhachial width is equal to that of the pygidium. The rhachis is strongly convex, the
dorsal furrows subparallel, forming an arch in the posterior part of the rhachis. There are two
rhachial rings, the first is convex and directed transversely, the second forms a semicircle.
The pygidial pleurae are almost flat. The first half-segment is triangular and very wide (long.),
strongly widening peripherally, delimited by a shallow furrow. There is one slightly visible
pleural segment, connected with the first rhachial ring, directed postero-laterally, slightly
convex peripherally. On the pygidial margin there are 12 spines of the equal length, slightly
convex anteriorly.

Ornamentation. The whole glabellar and fixed cheek surface is covered by small different
sized tubercles. On the exterior part of the cheeks the tubercles are greater and more regularly
arranged. On the flat semilunar part of the cheek there are 6 large tubercles, surrounding the
eye. On the lateral border there are 5 large, conspicuous spine-like tubercles. There are some
similar large tubercles on the posterior border. The whole cheek surface is otherwise covered
by a minute granulation, visible only under a lens. In the thoracic rhachis there are very many
different sized tubercles, irregularly arranged, with two greater tubercles symmetrically arranged
on both sides of the rhachis. On the posterior part of every pleura there are two symmetrically
arranged spines. In addition to this, the whole surface of the pleurae with spines is minutely
granulated. On every segment of the pygidial rhachis there are two spine-like tubercles, and
very many different sized smaller tubercles among them. On the pleura there are 5 greater
spine-like tubercles. The whole pygidial surface among these tubercles is minutely granulated.
The pygidial spines are also minutely granulated with small spine-like tubercles on the margin
of the spines.

Discussion. — Anceuin (1854) described Cyrrometopus? decacanthus from the Red
Tretaspis beds of Mosseberg, Vistergotland, Sweden. The cephalon figured by him is not,
however, conspecific with the thorax and pygidium. A~ceLin’s original specimen of a thorax
and pygidium is erected here as the lectotype and refigured in the present paper (pl. XV, fig. 1).
Later this species was recorded by Ravn (1899) from Bornholm as Acidaspis («Cyrtometopus»)
decacantha AnceLin. It has not been recorded so far from Scania, but as it occurs in the Holy
Cross Mountains, Bornholm and Vistergotland, its occurrence in Scania may be assumed.

Cyrtometopus decacanthus AnceLin, 1854, is regarded here as belonging to Diacanthaspis
WhittingTon. It also shows some similarities to Primaspis R. & E. Ricater, and is in fact
in certain respects intermediate between these two genera (cf. WhirtingTon, 194164,
R. & E. Ricuter, 1917). The structure of the fixed and free cheek, the shape of the spines on
the lateral cephalic margin — are of Primaspis type. The thoracic structure seems to be inter-
mediate between these genera, but the lack of the third glabellar lobe, the structure of the
occipital ring and also the lack of the major spines on the border of pygidium seems to ally
it more to Diacanthaspis, than Primaspis, though it is notable that there are some species re-
garded by WrirringTon (1956b) as belonging to Diacanthaspis, with the Primaspis type of
pygidium.

Comparing all these differences, it seems more reasonable to regard it as a representative
of Diacanthaspis, pointing out at the same time that the distinction of these genera is not
very clear.
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Subfamily MIRASPINAE R. & E. RicHTER, 1917
Genus PROCERATOCEPHALA PRANTL & PRIBYL, 1949

Proceratocephala terribilis bituberculata n. subsp.

(. 111, fig. 3; pl. XVI, fig. 1)

Holotype: Cranidium, figured on pl. XVI, fig. 1.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: bituberculata — provided with 3 pairs of large tubercles on central glabellar lobe.

Diagnosis. — Cephalon covered by a minute ornamentation, in addition to which there
are three pairs of distinct tubercles on the central area of the glabella and several tubercles on
the lateral glabellar lobes and cheeks.

Material. — One almost entire cephalon with two thoracic segments and two cranidia,
from Staurocephalus clavifrons zone, Brzezinki, Poland.

Dimensions of 2 specimens (in mm):

Locality Brzezinki
1G Mus. cat. no. | 201,29 | 2. 1. 75
| Length of cranidium 5.0 2.8
| Width of cranidium 10.6 6.0
| Width of glabella ' 54 2.8 {

Description. — Cephalon is moderately convex longitudinally and transversely, its outline
being subelliptical and elongated transversely. The dorsal furrows are wide and distinct; from
the occipital furrow they diverge slightly, so that the maximal glabellar width is across the
lower part of L,; then they converge slightly, forming an arch in front of the glabella. The
false furrows are only slightly shallower than dorsal furrows, and run parallel to the second
lateral glabellar furrow. The central glabellar lobe is composed of the cylindrical posterior
portion, which widens anteriorly into the short (long.), anterior portion, transversely elongated.
There are two transverse lateral glabellar furrows. The first lateral glabellar lobe (L,) is elongated
longitudinally, suboval, and twice as long as the rounded L,. The occipital ring is very wide
(long.) in the middle part, and three times as narrow (long.) at the dorsal furrows. These lateral
parts of the occipital ring coalesce with the cheeks, as the dorsal furrows are not distinguishable
on the occipital segment. The occipital furrow is distinct and strongly curved on its course,
forming three convex arches; the middle one opposite the central glabellar lobe; the lateral,
situated more posteriorly, opposite the lateral glabellar lobes.

On the cheek one can recognize the interior, triangular surface, slightly convex, closed
among the dorsal, posterior and the additional cheek furrow, the latter running postero-
laterally from the anterior glabellar corner to the posterior furrow. The posterior furrow begins
its course on the posterior cephalic margin, opposite the dorsal furrow, then runs antero-
medially to the additional cheek furrow, forming an angle with the latter. The posterior border
strongly widens peripherally. Outwardly to the additional cheek furrow, there is a semicircular
external part of the cheeks, with a lateral border furrow, delimiting a wide lateral border.
On the lateral border there are several fairly long and slender marginal spines, the number of
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which is difficult to establish. The postero-lateral angle of the cheek seems to be rounded, but
there is a genal spine, situated on the posterior border, close to the genal angle. The genal spine is
directed postero-laterally. The exterior part of the cheek is poorly preserved, so that the details
of its structure cannot be observed. No traces of the facial sutures and eyes are preserved.

Thorax. The rhachial width (tr.) is slightly greater than that of the pleurae (without
spines). The rhachial rings are directed transversely in the middle part, bent anteriorly and
slightly rounded at the dorsal furrows. There is a pleural furrow dividing each pleura into
a narrower (tr.) anterior part and a slightly convex, wider (tr.) posterior one. The pleural
furrow is directed postero-laterally, so that the anterior part of pleura widens peripherally,
whereas the posterior part narrows at the same time. In the prolongation of both pleural parts
there are two thoracic spines, that of the anterior part being shorter and directed transversely,
whereas that of the posterior is longer and directed postero-laterally.

Pygidium unknown.

Ornamentation. The whole cephalic surface, except the furrows, 1s densely covered by
minute tubercles, among which one can recognize regularly arranged larger tubercles. There
are Lhree pairs of larger tubercles on the central glabellar lobe, one larger tubercle on L,, one
on L,, and three on interior, triangular part of cheek. On the occipital ring there is a pair of
spines, directed upwards and posteriorly. As they are broken off, their length cannot be ascer-
tained. The thoracic segments are covered with small tubercles; on the thoracic rings there
is a pair of spines, similar to those on the occipital ring.

Discussion. — Reep (1914) described from the Upper Ordovician, Starfish Bed, Upper
Drummuck Group, Thraive Glen, Girvan, Scotland, the species Acidaspis terribilis Reep,
and later {1935) from the same locality and horizon — a new species Acidaspis ( Ceratocephala)
discreta. Both species have been made the types of two new genera by PrantL & Prisye (1949),
viz. Proceratocephala (for Acidaspis terribilis) and Drummuckaspis (for Acidaspis ( Ceratocephala)
discreta). An examination of casts of Reep’s original material has, however, led WrrrtingToN
(19564, p. 515) to the conclusion, that: «... there is no reason for thinking that these specimens
represent different species, let alone distinct genera.» Drummuckaspis Prant. & Prisve is
stated by Wuirnington to be a subjective synonym of Proceratocephala.

Oum (1906, p. 49, pl. 1, fig. 18-19) described from the Tretaspis beds of Scania Acidaspis
tornquisti Ouv, based on one cranidium and one free cheek. The cranidium described by him
belongs apparently to the genus Proceratocephala, whereas the cheek — to Whittingtonia.
Both specimens are, however, very poorly preserved, no traces of any ornamentation can be
observed, so that no specific identification of these specimens can be made. Therefore, it seems
to be more reasonable to treat Acidaspis tornquisti as nomen dubium, whilst noting that some
representatives of Proceratocephala do occur in Scania.

The representatives of Proceratocephala from Poland, described above show very close
similarities with P. fterribilis Reep. differing from the latter only in the ornamentation. This
difference seems to be too small to accept it as worthy of specific distinction, and therefore
I consider the Polish form to be a subspecies (geographical race) of the British species. P. ter-
ribilis bituberculata differs from P. terribilis terribilis in having larger tubercles on the cephalon
among the smaller, whereas in the British form the ornamentation seems to be more uniform,
consisting of small tubercles only. It is probable too, that these differences are due to the state of
preservation of British specimens, in which the larger tubercles are not preserved. In such a case
our form would be conspecific with the British. There is a long genal spine in P. terribilis bitu-
berculata, however as yet we do not know anything about the genal spine in P. terribilis terribilis.
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Genus WHITTINGTONIA PRANTL & PRIBYL, 1949

Diagnosis. — Cephalon subtrapezoidal in outline strikingly convex (tr. and long.). False
and dorsal furrows broad and deep, three small, narrow lateral glabellar lobes, the third one
may by lacking. Fronto-medial glabellar lobe very convex, overhanging the anterior border.
Eyes relatively large, with strong eye-ridge, a pair of occipal spines, stout and short genal spines.
Number of thoracic segments unknown, thoracic pleurae produced into long, posteriorly
directed spines. Pygidium small with two rhachial segments and one pleural, with a pair of
long spines in its prolongation and two short spines between them.

Occurrence. — Upper Ordovician of Eire, Sweden (Siljan district and probably Scania)
and Poland.

Whittingtonia whittingtoni n. sp.

(pl. XVI, fig. 5; pl. XVIII, fig. 1-4; text-fig. 28)

Holotype: Cephalon figured on pl. XVIII, fig. 1 a-c.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Woélka, Poland.
Derivation of name. whittingtoni — in honour of distinguished American palaeontologist Prof. H. B. WHITTINGTON.

Diagnosis. — Eyes large, situated fairly anteriorly, their length being slightly more than
one-fourth of the cephalic length. Occipital spines very short, occipital node transversely
elongated. Genal spines short (a little more than one-third of the cephalic length), and directed
postero-laterally, 12 short spines around the cheek margin.

Material. — One entire cephalon, about 14 fragments of cephalons, one thorax with
pygidium and one isolated pygidium from the Staurocephalus clavifrons zone of Brzezinki and
Wolka, Poland.

Dimensions of the holotype (in mm):

Length of cephalon 29 I

Width of cepbalon 5.0
Length of glabella 24
Width of middle glabellar Jobe 1.5 i
Length of eye 0.7
lL.ength of genal spines 1.0
Length of occipital spines 0.3

Description. — Cephalon is transverse, its greatest width being in front of the transverse
midline. The cephalon is very strongly convex transversely and longitudinally. In longitudinal
profile the cheek and eye are situated lower than the glabella. In transverse profile the medial
glabellar lobe forms a semicircle situated higher than the cheeks and eyes.

The greatest part of the glabellar surface is occupied by an oval, swollen and strongly
differentiated central glabellar lobe. The dorsal furrows are faintly marked, they run subparallel,
slightly converging anteriorly, forming an arch in front of the glabella. The false furrows run
parallel, and are strongly marked by the presence of a convex central glabellar lobe. The dorsal
and false furrows are situated on the same level, the space between them is narrow, so that
they form a common wide furrow on each side of the glabella, in the bottom of which there are
two small, oval, slightly inflated bodies — the lateral glabellar lobes, L, and L, (the third lateral
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glabellar lobe is visible only as a trace). L, is greater than L,, it is situated just in front of
the occipital furrow; L, is smaller, situated in half the length of the central glabellar lobe.
The occipital furrow opposite to the central glabellar lobe is directed transversely, then it
bends strongly forwards, opposite to the lateral glabellar lobes, so that the lateral glabellar
lobes are situated more anteriorly than the base of the central lobe. Opposite to the lateral
glabellar lobes the occipital furrow is deeper than in the middle part. The occipital ring is

Fig. 28

Whittingtonia whirtingtoni n. sp.: left — reconstruction (number of thoracic segments unknown).
right — reconstruction of the cephalon: in lateral and anterior views; approx. X 8.

wide and flat in the middle part, opposite to the central glabellar lobe; here its posterior mar-
gin is parallel to the occipital furrow. In the prolongation of the false furrows there are
on the posterior margin of the occipital ring two short occipital spines, directed postero-
laterally. Peripheral to these spines the margin of the occipital ring bends strongly anteriorly
and runs obliquely towards the occipital furrow, so that the lateral part of the occipital ring
becomes gradually narrower and disappears at the dorsal furrows. There is a large, transverse
occipital node.

The cheeks are large, strongly sloping down. In half of the cheek’s length there is a large,
strongly convex eye, situated obliquely, its axis being directed antero-medially. In the antero-
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medial prolongation of the eye there is a convex eye-ridge, running towards the
anterior glabellar lobe. There are about 100 hexagonal lenses on the eye, arranged in oblique
rows. The part of the cheek situated between the eye and the dorsal furrow is a strongly
convex, triangular surface. The eye is delimited from this surface by a deep furrow, directed
antero-medially, this furrow prolongates along the eye-ridge anteriorly. Exteriorly the eye
is surrounded by a shallow furrow, which prolongates along the exterior part of the eye-ridge
and reaches the anterior border.

The lateral border is wide and runs in a curve forming three quarters of the circular
outline, around the cheek. The lateral border furrow is shallow but distinct. The anterior bor-
der is similarly convex and forms an arch in front of the glabella. Thus the anterior outline
of the cephalon is composed of three adhering arches: the anterior border in the middle and
the lateral borders on both sides of it. The anterior border as well as the lateral borders
are denticulated. The number of denticles along the anterior border is unknown. Along the
lateral border there are about 12 spines, the spines in the middle part of the border being
longer than those on the sides. The posterior border is very short (tr.), convex, wide in
the peripheral part, narrowing strongly medially — it disappears completely before reaching
the dorsal furrow. The lateral and the posterior borders at their junction are produced
into a short, conspicuous and postero-laterally directed genal spine.

Thorax is imperfectly known, only one natural impression has been preserved, from
which a latex cast has been made. The number of thoracic segments is nine or ten. The rha-
chial rings are convex (tr.), rhachis narrowing posteriorly. The pleural segments are convex
(long.), divided by a pleural furrow into a very narrow (long.) and flat anterior part, and
a much longer (long.), convex posterior part. The pleural segments are directed transversely
at the dorsal furrows, then they form a strong arch and bend posteriorly producing long
spines. The spines of some first thoracic segments are directed postero-laterally, and are not
very long; posteriorly their length gradually increases, and they are directed more backwards.
The length of the last thoracic spine is more than twice as long as the transversely di-
rected part of this segment.

Pygidium is small. The rhachis is very short (long.), composed of one convex segment.
On the pleurae there is one convex pleural segment visible, directed in an arch postero-
laterally, situated in the prolongation of the rhachial segment, and produced into long, po-
steriorly directed spine. On the posterior part of the pygidium, beyond the rhachis there
are traces of indistinct posteriorly directed segments, situated in the prolongation of the rhachis
and produced into short, posteriorly directed spines. The outline of the pygidium without
the spines is wider than a semicircle. The anterior pygidial margin is directed transversely,
forming short wings.

Ornamentation. The entire cephalon, excluding the furrows, is sparsely covered by
small, but conspicuous spines. In addition to this ornamentation, the whole cephalic sur-
face 1s densely covered by minute granulation. The whole surface of the thorax is densely
covered by small granules. The whole pygidial surface. similarly to that of the thorax, is
covered by small, densely arranged granulations.

Discussion. — The new species here described differs from Whittingtonia bispinosa
(McCoy), (comp. WrittingTon, 19564, pl. 59, fig. 4, 5, 7, 8) in having larger eyes, shorter
genal and occipital spines and more coarse granulation. In Whittingtonia bispinosa the third
lateral glabellar lobe is fairly large and distinct, whereas it has disappeared almost entirely
in our species. As the thorax and pygidium of this genus were hitherto unknown, no farther
comparison can be done.
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Whittingtonia sp.
(pl. XVIII, fig. 5; text-fig. 29)

In the collection from Zalesie, Poland, the zone of Dalmanitina mucronata, there is
one poorly preserved cephalon, belonging to the genus Whittingtonia.

Dimensions of the cephalon (in mm):

Length of cephalon ‘\ 7.3

Width of cephalon ‘ 12.9

Length of glabella 5.7

Width of glabella : 3.7

Length of eye 23
, Length of occipital

spines 1.9

The specimen from Zalesie differs from
Whittingtonia whittingtoni n. sp. in having
wider and longer occipital spines. The dorsal
and the false furrows are here entirely fused
together, forming a very wide furrow, and
very indistinct traces of lateral glabellar
lobes only are preserved in this furrow. This fused furrow is narrower than the space occupied
by the dorsal and false furrows in Whittingtonia whittingtoni. The eyes seem to be as large as in
W. whittingtoni, and the ornamentation similar as well. No other differences between the two
species can be observed.

Fig. 29

Whittingtonia sp. — reconstruction of the cephalon;
approx. X 5.5.

Family CARMONIDAE nov.

Diagnosis. — Blind, opisthoparian, free cheeks narrow, restricted to the lateral border
of the cephalon. Dorsal furrows on the cephalon narrowing anteriorly, two lateral glabellar
furrows in shape of oval depressions. Ventral cephalic sutures steno-ptychopariid, rostral plate
subtriangular. Hypostome small, with the middle body divided into two lobes, the posterior
border forked, the lateral border incised. 11 thoracic segments, with pleurae bluntly cut
off. Pygidium very small, convex, with two rhachial and one pleural segments. The entire
body surface strongly granulated.

Occurrence. — Upper Ordovician, Bohemia and Poland.

Discussion. — The new family is monotypic, erected to include Carmon mutilus (Bar-
rRaNDE). See discussion on p. 44-47.

Genus CARMON BARRANDE, [872

~ Carmon mutilus (Barranpg, 1852)
(pl. XVI, fig. 4; pl. XVI], fig. 1-6; text-fig. 30, 31)

1852. Trilobites mutilus n. sp.; J. BARRANDE, Systéme Silurien..., p. 915, pl. 34, fig. 43.
1872. Carmon mutilus (BARRANDE); J. BARRANDE, Ibid., Suppl., p. 20, pl. 2, fig. 4-6.
1956. Carmon mutilus (BARRANDE); Z. KIELAN, On the stratigraphy..., pl. 3, fig. 5-6.
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Material. — About 150 specimens from the Eodindymene pulchra zone and Stauro-
cephalus clavifrons zone of Brzezinki and Wélka, Poland; several specimens from the Kré-
lav Dvir beds, Bohemia.

Dimensions of 6 specimens (in mm):

Locality Brzezinki Woélka Brzezinki

IG Mus. cat. no. 2139 | 2138 | 201040 | 20L42 | 2132 | 21030 |
| Length of entire indi- '
vidual L137 14.6 10.0 — — —
Length of cephalon } 5.7 5.2 3.3 2.0 — 4.2
| Length of glabella 3.6 3.3 2.4 13 — 3.0
| Width of cephalon 9.8 8.0 5.3 — — 8.0
Length of pygidium 1.2 1.5 0.9 — 1.2 —

Width of pygidium ] 3.0 34 22 — 2.0 —

Description. — The outline of the entire individual is suboval and strongly elongate.

Cephalon. The outline is narrower than a semicircle. In transverse and longitudinal
profile the cephalon is moderately convex. The dorsal furrows are deep, they converge slightly
anteriorly and form an arch in front of the glabella. There are two lateral glabellar furrows.
The first (S;) forms an oval depression at the dorsal furrows in the posterior part of the gla-
bella, is directed transversely and cuts less than one-fourth of the glabellar width. The
second (S,) is situated in half the glabellar length, is narrow (long.) and very shallow, but is
not recognizable on poorly preserved specimens. The occipital ring in the middle part is
wide (long.) and directed transversely, at the dorsal furrows it becomes narrower and is di-
rected slightly anteriorly. The occipital furrow is wide, directed transversely, wider at the
dorsal furrows than in the middle part. The cheeks are large, slightly narrower (tr.) than the
glabella. The posterior border is wide (long.) and convex, its width (long.) increasing slightly
peripherally. The lateral border furrow is wide in its posterior part and narrower in the anterior.
The lateral border is narrower than the posterior and it is convex. There is a wide (long.)
and convex anterior border, delimited from the glabella by a deep anterior furrow, no pre-
glabellar field being developed.

The free cheeks are very narrow, restricted almost entirely to the lateral border of the
cephalon. The facial suture cuts the posterior border not far away from the genal angle and
runs subparallel to the outer cephalic margin, quite close to it, along the peripheral edge of the
lateral border furrow. Half way along the cephalic length it cuts the lateral border furrow and runs
anteriorly along the interior edge of this furrow, on the convex part of the cheek. Then it cuts the
anterior border furrow, runs on the anterior border obliquely antero-medially and cuts the
anterior cephalic margin not far away from the midline of the body. There are no eyes.

Doublure. In the posterior part of the cephalon the doublure is narrow (tr.), about as
wide as the free cheeks. In the anterior part it is a little wider (long.). The ventral cephalic
sutures have been observed on three slightly damaged cephala. The rostral plate is small,
subtriangular, composed of two parts: a distal, triangular part, and a very narrow (tr.), oblong
proximal part, which is the prolongation of the apex of the triangular part (comp. pl. XVII,
fig. 6, and text-fig. 31). On the internal moulds of the cranidium, on some specimens there
is a narrow (tr.) ridge, running from the top of the glabella towards the anterior margin
(comp. pl. XVII, fig. 4). An interpretation of this structure is difficult, but it ought to be

Palaeontologia Polonica No. 11 &
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stressed that its site corresponds to the position and the shape of the proximal part of
the rostral plate, on the doublure, which is strongly turned up and lies close to the
cephalon,

Hypostome .is comparatively small, its length being three-fourths that of the glabella.
It is subrectangular in outline, the middle body being moderately convex, divided by a very
shallow furrow into anterior and posterior lobes. The anterior (topographically) lobe is sub-

Fig. 30

Carmon mutilus (BARRANDE) — reconstruction, in lateral and dorsal views;
approx. X 12.

oval, the posterior — semilunar. The anterior wings are extended laterally, forming small
triangles. The posterior and lateral furrows are continuous, the lateral deeper than the post-
erior, with distinct eiongated deepenings at the anterior ends of the lateral furrow. The
anterior furrow is shallow. The lateral border is narrow and slightly fiexed ventrally. Along
the lateral margin there are two semilunar incisions, concave exteriorly. The posterior border
is flat and slightly forked with a shallow and wide notch. Along the lateral and posterior
border there is a doublure, of which the shape and size is difficult to ascertain. On the hy-
postome the ornamentation is not preserved, except for faint striae along the posterior
and lateral borders.
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Thorax is composed of 11 segments. The dorsal furrows are deep, the width of the rhachis
being about one-third of the thoracic width in the anterior segments, it is less in the
posterior segments. The thoracic rings are convex and at the dorsal furrows are slightly
directed anteriorly. The pleurae are situated lower than the rhachis, they run at first transver-
sely, then after cutting about one-third of their length (tr.) they bend, being directed post-
ero-laterally and downwards. There is a longitudinal (tr.) pleural furrow, dividing each
pleura into a narrow (long.) anterior part, forming a wide, very long triangle, and a much
wider (long.) and more convex posterior part. The pleural ends are slightly widened, directed
slightly anteriorly, but not produced into spines.

Pygidium is very small, its length being less than one-fourth that of the cephalon. The
dorsal furrows on the pygidium are recognizable only as a faint furrows in its anterior part,
delimiting a fairly wide rhachis. They cut less
than a half the pygidial length, and end
abruptly, so that there is no differentiated rhachis
in the posterior part of the pygidium. There
are two rhachial rings, of which the second
is very indistinct. The posterior part of the
pygidium 1s directed downwards. There is one
pleural segment on the pygidium, situated in
the prolongation of the first rhachial ring, di-
rected transversely, slightly convex anteriorly.
The pleurae at the dorsal furrows are di-
rected transversely, and then they are strongly
bent downwards, similarly to the posterior part

of the pygidium. Fig. 31
Ornamentation. The entire body surface is  Carmon mutilus (BARRANDE) — reconstruction of the
strongly ornamented by different sized small ventral side of the cephalon; approx. x 12

tubercles. On the cephalon the fUI'I'OWS only R.P. rostral plate, C.S. IS:IO:ncc”ve suture, F.S. facial suture.
ypostome.

are not granulated. On the anterior and lateral

border the granules are slightly smaller than on the cheeks and glabella. There are irregularly

situated tubercles on the rhachial rings, on both parts of the pleurae and on the pygidium.
Discussion. — The specimens of Carmon mutilus from Poland are identical with those

from the Kréaldv Dvir beds of Bohemia. The Bohemian specimens are preserved as internal

moulds, and therefore the ornamentation was not observed by Barranpe. However, on

some Bohemian specimens I could see traces of ornamentation.

Family CALYMENIDAE MIiLNE-EDWARDS, 1840
Genus CALYMENE s. |. BRONGNIART, 1822

«Calymene» sp.
(pl. V11, fig. D

In the collection of the Staurocephalus clavifrons zone of Brzezinki, Poland, there is
one calymenid pygidium. It is poorly preserved and the correct generic identification cannot
be done. I considered, however, it worth while to describe it shortly in the present paper, in
order to show that the calymenids. common in the Upper Ordovician of Scania and Bohemia,
occur in Poland as well.

8*
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The pygidium is comparatively short and wide, length to width ratio being about 1:2.
The rhachis is narrower than the pleurae, occupying less than one-third of the pygidial width.
[t is composed of about 7 or 8 rings. On the pleurae there are 5 pleural segments visible,
with deep pleural furrows between them. They are directed postero-laterally, the fifth segment
being short and indistinct, directed posteriorly.

Family HOMALONOTIDAE CuaprMmaN, 1890
Subfamily HOMALONOTINAE CuaprmaN, 1890

Genus BRONGNIARTELLA Reep, 1918
Brongniartella platynotus (Daiman, 1828)

(pl. XIX, fig. 1-3)

1828a. Asaphus platynotus n. sp.; J. W. DALMAN, Nya Svenska Palaeader, p. 135.

1854.  Homalonotus platynotus DALMAN; N. P. ANGELIN, Palacontologia Scandinavica, p. 29, pl. 19, fig. 6.

1869b. Homalonotus platynotus DALMAN; J. G. O. LINNARSSON, Om Vistergitlands Cambriska..., p. 72.

1872.  Homalonotus inexpectatus n. sp.; J. BARRANDE, Systéeme Silurien..., Suppl., pl. 37, pl. 1, fig.8;pl. 7, fig. 31:
pl. 14, fig. 27-28; pl. 15, fig. 38-39.

1918.  Homalonotus platynotus DALMAN; G. T. TROEDSSON, Om Skénes..., p. 76, pl. 2, fig. 25.

1951.  Brongniartella inexpectata (BARRANDE); L. MAREK, New observations..., pl. 1, fig. 4-6.

Diagnosis. — Outline of cephalon narrower than a semicircle, glabella with 3 pairs
of lateral glabellar furrows, indistinct but recognizable as internal moulds; S, and S, long,
S, shorter. all furrows directed postero-medially. Dorsal part of the rostrum comparatively
long. Eyes small, situated far forward, close to glabella, opposite S,. Pygidium with 11 rha-
chial rings and 7 pleurae. The whole cephalic and pygidial surface covered by small pits.
In addition to this ornamentation, small grooves on sides of the rhachial rings, also poste-
rior pygidial margin and pygidial doublure minutely granulated.

Material. — 2 poorly preserved cranidia from the Dalmanitina mucronata zone of Za-
lesie, Poland; 2 cranidia from D. mucronata zone of Tommarp, Scania; 6 cranidia, 4 py-
gidia from the same zone, Mdssseberg, Vistergdtland, Sweden; Barranpe’s and Marex’s
original specimens from the Kraliv Dvir and Kosov beds of Bohemia.

Description. — Cephalon. The outline is sub-semicircular, a little narrower than a se-
micircle. Cephalon is moderately convex (tr. and long.). The occipital ring is flat transversely
and of equal width (long.) along its whole length (tr.). Occipital furrow is shallow on the
specimens with the exoskeleton preserved, deep on internal moulds.

The dorsal furrows are broad and shallow, running subparallel, converging slightly
anteriorly between the occipital furrows and half the glabellar length, then strongly swinging
inward and running again subparallel to reach the transverse furrow, forming the anterior
border of the glabella. The width of the anterior portion of the glabeila is equal to two-
-thirds of the posterior part. On the internal moulds three indistinct lateral glabellar furrows
are preserved. They form very faint grooves directed postero-medially; S, and S, are larger,
S, very short and indistinct., On the exoskeleton traces of these furrows are almost invisible.
Cheeks are triangular. There is no lateral border or lateral border furrow. The posterior border
is slightly convex (long.); the posterior border furrow is deeper than the occipital furrow,
and it ends before reaching the lateral margin. The genal corners are rounded. Eyes are small,
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situated close to the glabella, opposite the S,. The palpebral lobe is small, its distal end being
elevated. The visual lobes are small and convex, the lenses are not preserved.

The posterior branch of the facial suture cuts the lateral border almost in the corner
and then runs antero-medially, subparallel to the outer margin of the cheek, then it bends rather
suddenly and runs transversely to the eye. The anterior branch of the facial suture runs anter-
iorly to the cephalic margin. The rostral suture forms a straight, transverse line, running
between the ends of the facial suture, on the dorsal part of the cephalon. The preglabellar
field, between the end of the glabella and the rostral suture is longer (sag.) than the occipital
ring. A part of the rostral plate is on the dorsal side of the cephalon and this is in the
shape of a crescent; the connective sutures run from the point of the crossing of the facial
suture with the rostral one. They run transversely across the doublure, then bend and run
perpendicular to the external margin of the doublure. Thus the central part of the rostral
plate is composed of two parts: a wide (tr.) crescentic interior part, and a narrow (tr.) pa-
rallel-sided, exterior one. The doublure is wide (long.) in the middle part of the cephalon.
becoming narrower and disappearing at the sides. The hypostome is not known.

Thorax is not preserved. Troepsson (1918, pl. 2, fig. 25b) described a fragment of
a thoracic segment as belonging to this species.

Pygidium has a rounded outline, narrower than a semicircle. It is moderately convex trans-
versely and longitudinally. The dorsal furrows are shallow but distinct, narrowing posteriorly;
they end at the transverse furrow forming the termination of the rhachis. Rhachis is composed of
J10-11 rings. The rhachial rings are very flat, the furrows between them are shallow and narrow.

There are about 7 pleurae on the pleural lobes. Pleural furrows are running as direct
continuations of the ring furrows. They run postero-laterally, almost to the pygidial margin.
There is a trace of an interpleural furrow on every pleura, but it is very shallow and in-
distinct. The first half-segment of the pleura is triangular in outline.

Ornamentation. The whole surface of the cephalon and pygidium is covered by very
small, regularly arranged pits. In addition to this ornamentation there is on the pygidium
an ornamentation of small, short grooves, localized on both sides of the rhachial rings, and
directed postero-medially. There is quite a number of them on the posterior rhachial rings,
where they are directed posteriorly. The posterior pygidial margin and pygidial doublurc
are minutely granulated.

Discussion. — Brongniartella platynotus (Daiman) was described originally from the
Dalmanitina beds of Vistergotland, where it is one of the most common fossils. The speci-
mens of B. platynotus from Vistergotland are very large, the average length of the cepha-
lons being from 3-5 cm, that of pygidia about 4 cm.

In Scania this species is rare, only two cranidia from the uppermost part of the Dal-
manitina beds were found by Troebsson (1918). This led Troebsson to treat B. platynotus
as an index form for the uppermost part of the Dalmanitina beds. In the Holy Cross Moun-
tains B. platynotus has also only been found in the uppermost part of Dalmanitina beds, but
as is the case in Scania — it is rare and is represented so far in my collection by only two
poorly preserved cranidia.

The specimens of B. platynotus from the Holy Cross Mountains differ from those from
Vistergotland. They are smaller: the length of cranidium being between 7 and 14 mm. In
smaller specimen (comp. pl. XIX, fig. 1) the dorsal furrows converge anteriorly, but run
without the swinging inwards in the middle part, which is characteristic for all the other spe-
cimens. The small number of specimens does not allow one to decide whether this change
is ontogenetic, or means we have here a different species or subspecies.
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From the Brongniartella species from Great Britain, for example B. bisulcatus (SALTER)
and B. sedgwicki (Savter), B. platynotus differs chiefly in having 3 pairs of lateral glabellar
furrows (which in the British species are absent), a longer rostral plate on the dorsal part,
and eyes situated much closer to the glabella.

The presence of 3 pairs of lateral glabellar furrows in our species approaches the condi-
tion in representatives of Eohomalonotus ( Eohomalonotus) Reep, 1918, The lateral glabellar
furrows in Eohomalonotus are, however, quite distinct, whereas in our species they are nearly
absent, being visible only in internal moulds. The lack of a lateral border of the cephalon
and the shape of pygidium prove that the relationship of our species is closer to Brongniartella
than to Eohomalonotus.

From the Upper Ordovician of Bohemia two homalonotid species have been describ-
ed. Brongniartella inexpectata (Barranpe, 1872) was recorded by Barranpe from the
Krallv Dvir beds of Lejskov and Libomy&l, and more recently by Marex (1951) from the
Kosov beds at Nova Ves near Prague. The specimens figured by Marek seem to be conspecific
with Brongniartella platvnotus (Daiman), and B. inexpectata is tentatively claimed here to
be a junior subjective synonym of B. platynotus.

The other homalonotid species quoted from the Upper Ordovician of Bohemia is Eoho-
malonotus ( Eohomalonotus) foveolatus Novak Ms (in PrantL and Piisyr, 1944). The cepha-
lon of this species was figured, according to PrantL and Pgisyr, by Noviak and Perner
(1918, pl. 4, fig. 20) under the name Calymene (Synhomalonotus) argo. E. (E.) foveolatus has
been 1ecorded by Pranti and Prinvi (1944) from the Kosov beds of Tachlovice boring. The
Novak-Perner specimen is from the locality of Kosov, which according to Crurupac
(19515, p. 211) belongs to the uppermost part of the Kraldv Dvir beds, yielding Dalmani-
tina mucronata (Brongniart). This specimen is an internal mould of a cephalon, with traces
of lateral glabellar furrows preserved. [ have not had an opportunity to-examine the speci-
mens from Tachlovice boring, and so 1 cannot venture an opinion as to whether or not
E. (Eohomalonotus) foveolatus is conspecific with Brongniartella platynotus, though the
probability that they are not only congeneric, but conspecific as well, seems likely.

The homalonotid species show great variability in their ontogenetic development. In
B. platynotus for instance the lateral glabellar furrows are more distinct in younger spe-
cimens, and in older ones they are recognizable only in internal moulds. Similarly the cephalic
dorsal furrows are straight, running antero-medially in younger specimens, whereas they
swing inwards for half their length in older specimens. This may lead to some confusions
and incorrect identification of different growth stages of one species.

Family DALMANITIDAE DeLo, 1935
Subfamily DALMANITINAE REeep, 1905
Genus DALMANITINA REED, 1905
Dalmanitina mucronata (Broncniart, 1822)

(pl. XIX, fig. 4; pl. XX, fig. 5-11; comp. also pl. XX, fig. 79, and pl. XX, fig. 1-4)

Dalmanitina mucronata (BroncoNiart) has been recently described and discussed by
Temeie (19524). As no differences between the representatives of this species from Po-
land and Bohemia, and those figured and described by TemeLe from Sweden and Great
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Britain, are observed, it is not thought desirable to describe it once more in the present
paper.

Discussion. — Tempie (1952a), whilst revising Dalmanitina mucronata and related
species, did not discussed Dalmanitina kiaeri Troepsson, 1918. D. kiaeri was erected on
a single specimen only, from the Upper Ordovician of Norway. A comparison of this spe-
cimen with those of D. mucronata proves that they are conspecific, D. kiaeri being claimed
to be a junior subjective synonym of D. mucronata.

As quoted by Temere (1952a, p. 14), Dalmanitina mucronata occurring in Scandinavia
and Great Britain has also been recorded from Poland. It is of great interest to find the occur-
rence of this species in Bohemia as well.

Barranpe (18464a) described Phacops sp. and Phacops socialis, identified later by him
(1852) as Dalmanites socialis. In 1852 Barranpe recognized in Dalmanites socialis 3 subspe-
cies (varietas), including Phacops proevus Emmricn, 1839, in the synonymics. The correct
systematic identification of Barranpe's subspecies is as follows: Dalmanitina socialis socialis
(Barranpe, 1846) = D. proeva socialis (Barranpe, 1846); D. socialis proeva (Barranpe,
1852) = Dalmanitina proeva proeva (Emmricn, 1839); D. socialis grandis (Barranpt,
1852) = Dalmanitina proeva grandis (Barranpe, 1852).

The latter subspecies occurs in the uppermost part of the Ordovician of Bohemia (schistes
gris-jaundtres) of Barranpe’s division (Kraldv Dvir beds). Marex (1951) found Dalmani-
tina proeva grandis in the Kosov beds, this being the uppermost member of the Upper Ordo-
vician of Central Bohemia. An examination of quite a number of specimens of D. proeva
grandis in the National Museum, as well as in the Geological Institute of the Charles Univer-
sity in Prague, has proved to me that D. proeva grandis (Barranpe, 1852) is conspecific
with D. mucronata (Brononiart, 1822). The differences between Barranpe’s three subspe-
cies concerning the shape of the lateral glabellar furrows, the length of the eyes, type of orna-
mentation and the number of pygidial segments seem to be of specific and not subspe-
cific rank.

Thus three dalmanitid species in the Ordovician of Bohemia can be recognized:
Dalmanitina socialis (Barranpe, 1846), Dalmanitina proeva (Emmricu, 1839), Dalmanitina
mucronata (BrongniarT, 1822).

Dalmanitina olini TemeLe, 1952

(pl. XIX, fig. 5-6; pl. XX, fig. 12, 13; comp. also pl. XIX, fig. 7-9, and pl. XX, fig. 1-4)

Discussion. — Dalmanitina olini from Sweden and Great Britain was described by
TemrLe (1952a). In the present paper I should like to mention its occurrence in Poland
(locality of Stawy) already elsewhere cited (KieLan, 1956, pl. 4, fig. 6-8) as Dalmanitina
cf. olini TempLe. A more detailed examination of the Polish specimens and a comparison
with those from Scandinavia, has shown that no morphological differences can be observed,
and the Polish specimens may be identified as Dalmanitina olini. For this reason it is not con-
sidered necessary to describe it once more in the present paper.

It is worth mentioning, however, that D. olini, having a wide geographical distribution
in the uppermost Ordovician (Great Britain, Scania, Poland), is not known from Bohemia.

In some layers of the Dalmanitina olini zone of Stawy (Poland), several early growth
stages of a Dalmanitina were discovered. In the upper part of these beds Dalmanitina mucro-
nata occurs together with D. olini. As it is not possible to say to which of these closely
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related species the early growth stages belong, they are recorded here as D. olini or D. mu-
cronata. In the lower part of these beds, however, there only D. olini occurs and in these beds
larval stages were also found, belonging almost certainly to D. olini.

The ontogeny of Dalmanitina olini was first described by Troebsson (1918) and more
recently by Temere (1952b) in detail. As the Polish material is comparatively poorly pre-
served, and does not seem to add anything new to the ontogeny of this species, I do not
consider it worth while to describe it once more in the present paper, referring the reader
to TemeLe's (19525) description. 1 consider it, however, useful to figure some of the larval
stages in question in the present paper (comp. pl. XX, fig. 1-4 and pl. XIX, fig. 7-9).

Subfamily PTERYGOMETOPINAE Reep, 1905
Genus LIOCNEMIS nov.
Derivation of name: Liocnemis — hewo - smooth, yvnuio == cuish (cf. p. 69), with smooth thoracic pleurae,

Diagnosis. — Frontal lobe very large, longer than the remaining portion of glabella
together with occipital ring. L, knob-shaped, similar to that in Calliops. L, three to four
times shorter (long.) than frontal lobe. S, and S, deep, short (tr.); S; shallow, composed of
two parts: outer — very shallow, thread-like, scarcely visible, subparallel to the dorsal
furrow, and inner — directed nearly transversely (postero-medially) or transversely, forming
an angle with outer part. Eyes very large, reaching backward to posterior border furrow.
Short genal spines. Hypostome subquadrate with the anterior margin strongly curved. Nar-
row lateral borders and flat posterior border, wider (long.) in the middle part. Middle
furrow short (tr.), deep, directed postero-laterally. Thoracic pleurae produced into short,
thin, posteriorly directed spines. Pygidium of moderate size, rhachis narrow with 7-8 rings,
4-6 pleural segments. Posterior end of pygidium slightly pointed, directed upwards.

Occurrence. — Upper Ordovician (zones of Fodindymene pulchra and of Staurocephalus
clavifrons), Poland, Bornholm, Sweden (Scania and Vistergttland).
Species:
Phacops recurvus Linnarsson, 1869 — type species
Liocnemis concinnus n. sp.

Discussion. — The new genus is erected to include two Upper Ordovician species:
Liocnemis recurvus (Linnarsson), occurring in Scandinavia and Poland, and L. concinnus
n. sp., known so far only from Poland. The genus most closely related to Liocnemis is
Calliops Devo, 1935. Liocnemis differs from Calliops in having a larger and longer frontal
lobe, and consequently a smaller third lateral glabeliar lobe. The latter in Calliops is dis-
tinctly triangular, whereas in our genus its anterior and posterior boundaries are subparallel.
S,, which in Calliops 1s very distinct, deep and directed strongly obliquely (postero-laterally),
in our genus is composed of two parts which form an angle. The outer part is scarcely
visible in dorsal view and runs subparallel to the dorsal furrow, the clearly visible inner
part is directed almost transversely. Moreover, the pygidium of the new genus is composed
of a smaller number of segments than in Calliops.

Dero (1940) stated that Calliops occurs only in North America. It seems, however,
highly probable to refer also some Upper Ordovician European species to this genus. For
instance Phacops ecclesiastica Orin, 1906, described by Ouin (L. c., p. 43, pl. 1, fig. 6) from
the Tretaspis beds of Scania, seems to belong to Calliops. On the other hand, it shows some
similarities to Liocnemis, especially in the pygidial structure. This species is represented,
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however, in the collections of OLin by a single specimen and has never been found in other
Upper Ordovician localities of Sweden, Bornholm or Poland, so that a more detailed com-
parison of it is difficult.

Liocnemis differs from the Middle Ordovician Estonian genus Estoniops MAnNIL,
1958 (cf. ManniL, 1958a) chiefly in having pointed genal angles (which in Estoniops are
rounded) and a longer frontal glabellar lobe. The pygidium of Liocnemis is comparatively
large and slightly pointed, whereas as stated by Manniw (19584, p. 388) in Estoniops it is:
«short, with rounded posterior margin».

The hypostome of the genus is of pterygometopid type, differing from that in Pte-
rygometopus Scumipt in having a less convex anterior margin, in being wider and having
a deeper and shorter middle furrow.

Liocnemis recurvus (Linnarsson, 1869)
(pl. IX, fig. 11-12; pl. XXI, fig. 8-11; pl. XXII, fig. 1-2; text-fig. 32)

1866. Ogygia? apiculata n. sp.; J. G. O. LINNARSSON, Om de Siluriska..., p. 20, pl. 2, fig. 5.

1869a. Phacops recurvus n. sp.; J. G. O. LINNARSSON, Diagnoses specierum novarum..., p. 191.

1869b. Phacops recurvus LINNARSSON; J. G. O. LINNARSSON, Om Vistergotlands Cambriska..., p. 59, pl. |,
fig. 1-2.

1899. Phacops recurvus LINNARSSON; J. P. J. RAVN, Trilobitfaunaen..., p. 56.

1906. Phacops recurva LINNARSSON; E. OLIN, Om de Chasmopskalken..., p. 42, pl. 1, fig. 4 (non fig. 5).

1956.  Pterygometopus recurvus (LINNARSSON); Z. KIELAN, On the stratigraphy..., pl. 2, fig. 4 (non fig. 2 and 3)

Material. — 3 entire individuals, 70 cephalons and pygidia from the zones of Fodindy-
mene pulchra and of Staurocephalus clavifrons, Brzezinki and Wolka, Poland; several cranidia
and pygidia from the Red Tretaspis beds of Vistergdtland and Tretaspis beds of Bornholm
and Scania.

Dimensions of 6 specimens (in mm):

[ Locality Brzezinki I Woblka

IG Mus. cat. no. 2.1L.84 | 2.11.88 ‘ 2. 11. 83 ‘ 2.1 77 ‘ 2.11.86 | 2.1L 80
I Length of entire individual 26.5 no | — — - =5
Length of cephalon 8.8 ca.7.0 4.3 3.0 — [ 2.9
Width of cephalon 13.2 1.0 — 8.0 — 4.8
Length of anterior glabellar lobe 4.3 ‘ — 2.1 1.6 | — 1.5
Width of anterior glabellar lobe 5.8 . — 4.0 3.5 = | 2.2
Length of pygidium 5.9 5.8 — — 6.0 —
Width of pygidium 10.6 | 9.0 —_ — | 106 | —

Description. — Cephalon. The outline is semicircular. The cephalon is moderately convex
transversely as well as longitudinally. The dorsal furrows are very deep. From the occipital
furrow to S, they run subparallel, converging slightly at L,, so that the glabella is nar-
rowest across this lobe, and then run anteriorly while diverging sharply. The anterior lobe
is considerably more than half as long as the glabella. The occipital ring is wide in the
middle part, narrowing at the dorsal furrows. The occipital furrow is transverse and mo-
derately shallow in the middle, directed slightly anteriorly, and is very deep at the dorsal
furrows. S, is directed transversely and is very deep, cutting about one-fourth of the glabellar
width, then dividing into two branches; the first is very short, directed transversely (slightly
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anteriorly), and another, which is very shallow, directed posteriorly, towards the occipital
furrow, but not quite reaching this latter however. In such a way the distinct and convex
basal lobes (L,) are marked off from the rest of the glabella. S, is shallower than S,, directed
transversely and slightly anteriorly, cutting less than one-fourth of the glabellar width, S, is
directed transversely, cutting more than one-fourth of the glabellar width. It is situated well
behind the anterior base of the palpebral lobe.
L; is one and half times as long as L,.

The cheeks are large. The greatest part
of the cheek is occupied by the large eye, which
begins one-third of the way down of the
frontal lobe and reaches far back to the post-
erior furrow. The palpebral lobe is semilu-
nar, delimited from the rest of the cheeks by
a deep furrow, the visual lobe is not preserved
in any of the specimens. The posterior
border is very narrow (long.) at the dorsal fur-
rows, increasing greatly in length peripherally.
The posterior border furrow becomes shallower
peripherally. The lateral border is wide and
moderately convex, delimited by a shallow la-
teral border furrow. The posterior and lateral
borders on meeting are produced into a very
short and thin postero-laterally directed spine.
The spine is only rarely preserved — in the ma-
jority of specimens it is broken off and the cheek
gives the false impression that it is rounded. The
facial suture cuts the lateral border fairly far
in front of the genal spine, at first it runs an-
tero-medially, and then in a very strongly
sigmoid arch postero-medially, to the posterior
base of the eye, around the palpebral Iobe,
along the dorsal furrow and around the gla-
bella. The free cheek is very small, being com-
posed of the eye and the lateral border.

Thorax is composed of ten segments. In
transverse profile the rhachial segments are
strongly convex, forming a semicircle, the dor-
sal furrows are deep, and the pleurae run at first
transversely and then strongly slope down. The
rhachis converges slightly posteriorly. The rhachial rings are differentiated to form small rounded
lobes. The pleurae are directed transversely and horizontally two-thirds of the way down
the transverse length, then they bend backwards and downwards. They are produced into
short thin spines, reaching back to half the length of the following segment. Each pleura is
divided into two triangular parts by a pleural furrow directed postero-laterally, running
obliquely through every pleura.

Pygidium. The length of the pygidium is about three-fourths that of the cephalon. The
outline of the pygidium is sub-semicircular. The rhachis is long, slightly converging posteriorly,

Fig. 32

Liocnemis recurvus  (LINNARSSON) — reconstruction;
approx. x 5.
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composed of 8 segments. Some of the first rhachial segments are well defined, but the furrows
between the posterior segments are preserved only at the dorsal furrows. On the pleurae there
are 5-6 segments. The pleural furrows are deep cutting two-thirds of the pleural width, the
interpleural furrows are shallow and indistinct at the dorsal furrows, deeper peripherally.
and cut the pleurae rather more peripherally than the pleural furrows. The border is marked
only through the absence of the pleural and interpleural furrows. There is, however, no border
furrow. The very posterior part of the pygidium behind the rhachis is pointed, directed slightly
upwards.

Ornamentation. The whole cephalic surface is densely covered by various sized Lubercles.
The tubercles are larger on the posterior part of the glabella and on the part of the fixed cheek.
situated between the dorsal furrow and the eye. These larger tubercles are situated in such
a way, that there are 6 of them at the basal lobe. On the posterior part of the glabella and
on the fixed cheeks there are, however, smaller granules among them. Anteriorly on the glabella
the tubercles become gradually smaller and more densely spaced. They are very small on the
peripheral part of the fixed cheek and on the free cheek. The whole thoracic and pygidial
surface is covered by minute tubercles.

Discussion. — I could not find the original specimen (the cephalon) of Phacops recurvus
Linnarsson, 1869 (18695, pl. 1, fig. 1) in the Museum of SGU, neither in any other museum in
Sweden. There are, however, in the collections of the Swedish museums several specimens
of this species from the Red Tretaspis beds of Vistergtland, which without doubt may be
considered as conspecific with Linnarsson’s type specimen. In all of them the S, is shaped
as described above (the latter feature being the chief difference between Liocnemis recurvus
and L. concinnus). Thus, all the Scandinavian specimens of Liocnemis are recorded here as
belonging to Liocnemis recurvus Linnarsson.

The pygidium figured by Oumn (1906, pl. |, fig. 5) as Phacops recurvus differs from the
other representatives of this species from Scandinavia and Poland in having a shorter, parallel-
sided and truncated transversely rhachis. It is probable that this pygidium is not conspecific
with L. recurvus, although it may belong to the genus Liocnemis. For comparison with Liocnemis
concinnus see p. 125.

Liocnemis concinnus n. sp.

(pl. IX, fig. 10; pl. XXII, fig. 3-7; text-fig. 33)

1956. Pterygometopus recurvus (LINNARSSON); Z. KIELAN, On the stratigraphy..., pl. 2, fig. 2, 3 (non tig. 4).

Holotype: Cephalon and fragmentary thorax, figured on pl. IX, fig. 10.
Type horizon and locality: Upper Ordovician, zone of Sraurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: concinnus — fine, is an allusion to the fine ornamentation of the cephalon.

Diagnosis. — Comparatively large individuals, up o 30 mm long. L, relatively large.
triangular, inner branch of S; beginning at dorsal furrow, opposite anterior edge of palpebral
lobe. Very small tubercles covering the whole cephalon, 14-16 tubercles on the basal lobe of
glabella. On anterior part of glabella tubercles very closely spaced.

Material. — One almost complete specimen, 8 more or less fragmentary cephalons,
from the zone of Staurocephalus clavifrons of Brzezinki, Poland.
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Dimensions of 3 specimens (in mm):

Locality

1G Mus. cat. no.

Brzezinki

210173 | 2,10 172 | 2. 11 178

Length of cephalon | 87 72 | 18
Width of cephalon | — 13.5 —

| Length of frontal lobe | 4.9 3.3 4.1
| Width of frontal lobe 7.2 ‘ 6.1 6.6

Description. — Cephalon is semicircular in outline, transversely and longitudinally
moderately convex. The dorsal furrows are deep; running from the occipital furrow they
converge slightly anteriorly, and then diverge strongly. At the level of L, the width of the
dorsal furrows increases greatly, so that the minimum width of the glabella is across this lobe.
The occipital ring is comparatively narrow at the dorsal furrows and it widens (long.) to almost
double its length in the middle part. The occipital furrow is deep at the dorsal furrows (behind
the basal lobes), shallows and swings forward in the middle part. S, is deep, directed transversely,
cutting one-sixth of the glabellar width it divergences into two branches; the first being its
continuation, directed inwards, slightly anteriorly, the second directed posteriorly, towards
the occipital furrow, but not however reaching the latter. The basal lobes cut off in such a way
are rounded and strongly convex. S, shallower than S, is directed laterally, slightly anteriorly,
cutting one-fourth of the glabellar length. S; the shallowest, composed of two parts. The
first runs as a shallow, almost invisibile furrow along the inner border of the dorsal furrow.
At the level of the anterior base of the palpebral lobe it bends inwards and runs as a shallow
furrow, directed transversely, slightly posteriorly, cutting about one-third of the glabellar
length.

The posterior border at the dorsal furrow is much narrower than the occipital ring, it
widens greatly peripherally. The cheeks are large, the greatest part of the cheek being occupied
by the eye, which begins at S; and extends far back to the posterior furrow. The palpebral
lobe is lunar-shaped, delimited by a distinct furrow; the visual lobe is not preserved. The lateral
border is wide being delimited by a shallow furrow. The genal spine is not preserved, it is however
probable that the genal angle is produced into a spine, similar to that in Liocnemis recurvus. The
course of the facial suture is identical with that of L. recurvus.

Hypostome is subquadrate in outline, with the anterior margin strongly curved. There
is no anterior furrow. The anterior wings are large and triangular. The lateral borders are
narrow and convex, parallel to each other, with deep lateral furrows. The posterior border
is flat, wider (long.) in the middle part, narrowing at sides. The posterior furrow is shallow
in the middle part, deepening peripherally. The middle furrow is deep at the lateral furrow,
shallowing interiorly, commencing at a point about half the hypostomal length and running
diagonally inwards and backwards, cutting about one-sixth of the hypostomal width on each side.

Thorax. On the rhachial rings there is a transverse furrow dividing it into a narrow (long.)
articulating half-ring and a more convex, wider posterior part. The thoracic pattern seems to
be identical with that described in L. recurvus.

Pygidium is incompletely known, only in one specimen it is preserved together with the
thorax. It seems to be identical with that of L. recurvus, so that the correct identification of
isolated pygidia can hardly be done.

Ornamentation is composed of small tubercles apparently densely covering the whole
body. On the glabella the tubercles are especially closely set on the frontal lobe, they are more
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scattered on the posterior part of the glabella and on the cheeks. On the basal lobe there ure
14-16 tubercles. The tubercles of the anterior part of the glabella are smaller than those of
the posterior part, this difference not being very marked. On the thorax, especially well preserved
minute granulations have been observed on the articulating half-rings of two specimens.
Otherwise, the whole thoracic and pygidial surface seems to be minutely granulated. On the
internal moulds the ornamentation is usually not preserved — it has been observed from the
latex casts of natural impressions.

Discussion. — Liocnemis concinnus n. sp. is known so far only from the zone of Srauro-
cephalus clavifrons of Poland, where it occurs together with L. recurvus. It is interesting that
the latter species has been yielded also by the
lower beds (zone of Eodindymene pulchra, Brze-
zinki section). The chief difference between the
two species lies in the shape of Lyand S,. L. con-
cinnus n. sp. has a larger (long.) and more
triangular third lateral glabellar lobe than L. re-
curvus. In the course of S, in L. recurvus there
is a very distinct angle between the outer and
inner parts of the furrow, and the inner part
runs transversely. In L. concinnus the inner
part of the furrow is directed almost transver-
sely, with a slight declination backwards, and
the angle between the two parts of the furrow
is more obtuse. In L. concinnus S; begins at the
dorsal furrow, opposite the anterior edge of the

palpebral lobe, whereas in L. recurvus it lies Fig. 33
more posteriorly, almost opposite the middle  Liocnemis concinnus n. sp. — reconstruction of the cepha-
of the palpebral lobe. Further differences are lon and three thoracic segments; approx. X 4.5.

in the type of ornamentation, which in L. con-

cinnus is more delicate being composed of smaller and more uniform sized tubercles. In L. re-
curvus, on the contrary, the tubercles, especially those of the posterior part of the glabella, are
greater and there are smaller granulations among them. There are about 6 tubercles on the basal
lobe in L. recurvus, compared to 14-16 in L. concinnus. Moreover the average size of specimens of
L. concinnus is greater than in L. recurvus, although quite large specimens of L. recurvus do occur.

Family PLIOMERIDAE (Raymonp, 1913)
Subfamily PLACOPARINAE Hupg, 1953
Genus PLACOPARIA Hawie & Corpa, 1847
Subgenus PLACOPARIA (HAWLEIA) Prant. & Swaior, 1957
Placoparia (Hawleia) prantli n. sp.
(pl. XXIII, fig. 4-6; text-fig. 34)

Holotype: Cranidium figured on pl. XXIII, fig. 6.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: prantli — in honour of distinguished Chech palaeontologist Doc. Dr. F, PRANTL.
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Diagnosis. — Length of the frontal glabellar lobe slightly exceeding half that of the
glabella. The lateral glabellar furrows (S, and S,) cutting only one-fourth of the glabellar width.
directed transversely, S; directed postero-laterally. The third lateral glabellar lobe (L,) large
and long, its length being more than one-fourth that of the glabella. Free cheeks and hypostome
unknown. Fixed cheeks, thorax and pygidium as in Placoparia ( Hawleia) grandis. The whole
body surface covered with minute pits.

Material. — Two cranidia, a fragmentary thorax with pygidium, one strongly depressed
pygidium. All the specimens are from the Staurocephalus clavifrons zone, of Brzezinki, Poland.

Dimensions of 2 specimens (in mm):

Locality Brzezinki |
IG Mus. cat. no. 2. 11. 238 2 .1I. 236
Length of cranidium 18.0 13.0
Width of glabella at
the base 11.0 8.5

Length of L, 4.0 2.9

Description. — Cephalon. The dorsal furrows are very wide and moderately deep, diverging
anteriorly. At the level of the second lateral lobe, the width of the dorsal furrows increased to
one and a half width at L, and L,. Two first lateral glabellar furrows S; and S, are directed
almost entirely transversely, but slightly posteriorly,
and they cut one-fourth of the glabellar width.
The third lateral furrow (S;) is directed postero-
medially. The first lateral lobe L, is short (long.),
L, -— longer, the length of the L, being twice that
of L,. The frontal lobe is large and long, its length
being more than a half that of the glabella. The
occipital furrow is wide (long.), but much narrower
than the dorsal furrows. The occipital ring is

Fig. 34 wide (long.) and flat.
Placoparia ( Hawleia) prantli n. sp. — reconstruction The cheeks are {ncompletely 'prese'rved. The
of the cranidium; approx. X 2. posterior furrow, running as a continuation of the

occipital furrow, is slightly wider (long.) than the
latter. The posterior border is almost flat, its width (long.) increasing towards the periphery.
There is a cheek ridge running from the dorsal furrow at the level of third lateral glabellar
lobe, transversely across the anterior part of the cheek. It is slightly convex anteriorly and
delimited by two wide and distinct cheek furrows. Both cheek, ridge and the furrows deli-
miting it, disappear at the border furrow. In the dorsal furrow, at the anterior cheek fur-
row, there 1s round and distinct anterior pit. v
Thorax is incompletely preserved. The dorsal furrows are very wide. The rhachial rings
are convex (long.) with deep furrows between them, in the middle part they are slightly convex
anteriorly. The pleurae are convex, transversely directed, with their ends being rounded.
Pygidium. The rhachis form a triangle strongly tapering posteriorly. It is composed
of 5 convex rings with deep furrows among them. There are 4 convex pleural segments, strongly
widening towards the periphery. The fourth pleura is a triangle fitting tight to the end of the
rhachis.
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Ornamentation. The whole body is densely covered by minute pits.

Discussion. — The different representatives of the genus Placoparia Hawre & Corpa
have in the Lower and Middle Ordovician a wide geographical distribution, being known
from the Llanvirnian and Llandeilo of Bohemia (Sternmerc, 1825; Hawre & Corpa, 1847;
Barranpe, 1852, 1872: Kuioucek, 1919; Boucek, 1926; Novaik, 1884b; PrantL & Swnaipr,
1957), from France (Rouaurt, 1847), Spain (Dercapo, 1892) and Great Britain (Hicks, 1875;
Reep, 1898a, 1898b; Suiriey, 1931; Wuirtarp, 1940, 1958). PrantL and SnaIDR (1957)
recognized within the genus Placoparia two subgenera: Placoparia (Placoparia) Hawre &
Corpa and P. (Hawleia) PrantL & Snaipr, P. grandis Hawie & Corba being the subgenotype
of the latter subgenus. The new species described above shows very great similarities to P. ( Ha-
wleia) grandis, known from the Llandeilo of Bohemia, and is the second species recorded to
this subgenus,

P. (Hawleia) prantli n. sp. is the only species of Placoparia, known so far from the Upper
Ordovician. The similarities between two species in question are very great. The differences
seem to concern only the type of ornamentation. All the specimens of P. (Hawleia) grandis,
I have examined in the National Museum in Prague, are preserved as internal moulds. Never-
theless, an indistinct ornamentation of comparatively large pits is preserved on the cheeks of
one of them (comp. Barranpe, 1872, pl. 8, fig. 43). On the latex casts of the specimens from
the Holy Cross Mountains, I could observe an ornamentation of very small pits, densely
covering the whole cephalon (comp. pl. XXIII, fig. 3). The further differences are in the pro-
portions of the cephalon. The lateral glabellar furrows are longer (tr.) in P. grandis than in the
new species, cutting one-third of the glabellar width (one-fourth in our spec es). The third
lateral glabellar furrow (S;) seems to be more bent in its course in P. grandis, and the third
lateral glabellar lobe and the frontal lobe shorter (long.) than in our species. The width of
the pygidial rhachis seems to be wider in our species than in P. grandis, but this may be caused
by the state of preservation. Otherwise the two species show a very great similarities and one
can probably envisage the evolution of Placoparia ( Hawleia) prantli from its presumable Middle
Ordovician ancestor — Placoparia (Hawleia) grandis.

Family CHEIRURIDAE HawLe & Corpa, 1847
Subfamily CHEIRURINAE Raymonp, 1913

Genus CERAURINELLA COOPER, 1953
Ceraurinella intermedia (KieLan, 1955)

(pl. XXIII, fig. 2, 3)

1906. Cheirurus insignis BEYRICH; E. OLIN, Om de Chasmopskalken..., p. 45, pl. 1, fig. 8.
1955. Ceraurus intermedius n. sp.; Z. KIELAN, A new trilobite..., p. 65, text-fig. 1; pl. 1, fig. 1-8; pl. 2, fig. 1-6.

Description. — Ceraurinella intermedia (Kieran) from Poland has been described (Kieran,
1955) in detail. An examination of the entire collection of trilobites from the zones of Eodindy-
mene pulchra and of Staurocephalus clavifrons of Brzezinki and Wolka has resulted in the
discovery of the hypostome of Ceraurinella intermedia, which has not been described before.

Hypostome is suboval in outline, the middle body being strongly convex and undivided
by a middle furrow, wider in the anterior part, narrowing posteriorly. There are very small
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and indistinct maculae in the posterior part, visible only under large magnification. The anterior
margin is very convex, there is no anterior border in the middle part. On the sides there is
an anterior border widening laterally, and produced into triangular anterior wings, directed
postero-laterally. There is a very deep incision on the lateral margin between the lateral border
and anterior wing. The lateral and posterior borders are comparatively wide and slightly convex,
delimited by fairly deep and wide posterior and lateral furrows. The postero-lateral corners
of the hypostome form angles, without being however produced into spines. The entire hypo-
stomal surface is granulated. The doublure is not preserved.

Discussion. — Prof. H. B. Wairrington has drawn my attention (personal communi-
cation) to the fact, that Ceraurus intermedius shows some similarities to Ceraurinella Cooper
(comp. Cooier, 1953) and ought probably to be placed within this genus. The hypostome
of this species, not known before, described above seems to be also more like that of Ceraurinella
than Ceraurus (comp. hypostomes of Ceraurinella typa Coorer. and Ceraurinella chondra
Whirtington & Evitr, In Warrnington & Ewvitr, 1954, and a hypostome of Ceraurus
pleurexanthemus Green, in Raymonp & Barton, 1913, and Evitr, 1953) and this species
is therefore placed now in the genus Ceraurinella.

It is also worth mentioning that some representatives of Ceraurinella were recently
(Manni, 19585b) recorded from the Middle Ordovician of Estonia.

Genus CERAURUS GREEN, 1832

Ceraurus? sp.

(pl. XXI, fig. 4-7; text-fig. 35)
Material. — 8 cranidia from the Staurocephalus clavifrons zone of Brzezinki, Poland.

Dimensions of 5 specimens (in mm):

| Locality Brzezinki
IG Mus. cat. no 2.1L 356 | 2. 1L 355 ‘ 2. 1L 352 \ 2. 11 354 | 2353
Length of cephalon 1.5 1.7 1. 9 ' 2. 2 6.2
| Width of cephalon 2.1 3.5 4.0 — —_
Length of glabella 1.2 1.5 1.6 1.8 4.3
Greatest width of glabella 0.6 1.0 1.3 1.6 4.4
| Length of genal spine 0.6 — 0.7 | — —

Description. — Cranidium. The dorsal furrows are deep. From the occipital furrow they
run parallel and form an arch in front of the glabella. In the longitudinal section the glabella
is highly convex, the highest point being between the second and the third lateral glabellar
furrow. In the transverse section the glabella forms a semicircle. There are three lateral glabellar
furrows. The first (S,) is the deepest, directed postero-laterally, becoming shallower in front
of the occipital furrow, but not reaching the latter. The first lateral glabellar lobe (L,) forms
a triangle. The second and the third lateral glabellar furrows are shallower, cutting less than
one-fourth of the glabellar width; S,, being directed transversely and slightly posteriorly,
while S, is directed entirely transversely. The occipital ring is slightly convex. The occipital
furrow is moderately deep, deepening at the dorsal furrows.



UPPER ORDOVICIAN TRILOBITES 129

The cheeks are as wide as the glabella. The posterior border is more strongly convex
than the occipital ring. It is narrow (long.) at the dorsal furrow, becoming shallower peripherally.
The posterior furrow is deep at the dorsal furrow and shallower peripherally. The lateral border
(as preserved on the fixed cheek) is flat. The genal angle is produced into a long, postero-laterally
directed genal spine. On the margin of the fixed cheek, in front of the genal spine, in young
torms, there is a second spine much shorter than the genal spine, directed transversely. The
facial suture cuts the lateral margin obliquely in front of the second lateral spine, then runs
in a subparallel manner to the posterior cephalic margin, slightly anteriorly, to reach the small
palpebral lobe, situated on the level of the second lateral glabellar furrow. Then it runs, parallely
to the dorsal furrow, to the ante-
rior cephalic margin. The anterior
branch of the facial suture, between
the eye and the anterior cephalic
margin, curves twice, forming two
small arches, concave exteriorly.
There is a wide (long.), flat ante-
rior border in front of the glabella,
the anterior margin of which forms
a transverse line.

The smallest specimen of Ce-
raurus? sp. has a cephalon .5 mm
long, the greatest 6.2 mm long.
There are few specimens interme- Ceraurus ? sp. — reconstruction of the young cranidium; approx. x 20.
diate between these two forms. The
changes in ontogenetic development, which may be observed on them, concern chiefly the shape
of the cephalon, which becomes comparatively wider, and that of the glabella. The lenght to
width ratio of the glabella of the smallest specimen (1.5mm cephalic length) is 2.0, at the
cephalic length of 1.9 mm it amounts to 1.2, and at the cephalic length of 6.2 mm it amounts
to 0.9 —the glabella becoming slightly wider. The genal spine, comparatively long in small
forms (0.6 mm at 1.5 mm of the cephalic length) remains almost the same length (0.7 mm)
at 1.9 mm of the cephalic length. It is not preserved in larger specimen. The short additional
spine, occurring in front of the genal spine, becomes smaller in the ontogenetic development,
unfortunately the cheek border is not preserved in the larger forms, where it is probably
entirely reduced. _

Ornamentation. The whole cephalic and the posterior part of the cheek’s surface is covered
by different sized, conspicuous tubercles. On the L, there are about 10 tubercles. The very
anterior part of the fixed cheek, in front of the level of the third lateral glabellar furrow, is
smooth. Among the tubercles on the fixed cheeks are small pits. There are similar pits on the
occipital ring and on the posterior border.

Discussion. — The generic attribution of the species here described creates some dif-
ficulties, and it has been recorded as belonging to Ceraurus with some hesitation. It has a more
convex glabella than the other representatives of Ceraurus, and in this it shows some similarity
to Pseudosphaerexochus. The basal glabellar lobes are here triangular, as is characteristic of
Cheirurus, while they are subquadrate in Ceraurus. The width of the glabella is equal to that
of the cheek and in this character the species is intermediate between Ceraurus and Cheirurus.
The coarse granulation is characteristic of Ceraurus, but the type of ornamentation of the
cheeks (pits among the tubercles) is like that of the many representatives of Pseudosphaerexochus

Palaeontologia Polonica No. 11 9

Fig. 35
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(for instance Pseudosphaerexochus wolkae n. sp. described in this paper). It is similar to Pseudo-
sphaerexochus in the shape of the anterior border and the course of the anterior branch of the
facial suture. On account of the shape of the glabella it cannot be identified as Pseudosphaere-
xochus, and therefore I recorded it as Ceraurus? sp. The question may be cleared up only when
the remaining parts of the exoskeleton of this species are found.

Subfamily CYRTOMETOPINAE Orix, 1937
Genus ACTINOPELTIS HAWLE & CORDA, 1847

See discussion on p. 49-51.

Actinopeltis barrandei n. sp.

(text-fig. 8d)

1872. Cheirurus insocialis n. sp.; J. BARRANDE, Systéme Silurien..., Suppl., p. 89, pl. 7, fig. 15-18.

Holotype: Entire specimen figured by BARRANDE (1872, pl. 7, fig. 15-18).
Type horizon and locality: Upper Ordovician, Kraliv Dvar beds, LejSkov, Bohemia.
Derivation of name: barrandei — in memory of great Bohemian palaeontologist JOACHIM BARRANDE.

Diagnosis. — Glabella is very strongly convex (long.) and comparatively narrow. The
fixed cheeks are relatively large (long.). Eyes are very small, situated opposite to S,. The glabellar
surface is minutely granulated, the cheeks pitted. Hypostome is unknown. Pygidium is
of an actinopeltid type with 4 pairs of short, wide, lanceolate-shaped and slightly pointed
spines.

Discussion. — The new species is erected to include Bohemian specimens from the
Kraliv Dvir beds (but not the locality of Kosov), recorded by Barranoe (1872) as Actinopeltis
insocialis. The table S gives a comparison of Actinopeltis insocialis (Barranpe, 1852) and
a new species.

Table 5

Comparison of Actinopeltis barrandei n. sp. and A. insocialis (Barranpg, 1852)

Actinopeltis barrandei n. sp.

Actinopeltis insocialis (BARRANDE, 1852)

‘ [

| _ |
Very small (fong.), situated far forward, Longer, situated further backward, oppo-

|

|

Eyes | opposiie to S,. site to L,. i
Fixed cheeks | Large (long.) Narrow (long.).

Genal angles Pointed, forming very short spine. Rounded.

Situated distinctly from each other, nar- i ;.
- . Adhering to each other, lobate like,
Pygidial spines rower at the base, lanceolate-shaped, broadl ded h 3 |
| with pointed ends, roadly rounded at the ends. |
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Actinopeltis cf. gryphus (Barranpe, 1872)

(pl. XXI1V, fig. 3)
Material. — One pygidium from the Staurocephalus clavifrons zone, Woblka, Poland.

Dimensions (in mm):

Locality Woélka

IG Mus. cat. no. 2. 1I. 357a |
| Length of pygidium without
spines 3.0
I Width of pygidium without
spines 8.2
| Width of rhachis 3.1

Description. — The rhachis is composed of 4 rings, the first of which is convex and
directed transversely, wider (long.) at the dorsal furrows, than in the middle part. The other
rhachial rings are curved forward, the posterior one forming a strong arch. The furrows between
the rings are deeper at the dorsal furrows, than in the middle part. Posterior to the fourth ring
there are two symmetrical pits, forming the posterior boundary for this ring. There are 3 pleural
segments with distinct furrows between them. On the first and second segments there is a faint
interpleural furrow. The pleural segments are produced into wide, arched spines, directed
postero-laterally and curved forward. The fourth pair of spines lies in the continuation of the
fourth rhachial segment. The posterior pair of spines is shorter than the others. In the proximal
part, every spine is slightly thinner, than in the distal part. On the pleurae and spines there
are traces of ornamentation of small tubercles.

Actinopeltis cf. globosa (Barranpe, 1852)
(pl. XX1V, fig. 1-2)

Material. — One cranidium and one pygidium from the Staurocephalus clavifrons zone,
Brzezinki, Poland.

Dimensions of 2 specimens (in mm):

Locality Brzezinki

IG Mus. cat. no.

2.11.331a \ 2. 11 330

Length of cephalon | 2.7 | —
Length of genal spine 1.1 —
Length of pygidium with spines — 8.0
Length of pygidium without spines — 4.6
Width of pygidium without spines — 11.7
Width of rhachis | — 4.1

Description. — Cranidium. The dorsal furrows are deep and wide. They run from the
occipital furrow to the first lateral glabellar furrow subparallel, and then swing outwards
9#
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around the strongly convex glabella. The first lateral glabellar furrow is deep at the dorsal
furrows and shallower before reaching the occipital furrow. It is directed postero-laterally.
cutting off the triangular and convex first lateral lobe. The second and third furrows are preserved
as faint imprints, directed transversely. The occipital ring is narrow (long.) and convex. The
occipital furrow is narrow in the middle part, deeper at the dorsal furrows. In the longitudinal
profile the occipital ring is narrow, the occipital furrow deep and narrow, and the glabella
highly convex, overhanging the anterior margin of the cephalon. The palpebral lobes are
large, being as long as the second glabellar lobe. The facial suture cuts the lateral border, runs
transversely subparallel to the posterior cephalic margin to the eye, then around the palpebral
lobe and then parallel and quite close anteriorly to the dorsal furrow. The posterior border
is narrow, the posterior border furrow being wider than it. The lateral border is wider than the
posterior. The genal angle is produced into a comparatively long, postero-laterally directed
spine. On the surface of the cheek there are large shallow pits. No ornamentation is preserved
on the glabella.

Pygidium. The outline is semicircular. The rhachis is slightly wider than one-third of the
pygidial width. The dorsal furrows are deep. There are 4 distinct rhachial rings, which are
wide at the dorsal furrows and narrower (long.) in the midline. The fourth ring is strongly
arched anteriorly. There are 3 flat pleural segments, widening peripherally. There are 4 pairs
of pygidial spines. The spines are short, wide, lobate-shaped, slightly convex anteriorly. The
first is situated transversely, in the continuation of the first pleura, the other postero-laterally;
the last pair being the shortest, directed posteriorly.

Discussion. — The cranidium and pygidium here described show some similarities with
Actinopeltis globosa from Bohemia, and therefore are described here together. The cranidium
differs from that of A. globosa from Bohemia in having slightly shorter and less conspicuous
genal spines. The pygidium differs from the pygidia of Bohemia in having wider spines.

Actinopeltis sp. a

(pl. XXV, fig. 4; text-fig. 36)

Material. — Two pygidia from the Staurocephalus clavifrons zone, Brzezinki, Poland.

Dimensions of 2 specimens (in mm):

Locality ! Brzezinki
IG Mus. cat. no. 211320 2.11.332b
Length of pygidium with spines 1.3 34
Length of pygidium without spines 0.76 2.0
Width of pygidium with spines 36 6.8
Width of pygidium without spines 1.8 4.4
Width of rhachis 0.8 1.8

! Length of second spine .1 —

Description. — The outline of the pygidium is wider than a semicircle. The rhachial
furrows are deep, the rhachis strongly convex. The rhachial rings are narrow (long.) in the
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middle part, wider at the dorsal furrows. The first ring is directed transversely, the other convex
forward in the middle part, the fourth being very strongly convex. The outer margin of the
pleurae is situated higher than the inner part. There are 3 distinct pleural segments on the
pleurae, with deep furrows between them.
The pleural segments are produced into
long, arched spines. The first spines are
directed postero-laterally, the posterior
ones — posteriorly. The fourth pair of
spines lies in the continuation of the rha-
chis and is shorter than the other spines.
The whole pygidial surface is densely
covered by minute granulation.

Fig. 36

DlSCU?Sl'On. o Th? general pa.ttern Actinopeltis sp. a, pygidium — drawing based on specimen
of the pygidium described above is of from Brzezinki (IG no. 2. Il. 320); approx. X 24.
an Actinopeltis type. It differs from the

representatives of this genus, as for instance 4. gryphus, A. globosa, A. completa, in hav-
ing much longer and thinner spines, the length of which exceeds that of the pygidium.
It belongs evidently to a new species of Actinopeltis, the errection of which, however,
requires more material.

Actinopeltis sp. b

(pl. XXIII, fig. 7)

Material. — 3 pygidia from the Staurocephalus clavifrons zone, Brzezinki and Wolka,
Poland.

Dimensions (in mm):

Locality Wolka

IG Mus. cat. no. L2011 333
Length of pygidium with spines 6.7
Width of pygidium without spines | 8.7

Width of rhachis | 3.3

Description. — The outline of the pygidium is semicircular. The rhachial width is more
than one-third that of the pygidium. There are 4 rhachial rings: the first three directed trans-
versely, the fourth strongly arched anteriorly. There are 3 pleural segments on the pleurae,
with distinct furrows between them. There are 4 pairs of arched, relatively slender, long spines,
the first pair being directed transversely, the other — postero-laterally. The whole pygidial
surface is covered with small granules.

Discussion. — The pygidium here described resembles that of Actinopeltis completa
Barranpe, but differs from the latter in having slightly longer spines. On the other hand, the
pygidial spines are here wider and shorter than those of Actinopeltis sp. a, here described, and
thus the pygidium shows the intermediate characters between Actinopeltis sp. a and Actinopeltis
completa. 1t is important to note that A. completa is the oldest known representative of this
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genus, appearing in the Middle Ordovician. Both pygidia here described, Actinopeltis sp. a
and Actinopeltis sp. b, resemble A. completa in some ways, differing from the Upper Ordovician
Bohemian representatives of this genus in having slender and longer pygidial spines, and
showing in this respect primitive characters.

Genus PSEUDOSPHAEREXOCHUS SCHMIDT, 1881

Pseudosphaerexochus octacanthus (AnceLmv, 1854)

(pl. XXV, fig. 7)

1854. Cyrtometopus octacanthus n. sp. partim; N. P. ANGELIN, Palaeontologia Scandinavica, p. 36 (pygidium
only), pl. 22, fig. 6a (non fig. 6).

Lectotype: Pygidium figured by ANGELIN (1854, pl. 22, fig. 6a), refigured in the present paper — pl. XXV, fig. 7.
Tvpe horizon and locality: Middle Ordovician, Chasmops limestone, Kinnekulle, Vistergdtland, Sweden.

Material. — One pygidium - lectotype.

Description. — The width of the rhachis is greater than one-third of the pygidium. The
rhachis tapers slightly posteriorly. There are three wide (long.) rhachial rings, the third one
delimited posteriorly by two transversely directed pits. Three flat pleurae are scarcely distin-
guishable, the first one being directed transversely, the two others — postero-laterally. There
are 4 pygidial spines, the first three are prolongations of the pleurae, the fourth — a prolongation
of the rhachis. The spines are flat, broad, lanceolate-shaped, narrower at their base than in the
middle part. Each spine is divided by a longitudinal furrow into two parts. The first three
pairs of spines are directed postero-laterally, the last one — posteriorly. The fourth pair is
shorter than the third. No traces of ornamentation are preserved.

Discussion. — Anceuin (1854, p. 36, pl. 22, fig. 6) figured a cranidium and pygidium
from the Chasmops limestone of Kinnekulle, Vistergttland, described by him as Cyrtometopus
octacanthus n. sp. The original specimen of the cranidium figured by AnceLin is so poorly
and incompletely preserved, that it cannot be identified at all. The well preserved pygidium
is refigured in the present paper. Pseudosphaerexochus octacanthus does not occur in Poland,
but there occurs in Poland in higher layers (Staurocephalus clavifrons zone) a related species
Pseudosphaerexochus wolkae n.sp. Therefore, 1 have considered it desirable to redescribe
P. octacanthus in the present paper.

Pseudosphaerexochus wolkae n. sp.

(pl. XXIV, fig. 5; pl. XXV, fig. 1-2; text-fig. 37)

Holotype: Cranidium figured on pl. XXV, fig. 2.
Type horizon and locality: Upper Ordovician, Staurocephalus clavifrons zone, Wélka, Poland.
Derivation of name: wolkae — from the type locality Wolka.

Diagnosis. — Dorsal furrows slightly diverging anteriorly. Basal lobes (L,) very distinctly
marked off. Fixed cheek large, long, genal spine situated a little internally to the genal angles,
on the posterior border. Free cheeks, eyes and hypostome unknown. Pygidium with two distinct
rhachial rings and the third marked by the presence of two transverse pits on its posterior
border. Four pairs of broad, convex spines. The fourth pair shorter than the third. The whole
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exoskeleton surface covered by large and small, sharply pointed tubercles, with small pits
among them on cheeks.

Material. — One cranidium from the Sraurocephalus clavifrons zone of Wolka, one
almost entire specimen very poorly preserved, five pygidia from the same zone of Brzezinki,
Poland.

Dimensions of 3 specimens (in mm):

Locality ‘ Woélka Brzezinki
IG Mus. cat. no. 2. II. 160 2. 1I. 161 : 2.11. 318
| Length of entire individual ’ = ca. 10.3 =
Length of cephalon 5.7 — —
Width of glabella 5.6 — —
Length of pygidium with spines — 1.6 2.5
Width of pygidium with spines i — ; 3.2 =
Width of rhachis | — | 1.2 20

Description. — Cephalon. The dorsal furrows are very deep, slightly diverging anteriorly.
Maximum width of the glabella is across Ls. The glabella is strongly convex (long). and over-
hanging in front. There are three lateral glabellar furrows. S, is very deep and broad, roughly
transverse (directed slightly backwards) at the dorsal furrow, then it curves sharply backwards,
reaching the occipital furrow, as a broad but shallower groove. The basal lobe (L;) is very
distinctly separated, convex, rounded and large, its width being a little less than one-third that
of the glabella. S, and S; are much shallower, shorter (tr.) and transversely directed. The
occipital furrow is very deep and wide at the dorsal furrows; in the middle part it curves slightly
forward and becomes shallower. The occipital ring is strongly convex (long.), comparatively
narrow at the dorsal furrows and a little broader in the middle. The fixed cheeks are very large,
the posterior border is convex (long.) and narrow (long.), the posterior border furrow being very
deep at the dorsal furrows and shallowing slightly peripherally. The genal spine is situated notin
the genal corner itself, but very slightly inwards from it, on the posterior margin. In front of the
genal angle, on the marginal border of the cheek, there is a pustule, evidently the base of a broken
off marginal spine. The facial suture cuts the marginal border just in front of this pustule and
runs antero-medially to the palpebral lobe, situated far forward, opposite to S,. The anterior
branch of the facial suture runs parallely to the dorsal furrow, but distant from it, then curves
and runs antero-medially, along the curve forming two notches (concave outwards) and cuts
the anterior border obliquely. The anterior border is flat, narrow (long.) and concealed under
the glabella. The free cheeks and eyes are unknown.

Thorax is imperfectly known. The width (tr.) of the rhachial rings is equal to that of the
pleurae with the spines. Rhachial rings are convex (long.), gently curving anteriorly at the
dorsal furrows. Pleurae are convex (long.), produced into postero-laterally directed spines.
Each pleura is divided by a very faint, shallow, thread-like interpleural furrow, into a
narrow (long.) anterior part and much broader (long.) convex, posterior.

Pygidium. The width of the rhachis is greater than one-third that of the pygidium. The
rhachis is composed of two distinct, broad (long.) rings, and a third one, distinguished only
by the presence of two small, transversely directed pits on its posterior border. There are three
flat pleurae, corresponding to the three rhachial rings. The furrows between them are very
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shallow, marked off distinctly only at the dorsal furrows. The first pleura is directed transversely,
the two others — postero-laterally. Three pairs of pleurae are produced into three pairs of
pygidial spines. The fourth pair of spines is situated in the prolongation of the rhachis. Spines
are broad and convex, directed postero-laterally in the form of slightly curved arches. The
first pair of spines forms an angle with the corresponding pleurae and is directed postero-
laterally. The two last spines are post-
eriorly directed. The fourth pair is
much shorter than the third.

Ornamentation. The whole cephal-
ic surface is covered by large, sharply
pointed tubercles. There are about 14
tubercles on each basal lobe, and about
10 along the posterior border. In ad-
dition to this ornamentation, there are
smaller tubercles among them on the
whole cephalic surface and very small
pits on the cheeks. There is a row (tr.)
of tubercles on the thoracic rings and
a similar row on the posterior part of
each pleura. There are four large tu-
bercles on the first ring of the pygi-
dium, two on the second and two on
the third, as well as a single row of
several tubercles along each pleura and
spine. In addition to this ornamenta-
tion, a very fine granulation covers the
whole pygidial surface and probably
that of the thorax.

Discussion. — The pygidium of
Pseudosphaerexochus wolkae n. sp. re-
minds that of P. octacanthus ANGELIN,
but differs from the latter in having
more arched and more convex spines.

Fig. 37 The first pleural spine is in P. wolkae
Pseudosphaerexochus wolkae n.sp. — reconstruction (number of directed more transversely than in
thoracic segments and free cheeks unknown); approx. X 7. P. octacanthus. The general pattern of

the rhachial rings and that of the
pleurae is, however, strongly comparable in both species. The cranidium and thorax of
P. octacanthus is not known so far, so the further comparison cannot be done. On the other
hand, the new species shows some similarities with P. granulatus (Anceun). P. wolkae differs
from P. granulatus in having a glabella increasing in width anteriorly, more sharply diffe-
rentiated basal glabellar lobes (L,), coarser granulation and larger (long.) fixed cheeks. In
P. wolkae the fourth pair of pygidial spines is much shorter than the third one (as in P. octa-
canthus), whereas in P. granulatus both pairs here mentioned are of the same length. Pseu-
dosphaerexochus wolkae shows also some similarities to the Middle Ordovician Estonian species
P. orvikui Mannie (cf. Miannie, 195856), from which it differs in having coarser granulation and
the glabella more strongly increasing in width anteriorly.
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Pseudosphaerexochus laticeps (Linnarsson, 1869)

In the collection of Fodindymene pulchra zone of Brzezinki, there is one badly preserved
pygidium, recorded here as belonging to P. laticeps. 1t is too poorly preserved to be figured.
This is only to let know that P. laticeps, a well known and very common species in the
Upper Ordovician of Scandinavia (Vistergdtland and Scania), occurs in Poland as well, in
the zone of Eodindymene pulchra only, being here however very rare.

Pseudosphaerexochus sp. a

(pl. XXV, fig. 6-7)

Material. — 8 pygidia from the zone of Staurocephalus clavifrons, Brzezinki, Poland.

Dimensions of 2 specimens (in mm):

Locality Brzezinki

1G Mus. cal. no. 2001314 2010337

o ' [
Length of pygidium with spines 19 ‘ 2.5
Length of pygidium without spines 22 ‘ 1.5
Width of pygidium with spines 1.6 6.4

Width of rhachis 2.2 1.5

Description. — The outline of the pygidium without spines is slightly narrower than
a semicircle. The width of the rhachis is more than one-third that of the pygicium. The
dorsal furrows are deep, converging posteriorly, so that the rhachis is triangular. There are
on the rhachis four rings, but the fourth one is only slightly marked. The rings are wide
(long.) at the dorsal furrows, narrowing in the midline. The fourth ring forms an arch strongly
convex anteriorly. The furrows between the rhachiz{ rings are deeper at the dorsal furrows,
where they form deep, round pits. The surface of the pleurae towards the periphery is
directed upwards, so that the proximal part is situated much lower than the distal part of
the pleurae. There are three distinct pleural segments on the pleurae and a fourth which
is faintly apparent, with shallow furrows between them. There are four pairs of straight,
conspicuous spines around the pygidium, the first pair being directed postero-laterally, the
next — posteriorly. The ends of all the spines are along one transverse line (with the first pair
ending slightly in front of the others). This gives to the pygidium (with spines) a subtrape-
zoidal shape. The first spine forms a distinct angle with the anterior margin of the pygidium.
There is a longitudinal furrow along every spine. There are traces of an ornamentation,
4 small tubercles on the first rhachial ring and 2 tubercles on the next. Minute granules
can be seen on the doublure of spines.

Discussion. — The pygidium here described differs from the other representatives of
Pseudosphaerexochus Scumipt, 1882, in having 4 rhachial rings, whereas 3 rhachial rings
are characteristic of this genus. But the presence of 4 straight spines and the subtrape-
zoid shape of the pygidium are more reminiscent of the conditions of Pseudosphaerexochus,
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than those of Actinopeltis HawLe & Corra, 1847. Actinopeltis has in fact the pygidium com-
posed of 4 rings and with 4 pairs of pygidial spines. The spines, however, are arched and
thus the pygidium with spines has a sub-semicircular and not subtrapezoid outline, as is
characteristic of our species. Only the discovery of the cephalon will help to decide, to
which of these two genera the pygidium in question belongs.

Pseudosphaerexochus sp. b

(pl. XXV, fig. 6)

Material. — Two cephalons from the Staurocephalus clavifrons zone, Woélka, Poland.

Description. — The dorsal furrows are very deep, diverging anteriorly as they run from
the occipital furrow, so that the greatest width of the cephalon is between the first (S,) and
the second (S,) lateral glabellar furrows. They then converge again and form an arch in front
of the glabella. The occipital ring is incompletely preserved, and the occipital furrow in
the middle part slightly bent forward. In the longitudinal profile the glabella is very strongly
convex, forming an arch, that is three-fourths of the perimeter of a circle. The first lateral
glabellar furrow (S;) is very deep and wide, it runs at first transversely from the dorsal
furrow, then turns posteriorly, disappearing however before reaching the occipital furrow.
The first lateral glabellar lobe (L,), cut off in this way, forms a very distinct oval, di-
rected slightly antero-laterally. The second (S,) and third (S;) lateral furrows are also very
deep, directed postero-laterally, S, cutting a little less than one-third of the glabellar width,
and S; about one-fourth of the.glabellar width. The posterior border is only fragmentarily
preserved. The posterior border furrow is very deep. The lateral border is flat and wide;
the lateral border furrow is very wide and shallow. The genal angles are produced into spi-
nes, imperfectly preserved. In front of the genal spine of the lateral margin there is a small
tubercle, being evidently a trace of an additional spine. There is a wide and flat anterior
border. The facial suture cuts the lateral margin just in front of the presumably additional
spine, runs through the lateral border antero-medially, then subparallel to the posterior cephalic
margin through the cheek; being well away from the dorsal furrow, it turns abruptly around
the long and narrow (tr.) palpebral lobe, runs parallel to the dorsal furrow and cuts the
anterior border obliquely inwards. The eyes are not preserved, they are as long as the third
(Ls) lateral glabellar lobe, situated opposite to it. The free cheeks are small and triangular.
The anterior outline of the cephalon has an irregular shape. the cranidium being produced
further forward than the free cheeks.

Ornamentation. The whole glabellar surface, except the furrows, is covered by small
granules. On the cheeks surface the granules are more scattered and there are small pits
among them.

Discussion. — The cephalon here described resembles somewhat that of the Pseudosphaer-
exochus hemicranium (Kurtorca, 1854), as figured by F. Scammr (1881, pl. 16, fig. 22, 23,
25). The points of resemblance are: the convexity of the glabella, the position of eyes
and the type of ornamentation. The other specimens of this species, figured by F. Scummr
(. c., pl. 10, fig. 1-3) and by Man~ie (19585, pl. 3, fig. 2-5) have the glabella much less
convex, with a coarser ornamentation. The species here described differs from the other re-
presentatives of this genus, occurring in the Upper Ordovician of the Holy Cross Moun-
tains and Sweden, in having a more convex glabella and more minute granulation.
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Pseudosphaerexochus sp. ¢

(pl. XXIII, fig. 1)

Material. — Two cranidia from the Sraurocephalus clavifrons zone, Wdlka, Poland.

Description. — The dorsal furrows are very deep. In the longitudinal as well as
transverse profile the glabella is strongly convex. The occipital ring is convex, the occipital
furrow wide, deeper at the dorsal furrows than in the midline. There are three distinct la-
teral glabellar furrows. The first (S,), the deepest, running in an arch to the occipital fur-
row, but not reaching the latter. The basal lobes defined in such a way are convex and
rounded. S, and S; are shallower, directed transversely, slightly posteriorly, cutting about
one-third of the glabellar width. The posterior border is narrow and strongly convex at
the dorsal furrow, widening (long.) peripherally. The lateral border, as preserved on the
fixed cheek, is flat. There is a narrow postero-laterally directed genal spine and a small tu-
bercle on the lateral margin in front of it, this being a trace of a secondary spine. The eyes
are fairly large, situated opposite to the S,. The facial suture cuts the lateral border obliquely
in front of the additional spine, and runs antero-medially towards the palpebral lobe. The
anterior branch of the facial suture and free cheeks are not preserved.

Ornamentation. The glabella and the occipital ring are covered by minute tubercles.
There are about 80 of them on the basal lobe. On the cheeks the tubercles are more scattered.
and there are pits among them.

Discussion. — The specimen here described differs from the Scandinavian representatives
of Pseudosphaerexochus, as for instance Pseudosphaerexochus granulatus (Awncevin, 1854),
P. tvaerensis TuorsLunp (comp. TuorsLunp, 1940, pl. 10, fig. 3-5) and others, in having
larger posterior part of the free cheeks, the eyes being situated more anteriorly. These features
of our specimen are similar to those of P. pectinifer (Barranpe, 1872), differing however
from the latter species in having more minute ornamentation, smaller pits on the cheeks and
narrower (tr.) cheeks. The ornamentation of the glabella of P. pectinifer is not preserved.
the eyes in the latter species seem to be situated still more forward than in our specimen.

Genus STUBBLEFIELDIA PRANTL & PRIBYL, 1947

Stubblefieldia sp.
(pl. XIII, fig. 5; pl. XX1V, fig. 8)

Material. — Two cranidia from the Staurocephalus clavifrons zone, Brzezinki, Poland;
two cranidia from the Red Tretaspis beds, Vistergotland, Sweden.

Description. — The glabella is strongly convex (long. and tr.), the dorsal furrows are
subparallel, forming a semicircle around the front of the glabella. There are three lateral gla-
bellar furrows. S, is wide and deep, directed postero-medially and then posteriorly, not
however reaching the occipital ring. The first lateral glabellar lobe (L,) is very well defined
and strongly convex. S, and S; are directed postero-medially and nearly transversely, S, is
much longer (tr.) than S;. The latter is situated very far forward in the anterior portion of the
glabella, so that the frontal glabellar lobe is very short (long.). The occipital ring is modera-
tely convex, the occipital furrow is deep, especially at dorsal furrows. The anterior border
is wide (long.), flat, and in the dorsal view of the cephalon hardly visible. The fixed cheeks
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are large (ir.), but the genal spines are not preserved. The posterior border furrow is very
deep at the dorsal furrow, becoming shallower towards the periphery. The border furrow
is very shallow. The facial suture cuts the lateral border roughly transversely, then it bends
sharply and runs parallel to the dorsal furrow to reach the anterior border.

Ornamentation. The whole glabellar surface is covered by minute granules, there are
also small granules and pits on the cheek. The occipital ring and the posterior border are
covered by small pits. This ornamentation is preserved only on the specimen from Poland.
In the specimens from Scandinavia only the pits on the cheeks are preserved.

Discussion. — Stubblefieldia Prante & Prizyr, 1947, is a monotypic genus, erected
to include Cheirurus neglectus Barranoe, 1852, occurring in the Upper Ordovician, Kralav
Dviir beds of Bohemia. No representative of this genus has been previously recorded outside
of Bohemia. An examination of Barranpe’s type specimens of Stubblefieldia neglecta (Bar-
ranpe) has led me to the conclusion that the specimen figured by him (1872, pl. 3, fig. 18)
is not conspecific with the other (1852, pl. 40, fig. 20-21; 1872, pl. 3, fig. 19). The specimen
here mentioned has a very small (long.) first lateral glabellar lobe, whereas it is fairly long
and wide in the other specimens, moreover the anterior branch of the facial suture curves
twice on its course. whereas it forms a straight line, subparallel to the dorsal furrow in Srub-
hlefieldia neglecta. 1t seems to me more probable that this specimen belongs to Actinopeltis
insocialis. occurring in the same beds.

The cranidia from Poland and Véstergétland described above show close similarities
with Stubblefieldia neglecta from Bohemia. As however no pygidium of Stubblefieldia type
has been found so far in Poland or Sweden, even the generic identification of the cranidia
in question cannot be made with certainty. It has been pointed out by Prant. and PrisyL
(1947, p. 33) that: «...in the shape of the cephalon this genus (Stubblefieldia) is rather re-
miniscent of the genera Cyrtometopus and Eccoptochile». The similarities of the cephalons
of Cyrtometopus and Stubblefieldia are very great indeed, and it may be probable that the
cranidia here described by me belong to Cyrtometopus.

AnceLin (1854, p. 35, pl. 22, fig. 5) described Cyrtometopus decacanthus n. sp. The
thorax and pygidium figured by him belong to the genus Diacanthaspis, and the original spe-
cimen of this thorax and pygidium is refigured in the present paper (pl. XV, fig. 1), and made
the lectotype of Diacanthaspis decacantha Anceun. The identification of the specimen of
the cranidium figured by Anceuin was very difficult. There are in the Riksmuseum collections
two cranidia from the Red Tretaspis beds of Vistergétland, identified by Anceuin as Cyr-
tometopus decacanthus. They are described in the present paper as Stubblefieldia sp.

Subfamily HAMMATOCNEMINAE nov.

Diagnosis. -— Facial suture proparian. Glabella divided into preoccipital ring and portion
in front of preoccipital furrow (strongly widening anteriorly). Four lateral glabellar furrows,
S, (preoccipital) crossing the entire width of glabella; S,, S5, Sy — in form of short, wide
(long.) grooves, perpendicular to dorsal furrows. Eyes present, situated anteriorly. Ventral
cephalic sutures and hypostome unknown. Number of thoracic segments unknown. Thor-
acic pleurae divided (long.) into inner portion with two strongly convex nodules, in one line
(tr.) and outer lanceolate portion, produced into spine. Pygidium short, wide, 3-4 rhachial
rings, 3 strongly convex pleurae, with short free ends.

Occurrence. — Upper Ordovician, zone of Staurocephalus clavifrons, Poland.
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Discussion. — This subfamily in monotypic, erected to include Hammatocnemis n. gen.,
represented in the Staurocephalus beds of Holy Cross Mountains by a single species. See also
discussion on p. 48.

Genus HAMMATOCNEMIS nov.

Derivation of name: Hammarocnemis — aupea — Kknot, xvyute = cuish (cf. p. 69), provided with two knots (nodes)
on thoracic pleurae.

Diagnosis and occurrence. — As for subfamily.

Hammatocnemis tetrasulcatus n. sp.

(pl. XXV, fig. 3; pl. XXVI, fig. 2-4; pl. XXVII, fig. 6-8; text-fig. 38, 39)

Holotype: Cephalon figured on pl. XXVI, fig. 2.
Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: tetrasulcatus — provided with four lateral glabellar furrows.

Material. — About 260 specimens — chiefly isolated cranidia, thoraxes and pygidia,
one entire cephalon and one cephalon with few thoracic segments.

Dimensions of 5 specimens (in mm):

Locality | Brzezinki '

IG Mus. cat. no.

2.11.359 | 2.11. 186 ‘ 2. 11,189 | 2.11. 180 2. 11. 195b

1

Length of cephalon ' 1.4 12 a5 6.9

Width of cephalon ‘ 2.3 : 20 ‘ 6.0 | 12.5
Length of glabella ‘ 0.9 ‘ 0.8 ‘ 3.0 i 49 ‘ .
Width of glabella 1.2 i 1.0 i 3.1 \ 6.1 -
Length of spine 0.6 0.8 | 0.2 0.1 : —
" Length of pygidium — — — — | 2.1
Width of pygidium - — | ' 6.0
Length of rhachis - - - — | 1.5
Width of rhachis — — - — 1.9

Description. — Cephalon is semicircular in outline and moderately convex (transversely
and longitudinally). Glabella is moderately convex, and does not overhang the anterior border.
Dorsal furrows are narrow and very deep; they run from the posterior margin to the preocci-
pital ring and slightly converge anteriorly. Anteriorly to the preoccipital furrow, the dorsal
furrow becomes broader and strongly divergent. Occipital ring is narrow (long.) at the dorsal
furrows, increasing in width towards the middle, becoming there twice as broad as at the
sides. The occipital furrow is in the form of deep, round pits at the dorsal furrows, but
it shallows so much that in the midline one cannot distinguish the occipital ring from it.
Preoccipital ring bears round, strongly convex nodes at the dorsal furrows; its middle
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part is much lower than the occipital ring and runs into the preoccipital furrow, so that
it is impossible to distinguish the ring from the furrow. Glabella in front of the preoccipital
furrow is distinctly set off. Its base is very narrow (tr.), narrower than the width (tr.) of
the preoccipital ring. The maximum width of the glabella across the frontal lobe is three
times as wide as the base. There are three anterior pairs-of glabellar furrows (S,, S;, Sy) in
the shape of very short, broad grooves. L,, L;, Ly — are small, rounded lobes. Cheeks are

Fig. 38

Hammatocnemis tetrasulcatus n. sp. — reconstruction, in lateral and dorsal
views (number of thoracic segments unknown); approx. X §.

large and moderately convex. Posterior border is convex, broad at the dorsal furrow, slightly
narrowing distally and (on its posterior margin close to the genal angle) there is a small
pustule, being a remnant of the genal spine in ontogenetic development (see fig. 39). Posterior
border furrow is very broad and deep at the dorsal furrow, becoming shallower peripherally,
where it meets the border furrow. Lateral border is moderately convex and broad. Lateral
border furrow is broad and shallower than the posterior border furrow. Eyes are large, si-
tuated anteriorly, close to the glabella and opposite S,. Palpebral lobe is relatively small,
narrow and steep; its outer border is higher than the inner one. Visual lobe is large, convex
and covers nearly the whole surface of the free cheek. There are about 150 small subhexa-
gonal lenses, Fixed cheek is large and moderately convex. Facial suture runs around the anterior
border of glabella, then postero-medially, close to the dorsal furrow to the eye. It curves
around the eye and runs postero-laterally to the outer margin of the cephalon, which cuts
it in front of the rounded genal angle.
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Thorax. The number of thoracic segments is unknown. Rhachial width (tr.) is only
a little less than that of the pleurae (tr.). Rhachis is convex transversely; dorsal furrows are very
deep and pleurae are strongly convex. Rhachial rings are narrow in the midline, widening at the
dorsal furrows, where they bear convex nodes. Pleurae in half their length are directed transver-
sely, then curve down and are directed postero-laterally. On the inner (directed transversely)
part of the pleurae there are two large nodes in a transverse line and connected with each
other by a saddle-shaped constriction. Outer portion of pleurae extended into broad (long.)
spine. This part of the pleurae is smooth.

Fig. 39

Hammatocnemis tetrasulcarus n. sp. — diagrammatic drawings of three cephalons, showing reduction of the genal spine
in the ontogenetic development. Cephalic length of the specimens: @ 1.2 mm, b 3 mm, ¢ 6.1 mm.

Pygidium is short and wide. Posterior border is wide (tr.), gently concave, the rhachis
ends before reaching it. There are three or four rhachial rings and four pleurae, three first
distinet, directed transversely, slightly backwards, the fourth very indistinct. On the lateral
margin of the pygidium there are four pairs of broad, very short, lobe-like free ends,
which are longer in small specimens, forming there wide spines. On the proximal part of
the pleurae one can recognize the traces of two nodes, similar to those on the thoracic
pleurae.

Ornamentation. The whole body is finely granulated.

Family ENCRINURIDAE ANGELIN, 1854
Subfamily DINDYMENINAE nov.

Diagnosis. — Blind, free cheeks narrow, ventral cephalic sutures incompletely known,
probably of levisellid type. Hypostome unknown. Glabella bulbous, widening anteriorly,
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no lateral glabellar furrows. 10 thoracic segments, with pleural ends produced into spines.
Pygidium elongated with 6-12 rhachial rings and 2-3 pleurae with free ends.

Occurrence. — Llanvirnian (Svata Dobrotivd beds of Bohemia) to Upper Ordovician
(Bohemia, Poland, Bornholm, Sweden, Great Britain).

Discussion (cf. also discussion on p. 52-55). — This subfamily is erected to include two
genera: FEodindymene nov. and Dindymene Hawre & Corpa, 1847. The genus Plasiaspis
Prante & Prisyr, 1948, though showing great similarities to Fodindymene and Dindymene
in the structure of the dorsal exoskeleton, cannot be included into the Dindymeninae on account
of the different type of the ventral cephalic sutures and the presence of the lateral gla-
bellar furrows.

Genus EODINDYMENE nov.

Derivation of name: €00 = dawn, early Dindymene.
Type species: Dindymene pulchra OLIN, 1906.

Diagnosis. — Facial suture cuts the cephalic margin in front of the genal spine, runs
antero-medially through the gena and continues on the rhachial portion of the cephalon, di-
viding it into glabella and the convex precranidial lobe.

Occurrence. — Upper Ordovician, zone of Eodindymene pulchra, Poland and Sweden
(Scania).

Discussion. — The new genus is monotypic, erected to include Dindymene pulchra
Ouwn. The latter species differs so strikingly from the other representatives of the genus Din-

dymene in the course of the facial suture (comp. fig. 9 on p. 53), that it is thought desirable
to separate in into a new genus.

Eodindymene pulchra (Ouv, 1906)
(pl. XXVI, fig. 1-2; pl. XXVIII, fig. 3-4; pl. XXIX, fig. 6; text-fig. 94, and 40)

1906. Dindymene pulchra n. sp.; E. OLIN, Om de Chasmopskalken..., p. 50, pl. I, fig. 21.
1906. Dindymene sp.; E. OLIN, Ibid., p. 52 (pygidium only), pl. 1, fig. 26.
1956. Dindymene pulchra OLIN; Z. KIELAN, On the stratigraphy..., pl. 2, fig. L.

Type horizon and locality: Upper Ordovician, Tretaspis shales of Tommarp, Scania and Sweden.
Lectotype: Cephalon figured by OLIN (1906, pl. 1, fig. 21), refigured in the present paper —pl. XXVII, fig. 1a, 1b.

Diagnosis. — On the anterior part of the glabella and on the precranidial lobe there
are closely spaced, small tubercles; on the posterior part of the glabella — larger scattered
tubercles. The cheeks are pitted and granulated with tubercles, the latter are especially closely
spaced along the facial suture, also there is a row of larger tubercles on the lateral border.
Thoracic pleurae with comparatively short spines. Pygidium with 8-9 rhachial rings and
3 pleurae.

Material. — One nearly complete specimen, 13.5 mm long, one pygidium, some fragments

of cephalons from the lower part of Brzezinki section, recorded here as a zone of
Eodindymene pulchra. Cephalon and pygidium described by Ouin (1906, pl. 1, fig. 21, 26).
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Description. — Cephalon is sub-semicircular in outline, longitudinally and transversely
strongly convex. Dorsal furrows are very deep, strongly diverging anteriorly. The width of
the glabella at the base is about half of the anterior width. The occipital ring is narrow (long.).
convex (long.) and produced laterally a little beyond the base of the glabella. The occipital
furrow is narrow, swinging forward and deeply notched at the dorsal furrows, forming there
round deep pits. In front of them one
can recognize a second pair of pits on
the dorsal furrows. In lateral view the
glabella is highly convex, being most
elevated at about one-third of its length
from the base and steeply sloping down
to the anterior margin, passing without
any interruption into the anterior,
convex part of the fused cheeks, cal-
led here the precranidial lobe. In ante-
rior view the glabella is higher than
the cheeks, which are sharply turned
down. The cheeks are large and con-
vex, the lateral border is flat and
broad, lateral furrow broad and shal-
low. Posterior border is narrow (long.)
at the dorsal furrow, widening peri-
pherally; it is produced into a genal
spine directed outwards, slightly for-
wards and upwards. The facial suture
begins on the margin of the lateral
border, in front of the genal spine,
runs antero-medially through:the gena,
curves inwards a little, then cuts the
dorsal furrow and continues on the
rhachial portion of the cephalon, pa-

rallel to its outer margin. In such AT

a way the facial suture divides the

rhachial portion of the cephalon into ol

glabella and convex precranidial lobe, Fig. 40

The latter is an uninterrupted conti- Eodindymene pulchra (OLIN) — reconstruction; approx. x 9.

nuation of the glabella and is sepa-
rated from it by the suture only. The border furrow does not continue on the rhachial
portion of the cephalon, so that the anterior border is not distinguishable here.

Thorax is imperfectly known. The rhachial rings are convex (tr. and long.), the rhachis
tapering gradually posteriorly. Each ring is divided into a convex posterior part and a much
lower articulating half-ring, on the lateral sides of which, at the dorsal furrows, there occur
deep round pits. Pleurae of the first thoracic segments are directed transversely, their length,
without the spine (tr.) being equal to that of the corresponding rhachial ring. Pleurae of the
posterior thoracic segments are comparatively short and directed postero-laterally. The pleurae
are extended into comparatively short, pointed spines.

Palacontologia Polonica No. 11 10
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Pygidium. The rhachis is long, conical and consists of 8-9 convex rings, separated by
deep furrows, on which at the dorsal furrows there are small, transverse, deep pits. There
are three pleurae, of which the first two are convex and distinct, separated by deep furrows
and corresponding to the two first rings of the rhachis. Third pleural segment is short (long.),
closely pressed against the side of the rhachis and meeting the pleural segment of the other side
behind it. The pleurae have free ends, extended into short spines. The length of the third pair
of spines is less than one-fourth that of the pygidium,.

Ornamentation. There are closely spaced, small tubercles on the anterior part of the
glabella and on the precranidial lobe, and larger, scattered tubercles on the posterior part
of the glabella. A single, large median tubercle (or spine?) is situated at about one-third of
the length of the glabella. The cheeks are pitted and granulated. The small tubercles are close-
ly but irregularly spaced on both sides of the facial suture; there are two rows of somewhat
larger tubercles on the lateral border, and scattered tubercles on the posterior border. The
margin of the lateral border is minutely denticulated. The rhachis, the pleurae of thorax and
pygidium bear small tubercles, spaced as a single row along every rhachial ring and pleura.
On the lower side of thoracic and pygidial spines there is a very fine granulation, preserved
only as impressions.

Discussion. — The pygidium figured by Ouin (1906, pl. 1, fig. 26) as Dindymene sp.
does not show any essential differences with the pygidia of Eodindymene pulchra from the
Holy Cross Mountains and is considered here as conspecific. Ouiv (1906, pl. 1, fig. 21c) has
drawn a facial suture of E. pulchra as cutting the anterior cephalic margin, the free cheeks
not being fused anteriorly. I have examined Ouin’s original specimen at the Palaeontological
Institute in Lund, and this has proved to me that the branch of the «facial suture», cutting
the margin of the cephalon, is an adventitious crack of the exoskeleton (comp. our pl. XXVII,
fig. 1). The course of the facial suture of E. pulchra is shown on the text-fig. 9a (see p. 53),
drawn from Ouin’s specimen. A similar course of the facial suture has been observed on the
specimens from the Holy Cross Mountains (comp. pl. XXVIII, fig. 3-4).

In Poland (Brzezinki section), Eodindymene pulchra occurs only in the lower part of
the section, in the beds overlying the graptolitic shales of the Pleurograptus linearis zone and
underlying the mudstones of the Staurocephalus clavifrons zone. In Scania, E. pulchra has
been found in one locality only (Tommarp), 60-85 cm above the graptolitic shales of the zone
of Pleurograptus linearis. Therefore it is accepted here as an index fossil for the Lower
Ashgillian.

~Genus DINDYMENE HAwWLE & CORDA, 1847

Diagnosis. — Facial suture cuts the cephalic margin in front of the genal spine and
runs subparallel to the outline of the cephalon along the border furrow. Free cheeks are
very narrow, restricted to the lateral border of the cephalon, fused anteriorly.

Occurrence. — As for the subfamily.

Species:

Dindymene fridericiaugusti Hawire & Corpa, 1847 — type species
Dindymene heidingeri Barranpe, 1852
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?Dindymene ornata Linnarsson, 1869
Dindymene cordai NicnoLson & Etneripce, 1878
Dindymene hughesie Revnovps, 1894

Dindymene plasi n. sp.

Dindymene longicaudata n. sp.

Discussion. — Apart from the seven species here mentioned, three species of Dindymene
have been described by Oun~ (1906) and one by Reeo (1931). Dindymene spinulosa Ouin
(1906, pl. 1, fig. 22; comp. our pl. XXVII, fig. 3) is, in my opinion, conspecific with D. ornata
Linvarsson. Dindymene venusta Ouin is conspecific with Raphiophorus gratus (Barranpe),
the apparent granulation on the cheeks and glabella of the specimen figured by Oumv (1906,
pl. 1, fig. 23; comp. also our pl. XXXII, fig. 6) being nothing else but adventitious pyrite
grains. Dindymene cornuta Oum is represented by one, fragmentary specimen, which although
showing some resemblances to D. longicaudata n. sp., is so badly preserved, that it cannot
be identified with any certainty and must be considered as nomen dubium.

Reeo (1931, p. 54, pl. 3, fig. 24) described a new species — Dindymene minuta from
the Balclatchie Group, Balclatchie, Girvan, Ayrshire, based on a single specimen. This spe-
cimen housed in the British Museum, Nat. History (no. In 37529) is a poorly preserved internal
mould, situated on a piece of rock, about 3 mm from a cephalon identified as Agnostus
girvanensis. In my opinion, the «head shield» of D. minuta is a fragment of the central por-
tion of one thoracic segment of a Trinodus, belonging probably to the cephalon preserved
on the same rock specimen. Together with the «head-shield», the small fragment of the second
thoracic segment is preserved on this specimen, not figured however in Reep’s drawing. The
three small tubercles on the «glabella and cheeks» of D. minuta, figured in Reen’s drawing,
are not visible in fact on the specimen. Thus D. minuta Reep must be also considered as
nomen dubium.

In the list of species of Dindymene given above, there is a question mark in front
of the name of Dindymene ornata Linnarsson. D. ornata resembles very much D. heidingeri
Barranpe. The latter species was described by Barranpe (1852, p. 819, pl. 43, fig. 25-26)
from the Upper Ordovician, Kralav Dvir beds, locality of Karlova Hut’ of Bohemia, being
based on a single specimen. No other specimens of this species have been found since from
the Kralv Dvir beds. Unfortunately, the original specimen of D. heidingeri is very poorly
preserved. There are almost no traces of ornamentation on the cephalon, the pygidial rha-
chis being damaged too. The shape of the thorax, the very long thoracic and pygidial spines,
are like those, characteristic of Dindymene ornata Linnarsson. Similarly, the genal spines
are directed postero-laterally as in D. ornata. The pygidial rhachis although not preserved
is very short (long.), the number of segments being probably small, so that it is possible to
presume that it was composed of only six segments, as it is characteristic of Dindymene ornata.
In my opinion, it is almost certain, that D. heidingeri is conspecific with D. ornata, the latter
would be in such a case the junior synonym of D. heidingeri. As however the cephalic orna-
mentation and the structure of the pygidial rhachis of D. heidingeri is imperfectly known.
the question must remain open, until more and better preserved material of D. heidingeri
from the type locality becomes available.

The table 6 gives a comparison of the specific characters of the representatives of Din-
dymene and Eodindymene (cf. also Barranpe, 1852, 1872; Linnarsson, 1869; Revnovps, 1894 ;
Nicvorson & Etueripce. 1878; Reep, 1906; Ouin, 1906).

10*



148 ZOFIA KIELAN

Dindymene fridericiaugusti Hawie & Corpa, 1847

(pl. XXVIII, fig. 1, 2; text-fig. 9b)

1847. Dindymene Friderici Augusti n. sp.; J. HAWLE & A. CORDA, Prodrom einer Monographie..., p. 120, pl. I,
fig. 3.

1847. Dindymene speciosa n. sp.; J. HAWLE & A. COrDA, Ibid., p. 121.
1852, Dindymene Friderici Augusti CORDA; J. BARRANDE, Systéme Silurien..., p. 818, pl. 43, fig. 20-24.
1872. Dindymene Friderici Augusti CORDA; J. BARRANDE, Ibid., Suppl., p. 117, pl. 2, fig. 11-12.

Material. — In the collection from the Holy Cross Mountains this species is rare,
represented only by 3 cephalons.

Discussion. — Dindymene fridericiaugusti from the Kraliv Dvlr beds of Bohemia was
described by Barranpe (1852, 1872) in detail. As it is incompletely preserved in our col-
lection, no thorax or pygidium being found, I do not consider a redescription necessary; thus
I shall indicate only the differences and similarities with the other dindymenid species
occurring in the same beds.

The most similar species to D. fridericiaugusti is D. longicaudata, being characterized
by a similar type of ornamentation of the cephalon (pits and small tubercles on the cheeks
and smaller and greater irregularly arranged tubercles on the glabella) and the genal spine
directed anteriorly. The differences concern the shape of the glabella, which widens more
strongly anteriorly in D. longicaudata than in D. fridericiaugusti, the ornamentation of the
thorax and the structure of the pygidium. The thoracic pleurae in D. fridericiaugusti are
ornamented by a transverse row of large tubercles, whereas there are very many small tuber-
cles in D. longicaudata. The pygidium of D. longicaudata has three pleurae, and the rhachis
is composed of 11 segments, whereas there are two pygidial pleurae and 8-9 rhachial segments
in D. fridericiaugusti. Also the median spine on the glabella in D. longicaudata is stronger
than in D. fridericiaugusti. The differences with the other dindymenid species are even greater
and concern the ornamentation of the cephalon and the thoracic and pygidial structures.

Dindymene ornata Linnarsson, 1869

(pl. XXVI, fig. 6; pl. XXVII, fig. 3-5; pl. XXIX, fig. 5; pl. XXX, fig. 4; text-fig. 41)

1869a. Dindymene ornata n. sp.; J. G. O. LINNARSSON, Diagnoses specierum novarum..., p. 192.

1869b. Dindymene ornata LINNARSSON; J. G. O. LINNARSSON, Om Vistergotlands Cambriska..., p. 64. pl. I,
fig. 15-17.

1899.  Dindymene ornata LINNARSSON; J. P. J. RAVN, Trilobitfaunaen..., p. 52, 57.

1906.  Dindymene spinulosa n. sp.; E. OLIN, Om de Chasmopskalken..., p. 51, pl. 1, fig. 22.

1956.  Dindymene ornata LINNARSSON; Z. KIELAN, On the stratigraphy..., pl. 3, fig. I, 2.

Lectotype: The complete specimen figured by LINNARSSON (18694, pl. 1, fig. 15), refigured in the present paper —
pl. XXVII, fig. Sa, Sb.

Type horizon and locality: Upper Ordovician, Red Tretaspis mudstones of Mosseberg, Bestorp, Vistergotland,
Sweden.

Diagnosis. — Genal spine directed postero-laterally. Ornamentation of the glabella
consisting of small tubercles, in addition to which there is a row of 5 larger tubercles parallel
to cephalic margin, two rows of two tubercles behind it, and one large tubercle in one-third
of the glabellar length. Seven regularly arranged very large tubercles on cheeks. Thoracic and
pygidial pleurae produced into very long spines. Pygidium with 6 rhachial rings and two pleurae.
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Table 6

Comparison of specific characters of the representatives of Eodindymene n. gen. and Dindymene Hawie & Corpa *

Genera Eodindymene n. gen. Dindymene HAWLE & CORDA, 1847
P B kel o (904 o Al B L 1869 D. heidingeri BAR- D. fridericiaugusti _— D. cordai NicHOLSON & | D. hughesie REY-
pecies . pulchra (OLIN, ) . plasi n. sp. . ornata LINNARSSON, RANDE, 1852 HAWLE & CORDA, 1847 D, longicaudata n. sp. ETHERIDGE, 1878 NOLDS, 1894
| f
Running antero-medially | I Pres bl
through gena, and trans- . P.resumably Ll ; ) Presumably running P SER
Running along the inner ning along the in- Running along the Running along the ning along the

Facial suture

Ornamentation of
the cephalon

Genal spine

Pygidium

Thoracic and
pygidial spines

Geological range

Horizontal \
distribution

* The characters common 10 all the species, as for instance medin spine on the glabella

versely across the rhachial
portion of the cephalon,
dividing it into glabella
and precranidial lobe. |

Glabella irregularly orna-
mented, with tubercles
especially closely spaced
on the precranidial lobe.
Checks irregularly orna-
mented, tubercles closely
spaccd along the facial
suture, two rows of larger
tubercles on the lateral
border.

Short, directed antero-
laterally.

8 rhachial rings, 3 pleurae.

Comparatively short,
wide.

Uppcr Ordovician,
zone of Eodindvmene
pulchra.

Poland, Sweden (Scania). |
|

edge of the border.

Imperfectly known. More
dense tubercles on the
anterior part of the gla-
bella. Two rows of two
tubercles in front of the
median spine. Cheeks gra-
nulated with about seven
larger tubercles.

Very stout, long, directed
postero-laterally,

9 rhachial rings, 2 pleurae.

Comparatively short, thin.

Middle Ordovician, Svata
Dobrotiva beds of Bohe-
mia.

Bohemia.

Running along the inncr
edge of the border.

Small tubercles on the
glabella, in addition to
which a row of five larger
tubercles parallel to ce-
phalic margin, and two

rows of two tubercles
behind it. Seven regularly
arranged large tubercles
on cheeks.

Long — one-third of the
glabellar length, directed
postero-laterally.

Rhachis very short (long.),
6 rings, 2 pleurae.

Very long, thin.

Upper Ordovician, zones
of E. pulchra and Stauro-
cephalus clavifrons.

Poland, Bornholm, Swec-
den (Scania and Vister-
gotland).

ner edge of the
border, free cheeks
unknown. |

Unknown.

As in D. ornata.

Rhachis very
short (long.), num-
ber of rhachial
rings  unknown,
2 pleurae.

Identical to
D. ornata.

Upper Ordovi-
cian, Kraluv
Dvir beds of

Bohemia.

Bohemia.

inner edge of the
border.

Glabella ornament-
ed with smaller
and greater tuber-
cles, a great many
large tubercles on
cheeks and small
ones on the border.

Directed antero-
laterally.

8-9 rhachial rings,
2 pleurae.

Comparatively
long, thin.

Upper Ordovician,
zone of Stauroce-
phalus  clavifrons
and  Dalmanitina
nucronata.

Bohemia, Poland.

. pittedd cheehs and so on. ire not taken into consideration in the present comparison.

inner edge of the
border.

Glabella  irregularly
ornamented by diffe-
rent sized tubercles,
great many different

sized tubercles on
cheeks.
Directed  antero-
laterally.

11-12 rhachial
rings, 3 pleurae.

Very short, stout.

Upper Ordovician,
zone of Srauroce-
phalus clavifrons.

Poland, Bornholm,
Sweden  (Scania
and Viistergotland).

along the inner edge
of the border, free
cheeks unknown.

Glabella and cheeks

uniformly granulated.

Unknown.

10-12rings, of which
only the first 7-8 are
distinct, 2 pleurae.

Comparatively short.

Upper Ofdovician
(Whitehouse group

to Drummuck group).

Great Britain (Girvan).

inner edge of the
border, free cheeks
unknown.

Glabella and checks
minutely granulat-
ed, two large tu-
bercles along the
midline of glabelia,
one large tubercic
on each cheek.

Unknown.

9? rhachial rings,
3 pleurae.

Long.

Upper Ordovician
(Bala beds).

Great Britain
(Yorkshire).
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Material. — 212 specimens (15 entire among them) from the zones of FEodindymene
pulchra and Staurocephalus clavifrons of Brzezinki and Wolka in Poland; the original specimens
of Linnarsson (18696) and Ouw (1906).

Dimensions of 4 specimens (in mm):

Locality Brzezinki " Wolka

IG Mus. cat. no. 2. 1. 99 2. 11. 96 2. 11. 101 i 2. 11 102

Length of entire individual 9.1 6.0 — —
Length of cephalon 3.0 2.1 4.0 25
Width of cephalon 5.3 4.0 6.6 5.2
- Width of glabella at the base [.1 0.8 1.2 1.2
! Maximal glabellar width 2.6 1.9 i 3.0 2.2

i Length of pygidium without spines 1.1 ‘ — - -

Description. — Cephalon. The outline is sub-semicircular. The cephalon is strongly
convex longitudinally and transversely. In longitudinal profile the occipital ring is almost flat,
the occipital furrow deep and wide, and the glabella strongly arched. In transverse profile
the glabella is strongly arched and situated higher than the cheeks, which slope down steeply.
The width of the base of the glabella is equal to one-fourth that of the cephalon. The occipital
ring is narrow (long.), the occipital furrow in the middle part is as wide as the ring. On the
sides of the occipital furrow, at the basal furrows, there are round pits; on the dorsal furrows
there is a similar pair of pits in front of them. The dorsal furrows are very deep, running from
the occipital ring they converge slightly, and then run anteriorly, strongly diverging. The
greatest glabellar width, near the anterior cephalic margin is three times as wide as the basal
width. The posterior cephalic margin behind the glabella is slightly arched (convex posteriorly)
forming a straight line along the cheeks.

The posterior border is narrow (long.) and slightly convex, the posterior border furrow
is narrow and deep at the dorsal furrow, becoming shallower at the periphery. The border
is comparatively narrow posteriorly, becoming wider anteriorly, where its width is equal to
that of the posterior border. The border furrow is narrow and shallow. There is a postero-
laterally directed genal spine, the length of which is about one-third that of the glabella. In
front of the genal spine the outline of the cheeks makes a small incision inwards and then it
projects outwards forming a strong arch. The facial suture cuts the cephalic margin in front
of the genal spine, runs antero-medially through the border, and then around the cephalon.
parallel to the border, on the outer side of the border furrow.

Thorax. The width (tr.) of the first thoracic rings is equal to three-fourths that of the
pleura without the spine. The rhachial width diminishes strongly posteriorly. The rhachial
rings are convex anteriorly, wider (long.) at the dorsal furrows than in the middle part. On
the fourth rhachial ring there is a strong spine, not completely preserved however on any ol
the specimens. The pleurae of the first thoracic segments are directed transversely, those of the
following segments slightly postero-laterally. There is a pleural furrow dividing each pleura
into a narrow (long.) and comparatively flat anterior part, and a wider (long.) and more convex
posterior one. Thoracic pleurae are produced into long spines. The spines of the two first
segments are comparatively short, their length being equal to that of the pleura, and directed
almost transversely, being only slightly curved posteriorly. Those of the following segments
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are directed postero-laterally and of the posterior segments entirely backwards. Posteriorly
the spines become longer, so that the length of the spine of the last segment is more than twice
as long as the pleura of that segment.
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Dindymene ornata LINNARSSON — reconstruction, in anterior, lateral and dorsal views; approx. = 10.

Pygidium, The pygidial rhachis forms an inverted triangle. [t is composed of six rings,
with deep furrows between them. The first three rings are directed almost entirely transversely,
the following are slightly arched anteriorly. On the pleurae there are two very convex segments,
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with deep pleural furrow between them. The first segment is connected with the first
rhachial ring and is directed posteriorly, being slightly convex outwards, and becomes wider
posteriorly. The second pleural segment is connected with the second rhachial ring and is
directed posteriorly fitting tightly to the rhachis. It also widens posteriorly. In the posterior
part of the pygidium, behind the rhachis, the parts of the second pleural segment from both
sides meet each other, being divided by only a longitudinal furrow. Both pleural segments
are produced into thin pointed spines, more than twice as long as the rhachis.

Ornamentation. The entire glabellar surface 1s covered by small tubercles, which are
more dense in its anterior part. In addition to this ornamentation, there is a large tubercle
(probably a spine, incompletely preserved) on the posterior part of the glabella, at its highest
point, there are also two rows, each of two tubercles in front of it (in the anterior row the
tubercles are closer to one another than in the posterior), and one row of five tubercles, situated
close to the anterior outline of the glabella and parallel to it. The whole cheek surface is covered
by pits, situated among anastomosing lines, the latter being covered by minute granulations.
In addition to this, there are seven larger tubercles on every cheek, three forming a triangle
in the postero-medial corner of the cheek, the other four being situated subparallel to the
exterior outline of the cheek. On the cephalic margin there are small, pointed spines, perpendi-
cular to the outline. The whole thoracic and pygidial surface is covered by different sized
tubercles, the larger ones forming a row of tubercles along every thoracic ring and the posterior
part of the pleura. The minute tubercles are especially well preserved on the lower side of the
thoracic and pygidial spines, usually as negative impressions.

Discussion. — According to Oun (1906), Dindymene spinulosa Ouin differs from Dindymene
ornata Linnarsson in the shape of the pleural spines of the thorax, in the lack of ornamentation,
characteristic of D. ornata, and in the lack of two pairs of pits on the posterior part of the
glabella, which correspond to glabellar furrows. In my opinion, all these differences are a result
of the state of preservation. The specimen of D. spinulosa figured by Ou~ (/. c., pl. |, fig. 22)
is an internal mould, in which the ornamentation is not preserved. On the natural cast of the
same specimen one can recognize traces of the characteristic ornamentation, two nodes on the
dorsal furrows corresponding to pits and also the trace of a single tubercle on the rhachis of
the fourth thoracic segment. Likewise on the same cast one can recognize 6 rhachial segments
on the pygidium, characteristic of D. ornata. In my opinion, there is no doubt that D. spinulosa
is conspecific with D. ornata, and is treated here as a junior subjective synonym of the latter
species.

Dindymene plasi n. sp.

(pl. XXIX, fig. 1-3: text-fig. 42)

Holorype: The cntire specimen figured on pl. XXIX, fig. 3.
Type horizon and locality: Middle Ordovician, Llanvirnian, Svata Dobrotivia beds of Sarka, Bohemia.
Derivation of name: plasi — in honour of the Bohemian collector Mr. VLADIMIR PLAS from Prague.

Diagnosis. — Long and stout genal spine, directed transversely, slightly posteriorly.
Irregular, different sized tubercles on glabella, more dense on its anterior part, one larger
tubercle (spine ?) in one-third of glabellar length with two tubercles in front of it. Cheeks pitted
and granulated, with about seven larger tubercles. Pygidium with nine rhachial rings and two
pleurae. Thoracic and pygidial spines thin and comparatively short.
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Material. — Six almost entire specimens, up to 14 mm long, from Male Ptilepy and
Sarka, Bohemia, in the collections of Mr. Pras and National Museum in Prague. All the
specimens preserved as internal moulds.

Description. — Cephalon is sub-semicircular in outline, as strongly convex transversely
as longitudinally. The posterior cephalic border forms a transverse line. The dorsal furrows
running from the occipital ring slightly converge at first, and then strongly diverge anteriorly.
The occipital ring is slightly convex (long.), the occipital furrow wide (long.) and shallow.

Fig. 42

Dindymene plasi n. sp. — reconstruction, in lateral and dorsal views; approx. < 7.5.

On both sides of the occipital furrow at the dorsal furrows there are deep transverse pits. In
front of them, on the dorsal furrows there is a similar although smaller pair of pits. The posterior
border is narrow (long.) and convex (long.) at dorsal furrow, widening peripherally. The
posterior border furrow is narrow (long.) and deep. The border is comparatively flat, the
border furrow shallow. The posterior border is produced into a very strong, stout, genal spine,
directed transversely and slightly posteriorly. The length of the genal spine is about two-fifths
that of the glabella. The facial suture cuts the cephalic margin in front of the genal spine, and
runs along the inner edge of the border all around the cephalon.

Thorax. The rhachial rings are slightly convex anteriorly, wider (long.) at the dorsal
furrows than in the inner part. At the dorsal furrows they are slightly bent anteriorly. The
pleural segments are divided by a transverse pleural furrow into a flat anterior part and a more
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convex and wider posterior. They are produced into comparatively short thin spines, directed
transversely and slightly posteriorly on first segments and more posteriorly on the following
segments. _

Pygidium. The rhachis is narrow, composed of nine well defined rings, slightly convex
anteriorly. On the pleurae there are two segments, connected respectively with the first and
second rhachial rings. The pleural segments are strongly convex, divided by deep furrows,
directed in an arch backwards and widening slightly posteriorly. The second pleural segment
is closely pressed against side of the rhachis, but delimited from it by a distinct furrow. It meets
the pleural segment of the other side behind the rhachis. Both pleural segments are produced
into thin and long spines, their ends being along one straight line.

Ornamentation. On account of the bad state of preservation of all the specimens, the
ornamentation is poorly known. In one-third of the glabellar length there is a spine. In front
of it there are two pairs of tubercles similar to those in Dindymene ornata. In addition to this,
the whole glabellar surface is granulated, and the tubercles are more densely spaced in the
anterior part of the glabella. The cheeks are pited and granulated, it seems that there are seven
larger tubercles, similar to those in D. ornata. The border is irregularly ornamented, its margin
being denticulated. The whole thoracic and pygidial surface is irregularly tuberculated, one
row of larger tubercles being recognizable along the posterior part of every rhachial and pleural
segment. On the lower surface of the spines there are small tubercles, preserved as negative
impressions.

Occurrence. — Middle Ordovician (Llanvirnian), Svata Dobrotivd beds of Central
Bohemia, localities of Sarka and Male Pfilepy.

Discussion. — In the collection of the National Museum in Prague there are some spe-
cimens from the Llanvirnian, Svata Dobrotiva beds, locality of Male Pfilepy of Bohemia,
identified by Kroueex as Dindymene heidingeri Barranpe, 1852. D. heidingeri was originally
described by Barranpe (1852, p. 819, pl. 43, fig. 25-26) from the Upper Ordovician, Krallv
Dvir beds, locality of Karlova Hut’ of Bohemia. The Llanvirnian specimens differ from
D. heidingeri Barranpg, as well as from all the other Upper Ordovician representatives of
Dindymene, and represent, in my opinion, a separate new species described in the present paper
as D. plasi n. sp. Dindymene plasi is so far the oldest known representative of the genus
Dindymene, as all the other species of this genus are known only from Upper Ordovician.
Among the Upper Ordovician representatives of Dindymene, D. ornata seems to be most
closely related to D. plasi, in the shape of the genal spine (directed postero-laterally) and probably
also in the pattern of the ornamentation of the cephalon (this latter feature is incompletely
known in D. plasi). Dindymene plasi differs, however, from D. ornata in having much shorter
thoracic and pygidial spines, and a longer pygidial rhachis composed of nine rhachial rings,
whereas there are only 6 rhachial rings in D. ornata.

Dindymene longicaudata n. sp.
(pl. XXV], fig. 5; pl. XXVII, fig. 5; pl. XXIX, fig. 4; pl. XXX, fig. 1-3; text-fig. 43)
Holotype: The entirc specimen, figured on pl. XXX, fig. 2.

Type horizon and locality: Upper Ordovician, zone of Staurocephalus clavifrons. Brzezinki, Poland.
Derivation of name: longicaudata — provided with an elongate pygidium,

Diagnosis. — Comparatively large individuals, up to 4 cm long. Genal spines short,
directed antero-laterally. Glabella irregularly ornamented by different sized tubercles, one
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strong spine in one-third of glabellar length. Many different sized, irregularly arranged tubercles
on cheeks. Thoracic pleurae produced into short spines. Pygidium long, with 11-12 rhachial
rings and 3 pleurae with pointed, but short ends.

Material. — 60 specimens (5 entire among them) from the Staurocephalus clavifrons
zone of Poland, some pygidia from Bornholm. Scania and Vistergotland.

Dimensions of 3 specimens (in mm):

Locality

Brzezinki
IG Mus. cat. no. 211109 | 2. 11. 110 2. 11. 108
Length of entire individual 22.0 ca. 24.0 ca. 18.0
Length of cephalon 6.5 ‘ 7.1
Width of cephalon 11.2 12.9
Width of glabella at the basc 2.5 2.3
Greatest glabellar width 5.1 4.6 —
Length of pygidium with spines 6.7 — 4.5
Length of pygidial rhachis 5.0 4.1 29

Width of pygidium 5.2 S.1 4.5

Description. — Cephalon. The outline is sub-semicircular. The cephalon (glabella as
well as the cheeks) are very strongly convex longitudinally and transversely. The width (tr.)
of the occipital ring is equal to one-fourth of the cephalic base. The occipital ring is convex
(long.), occipital furrow is shallow being as wide (long.) as the occipital ring, but transversely
shorter than it. On the dorsal furrows, at the posterior part of the occipital furrow, there are
round pits. There are similar pits on the dorsal furrows, slightly in front of the occipital furrow.
Between these two pits, on the dorsal furrow, there is formed a small tubercle. The dorsal
furrows are very deep. Running from the occipital ring, they converge slightly at first, and
then diverge strongly anteriorly. The posterior border is strongly convex (long.), the posterior
border furrow is deep at the dorsal furrow, shallowing peripherally. The border is wider than
the posterior border and the border furrow is wide. The distal part of the posterior border
curves anteriorly, forming an arch with the lateral border. In the transverse continuation of
the posterior border at the point where it bends anteriorly, there is a short, pointed genal spine.
directed transversely and slightly anteriorly. The cheeks are large and strongly convex. The
facial suture cuts the lateral border in front of the genal spine and runs along the interior edge
of the border, close to the border furrow, around the cephalon. The free cheeks cut off in such
a way are Very narrow.

Thorax. The rhachial width is more than half that of the pleura together with the spine.
The rhachial rings are convex, slightly arched anteriorly. Deep dorsal furrows converge strongly
posteriorly. Every rhachial ring is divided transversely into a flat and short (long.) anterior
articulating ring and a strongly convex, wider (long.) posterior portion. The latter becomes
still wider (long.) at the dorsal furrows, curving slightly anteriorly at these points. The pleural
segments are divided by the pleural furrow into a short (long.) and flat anterior portion and
a much wider (long.) and more convex posterior. The latter narrows peripherally, being produced
into comparatively short spines. The pleural ends of the first thoracic segments are directed
postero-laterally (almost transversely), those of the following segments — posteriorly.

Pygidium. The pygidial rhachis is very long and triangular, being composed of 11-12 rings.
The first two or three rings are separated by deep furrows, and are recognizable across the
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entire rhachial width. The furrows among the following rings are deep for only one-third ol
their length (tr.), at the dorsal furrows, so that the rings are clearly recognizable only at the
sides being fused almost entirely with one another in the middle part. There are three pleural

Dindymene longicaudata n. sp. — reconstruction, In anterior and
dorsal views; approx. X 5.

segments. The first and second are connected with the first and second rhachial rings respectively,
and directed posteriorly in a strongly convex arch, distinctly delimited by deep furrows. The
third pleural segment is not clearly connected with any of rhachial rings; it is flat and closely
pressed against side of the rhachis, being delimited from the latter by a very shallow, indistinct
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furrow. It meets the pleural segment of the other side behind the rhachis. The pleurae have
free ends, extended into very short, stout spines. The ends of the two last segments lie along
a straight line, the first ends a little in front of them.

Ornamentation. The glabellar surface is irregularly granulated with different sized tubercles.
One can recognize at least three types of tubercles on the glabella — the minute granulation
covering densely the entire glabellar surface, and smaller and greater tubercles, more closely
spaced in the anterior part of the glabella. In one-third of the glabellar length there is a very
strong, stout spine, with a wide base, directed upwards, but not completely preserved, however,
on any of the specimens. The cheeks are pitted and granulated, and as with the glabellar orna-
mentation one can recognize a minute granulation and different sized, larger tubercles, densely
covering the whole cheek surface. There are some scattered tubercles on the occipital ring
and the posterior border. On the lateral border, along the facial suture there are two irregular
rows of small tubercles. Parallel to them, on the cephalic margin there are several rows of
very small denticles, one of which forms a marginal row of spines. On the thorax one can
recognize a row of larger tubercles along every rhachial and pleural segment, and in addition
to this a row or two of minute tubercles, along the anterior and posterior edge of the convex
{(posterior) part of every segment, especially well visible on the pleural ends. The spine on the
fourth thoracic segment seems to be very strong and stout.

Discussion. — Dindymene longicaudata differs from the other representatives of this
genus in having an especially strong, stout spine on the glabella, an irregularly ornamented
cephalon, short, stout thoracic spines and a long pygidium with 11-12 rhachial rings and
3 pleurae. In the pygidial structure Dindymene longicaudata resembles Eodindymene pulchra
(Ouiv), which has also a long rhachis with 8-9 rings and three pleurae. But it differs from the
latter species in the different pattern of the cephalon, the ornamentation and the course of the
facial suture.

Family STAUROCEPHALIDAE (PrantL & PRIBYL, 1947)
Genus STAUROCEPHALUS ANGELIN, 1854

Staurocephalus clavifrons Ancenin, 1854

(pl. XXIV, fig. 9; pl. XXVI, fig. 7-9)

Staurocephalus clavifrons Angelin from the Middle Ashgillian has been recently described
in detail (KieLan. 1957). There is a mistake in that paper, concerning the date of the erection
of the genus Staurocephalus and species S. clavifrons by Ancevin; it is not 1878 as stated,
but 1854.

Now | should like to record the occurrence of this species in the Upper Ashgillian,
Dalmanitina mucronata zone, in the Holy Cross Mountains. 15 specimens of S. clavifrons
were found in this zone at the locality of Zalesie.

The specimens of S. clavifrons from Zalesie are rather badly preserved, usually more
or less depressed, so that the longitudinal profile of the cephalon, so characteristic of the species,
cannot be observed on them. The general cephalic and pygidial pattern, the type of ornamenta-
tion, number of denticles on the cephalic margin and other details — are those characteristic
of S. clavifrons, and T am of an opinion that there is no evidence for considering it a separate
species or even subspecies.
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Genus OEDICYBELE WHITTINGTON, 1938
Oedicybele kingi WuittingTon, 1938

(ph. XXV, fig. 4)

Oedicybele kingi from the Staurocephalus clavifrons zone has been recently described
by KieLan (1957). Here I shall only record its occurrence in the zone of Dalmanitina mucronata
in Zalesie, Poland. Oedicybele kingi from Zalesie is represented by two fragmentary specimens.
One of them is a fragmentary cheek and a part of the glabella. The ornamentation of the cheeks
of O. kingi consists of pits. small tubercles and three larger tubercles among them. In our
specimen from the Dalmanitina mucronata zone, although very badly preserved, traces of a si-
milar ornamentation are visible, so it is almost certain that we are dealing here with the same
species, which survived until the uppermost Ashgillian in this area.

Family HARPIDAE HawLe & Corpa, 1847
- Genus HIBBERTIA JONES & WOODWARD, 1898

Hibbertia sanctacrucensis n. sp.

(pl. XXXV, fig. 4, 6; pl. XXXV, fig. 8; text-fig. 44)

Holotype: Cephalon figured on pl. XXXIV, fig. 6.
Type horizon and localiry: Upper Ordovician, Staurocephalus clavifrons zone, Brzezinki, Poland.
Derivation of name: sanctacrucensis — occurring in the Holy Cross (Sanctus Crux) Mountains.

Diagnosis. — Glabella strongly pointed anteriorly. Alae small, almost entirely fused
with first lateral glabellar lobes. The cheek-roll not extending onto the prolongations. Prolon-
gations directed backwards and very slightly curved inwards.

Material. — Two almost entire cephalons, up to 12 mm long, and some cephalic fragments
from the Staurocephalus clavifrons zone, of Brzezinki, in Poland.

All the specimens are poorly preserved and therefore the detailed measurements cannot
be given.

Description. — The outline of the cephalon is oval. The width of the cephalon is about
twice as great as the axial length. The occipital ring is wide (sag.), narrowing at the sides. In
the anterior part of the ring, just behind the occipital furrow, there is a large occipital node.
The occipital furrow is deep and distinct.

Dorsal furrows are deep and distinct, converging anteriorly. The anterior end of the
glabella is rather pointed. In the posterior part of the glabella, between the occipital furrow
and the first lateral glabellar furrow, the dorsal furrows almost completely disappear so that
the ala is fused with the first lateral glabellar lobe. The lateral glabellar furrow is very deep
and broad, it runs postero-medially, and then turns sharply and runs postero-laterally. It
reaches the occipital furrow at the dorsal furrow. The length of the L, is less than one-third
that of the glabella. The alar furrow begins at the dorsal furrow, at the same point as the first
lateral glabellar furrow; it is deep at the dorsal furrow and runs laterally, slightly postero-
laterally, then bends backwards and reaches the posterior border furrow as a very faint furrow.
The posterior border is convex, being marked off by the presence of the distinct posterior border
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furrow. It is only visible along the posterior margin of the cephalon and does not continue
onto the prolongations.

The eye-tubercles form small elevations and are connected with the glabella by a distinct
eye-ridge. The genal ridge is very faint, being directed postero-laterally. The cheek roll is very
narrow, maintaining a constant width, anteriorly and laterally. The width (long.) of the cheek
roll is equal to one-third that of the brim. The preglabellar field is still narrower (long.) than
the cheek roll. The cheek roll does not continue onto the prolongation, being visible only at
its base. The girder is narrow and is distinguished by the absence of an ornamentation. It reaches

Fig. 44

Hibbertia sanctacrucensis n. sp. — reconstruction of the cephalon;
approx. X 4.

the internal margin of the prolongation at its base. The brim is wide, maintaining a constant
width anteriorly and laterally, and it occupies almost the entire area of the prolongation. The
prolongations are large and wide, diminishing progressively in width posteriorly. The in-
ternal margins of both prolongations are almost parallel to each other, converging only
very slightly.

The whole cheek surface is ornamented by small pits on the preglabellar field, and
on the area of the cheeks around the glabella there are traces of very indistinct anasto-
mosing lines.

Discussion. — The new species here described differs from the British representatives
of Hibbertia, such as H. flanaganni (PortLoCk), H. balclatchiensis (WuittingTon) and H. trippi
(WrirringTon) (cf. WmtningTon, 19506) by smaller alae, by the almost entire fusion of

the alae with the first lateral glabellar lobes, and by the more pointed anterior outline of
the glabella.
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In the Upper Ordovician of Bohemia harpids are unknown (Pranr. & Prisyr, 1954).
They have not been described so far from the Tretaspis and Staurocephalus beds of Bornholm,
Scania and Vistergotland.

In the collection of Uppsala Museum there is one specimen (no. Ar. 2020) from the
Red Tretaspis mudstones of Vistergotland, described here as Hibbertia sp. This specimen
shows close similarities to Hibbertia sanctacrucensis from Poland (cf. below).

Hibbertia sp.
(pl. XXXII, fig. 7)

In the collection of Uppsala Museum there is one almost completely preserved cephalon
from the Red Tretaspis mudstones of Vistergttland, which shows very close similarities with
Hibbertia sanctacrucensis here described. It differs from the Polish specimens in having a com-
paratively narrower glabella, the alae not so completely fused with the first lateral glabellar
lobes, and the ends of the prolongations more strongly bent inwards. Otherwise, it seems to
be very similar to the Polish species.

On account of the rather poor state of preservation of the Polish, as well as the Swedish
specimens in question, and also on account of the small number of specimens available, it is
very difficult to judge to what extent these differences are due to the state of preservation.
Nevertheless, they do not appear to be conspecific. They may form a different subspecies of
the same species (geographical races) or even different species. The solution of this question
requires more and better preserved material from both Poland and Sweden.

Family SHUMARDIIDAE Lakg, 1907
Genus SHUMARDIA BILLINGS, 1861

Shumardia polonica n. sp.

(pl. XXXH, fig. §5; text-fig. 45)

Holotype: Cephalon figured on pl. XXXII, fig. 5.
Type horizon and locality: Upper Ordovician, Staurocephalus clavifrons zone, Brzezinki, Poland.
Derivation of name: polonica — occurring in Poland.

Material. — Two cephalons from Sraurocephalus clavifrons zone of Brzezinki, Poland.

Dimensions of the holotype (in mm):

Locality Brzezinki ‘

IG Mus. cat. no. 2. 11 321 A
Length of cephalon 1.6
Width of cephalon 3.0
Length of glabella 1.3

© Width of glabella 1.2
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Description. — The outline of the cephalon is sub-semicircular, a little narrower than
a semicircle. The genal angles are nearly rectangular. but not pointed. The cephalon is as
moderately convex transversely as longitudinally.

Dorsal furrows are deep, parallel from the occipital ring to first lateral glabellar furrow,
then slightly convex outwards, forming a regular semicircle around the anterior part of the
glabella. The occipital ring is gently convex, directed transversely, the occipital furrow is
distinct. There is one lateral glabellar furrow (S,) at one-third of the length of glabella from
the occipital furrow. Leaving the dorsal furrows it runs at first transversely, for a very short
distance, and then divides into two branches. The posterior branch is shallower than the anterior
one and runs postero-medially to the occipital furrow. The width of the first lateral glabellar
lobe cut off in such a way is less than one-fourth of the glabella. The posterior branch runs
in an arch antero-medially and then
anteriorly.

The length (long.) of the preglabellar
field is equal to that of the occipital ring.

The posterior border furrow is deep
at the dorsal furrows and runs parallel to
the posterior border. It becomes shallower
peripherally and disappears before reach-
ing the lateral border.

No traces of ornamentation or occi-
pital node are preserved.

Discussion. — Several representatives

Fig. 45 of the genus Shumardia are known from
Shumardia polonica n. sp.— reconstruction of the cranidium; the Lower Ordovician beds of Great Bri-
approx. X 20. tain, Sweden, France, Canada and China

(Lake, 1907; Moserc 1890; Moserc & Sk-
GERBERG, 1906; StussLeriELD, 1926; Troepsson, 1937). The latest known species was Shumardia
scotica Reep, 1903, from the Caradocian beds (Whitehouse Group) of the Girvan district,
Ayrshire. The specimen of Shumardia here described, belonging certainly to a new species, Is
the last representative of Shumardia in Ordovician times.

In the general shape of the glabella and cephalon our specimen is reminiscent of Shumardia
dicksoni (Mogsera), from the Lower Ordovician (Shumardia zone) of Scania. In S. dicksoni,
however, there are two pairs of lateral glabellar furrows, S; being directed postero-medially
and S, antero-medially. In our specimen the base of both furrows seems to be so close, that
they form a single furrow with two branches (anterior and posterior).

The new specimen differs from Shumardia scotica in that, that the basal glabellar lobes
(L,) are larger. In S. scotica figured by Reep (1903, pl. 4, fig. 12) the lateral furrow is situated
far forward and the first lateral furrow is not visible on the figure.

The specimens examined in British Museum have shown that in S. scotica there exists
two furrows running as in our specimen, but the first furrow cutting off a slightly smaller first
lateral lobe than in our specimen.

The anterior border of the glabella in our specimen is more rounded than in §. scotica.

The posterior portion of the glabella (across L,) is wider in our specimen than in S. scotica,
where there is a rather remarkable difference between the posterior (across L,) and anterior
(across L,) parts of the glabella.
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Family DIONIDIDAE GuricH, 1907, emend. Raymonp, 1920
Genus DIONIDE BARRANDE, 1847

Dionide subrotundata n. sp.
(pl. XXXI, fig. 4; pl. XXXII, fig. 1-3; pl. XXXIII, fig. 7; pl. XXXV, fig. 5; text-fig. 46)

Holotype: The entire individual, figured on pl. XXXII, fig. I.
Type horizon and locality: Upper Ordovician, Tretaspis beds, Bornholm, Vasagaard.
Derivation of name. subrotundata — the outline of the whole body sub-semicircular.

Diagnosis. — Small individuals, the general shape of the body nearly circular in outline.
Glabella strongly convex with two pustules on median line in tandem. Cheek convex, no dif-
ferentiated caeca genales, uniform ornamentation on the whole cheek surface consisting of
pits in rectangles of raised lines. Genal spines large at their base, upper lamella strongly prolon-
gated into genal spine. Pygidium very short, broad. Rhachis of 11 rings, 8-9 flat pleurae, the
last pleurae gently concave anteriorly.

Material. — One nearly complete natural impression and one cephalon from Bornholm,
Tretaspis beds; one cephalon and pygidium from Scania, Fagelsongsomradet, Tretaspis beds;
some nearly complete individuals from Brzezinki, Poland, zone of Staurocephalus clavifrons.

Dimensions of 3 specimens (in mm):

Locality ‘ Bornholm, Vasagaard w Sweden, Scania ~ Poland, Brzezinki
Mus. cat. no. CM no. 1871, 1251 LM L. O. no. 3876 K I1G no. 2. 11, 127

Length of entire individual ca, 10.0 — ca. 10.5
Length of cephalon . ca. 3.0 3 4.7
Width of cephalon 8.6 9.0
Width of glabella 3.2 — 3.0
Length of pygidium 2.0 2.5 -

Width of pygidium ‘ 6.2 7.0 6.5

Description. — The outline of the whole animal is subovate, nearly round.

Cephalon. The outline is sub-semicircular. Dorsal furrows are very deep, from the occipital
furrow they run antero-laterally and then subparallel, rounding off anteriorly in a gentle curve,
There are two short basal furrows, running straight forwards from the occipital furrow and
cutting off the lateral lobes, which are narrower than the median part. Glabella is strongly
convex both transversely and longitudinally. There are two pustules in tandem on the median
line of the glabella, near its centre; the posterior pustule is a little larger than the anterior one.
Occipital ring is very narrow (sag.) and short (tr.), its width (tr.) being much narrower than
that of the glabella.

Cheeks are large, strongly convex, steeply sloping and fused in front of the glabella.
Posterior border begins behind the basal glabellar lobes, runs transversely for half the width
of the cheek, and then bends backwards and runs along the genal spine, on which it disappears.
The base of the genal spine is very broad (tr.), as wide as half the cheek width. The whole cheek
surface is covered by raised, anastomosing lines, with pits in rectangles among them. There
is no difference between the ornamentation of the internal part of the cheek and the upper

Palacontojogia Polonica No, 11 i1
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lamella. Along the cephalic margin, on the upper lamella, there is a single row of pits, which
are a little larger, than the other pits on the cheek surface. Externally to this row of pits there
runs a suture, cutting off a raised girder. Fringe is produced into the genal spine, as far as the
level of the fourth thoracic scgment. At this point the spine becomes narrower, The spine is very
long. produced beyond the pygidial end. In most specimens only the lower lamella is preserved.

Fig. 46

Dionide subrotundara n. sp. — reconstruction, in anterior, lateral and dorsal views: approx. - 9.

Thorax is composed of six segments. The width (tr.) of the first thoracic rings is greater
than that of the occipital ring, but narrower than that of the glabella. The dorsal furrows are
very distinct, converging posteriorly. On the lateral part of every thoracic ring, at the dorsal
furrow there is a small triangular surface, distinctly cut off from the rest of the ring.

Pleurae are broad (long.) and flat. Each pleura is divided (tr.) by a very distinct pleural
furrow, which begins at the dorsal furrow in the anterior part of the pleura and then runs
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postero-laterally, and later on laterally, dividing the pleura into a narrower (long.) anterior
part and broader posterior. The ends of the thoracic segments are not preserved.

Pygidium is short and wide. The rhachis is very narrow, slightly convex, dorsal
furrows distinct. There are || pygidial rings. The furrows among the rhachial rings are
a little convex anteriorly in the middle part, and are then directed again slightly anteriorly
at the dorsal furrows. There are 8-9 pygidial ribs, with very deep, distinct pleural furrows among
them and with very faint, thread-like interpleural furrows on every rib. The interpleural furrow
divides every rib into a wider (long.) anterior part and a narrower posterior. The first ribs are
directed almost transversely, slightly posteriorly; the last ribs are directed postero-laterally,
slightly convex posteriorly. The first half-segment is long (tr.) and convex.

Discussion. — Djonide speciosa (HawLe & Corpa, 1847) has been recorded by Barranpe
(1852, 1872) as a synonym of Dionide formosa Barranoe, 1846. Ravmono (1925, p. 23),
Kosavasni (1940, p. 205) and Wuirtington (1952, p. 5, 7) have recognized D. speciosa
as an independent species, occurring in the Upper Ordovician, Kraliv Dvlr beds of Bohemia.

The new species described above shows some similarities with D. speciosa, but differs
from the latter species in the absence of the developed caeca genales on the cheeks, the genal
spines having a wider (tr.) base, and the upper lamella being further produced onto genal spines.
The most striking differences between these two species are in the pygidial structure; there
are 11 rhachial rings and 8-9 pleurae in our species, whereas 10-15 rhachial rings and 10-12
pleurae in D. speciosa. Moreover, the last pleural segments of our species are directed trans-
versely, but slightly concave anteriorly, whereas they are straight in D. speciosa.

From Dionide decoratan. sp., occurring in the same beds in Poland, Dionide subrotundata
differs in having larger genal spines, uniform ornamentation of the cheeks and shorter (long.)
pygidium,

Dionide decorata n. sp.
(pl. XXXI, fig. 1-3; text-fig. 47)

Holorype: Cephalon figured on pl. XXXI, fig. 2.
Type horizon and localiry: Upper Ordovician, zone of Staurocephalus clavifrons, Brzezinki, Poland.
Derivation of name: decorata — with beautiful ornamentation of the cephalon.

Diagnosis. — Glabella with two pustules on median line in tandem. One slightly visible
caecum genalis on the inner part of cheek. Large pits in rectangles of comparatively broad,
raised lines on inner part of cheek, much smaller pits in rectangles of finer raised lines on
upper lamella. Base of genal spine very narrow (tr.), fringe not produced into genal spine.
Posterior border transversely directed and not ornamented. Pygidium with 18 rhachial rings
and 16 pleural ribs.

Material. — Some cephalons, up to 11 mm long, and some pygidia with several thoracic
segments preserved, from Staurocephalus clavifrons zone, Brzezinki, Poland.

On account of the fragmentary preservation of all the specimens, the measurements
cannot be given.

Description. — Cephalon. The outline is wider than a semicircle. The dorsal furrows
run from the occipital ring strongly diverging and then subparallel, rounding off anteriorly
in a gentle curve. Glabella is gently convex transversely, more strongly longitudinally. The
short basal glabellar furrows cut off the basal lobes half as wide as the median one. There
are two tubercles in tandem along the median line of the glabella, the anterior one a little

I
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behind the middle of glabella. The posterior tubercle is a little larger than the anterior one.
The occipital ring is very narrow (long.) and short (tr.). Cheeks are wide (tr.) moderately
convex, fused in front of the glabella. Posterior border is wide (long.), almost flat, being di-
rected transversely. Posterior border furrow is deep at the dorsal furrows, becoming very
shallow peripherally. Cheek is produced into a long spine (not completely preserved), with
a very narrow base. The fringe is not produced into a spine. The interior part of the cheek

Fig. 47

Dionide decorata n. sp. — reconstruction; approx. X 3.

differs strongly from the upper lamella, being more convex. On the interior part of the cheek
there are large pits in rectangles of comparatively broad, raised lines, whereas on the upper
lamella the raised lines are much narrower, and the pits are several times smaller. The boun-
dary between the interior and exterior part of the cheek is marked on the posterior border
in half of its length (tr.). There is one slightly visible caecum genalis, running postero-laterally
through the interior part of the cheek. Along the cephalic margin on the upper lamella there
is a row of larger pits, smaller however than on the interior part. Outside of this row of pits
there runs a suture, cutting off the raised girder.

Thorax is not completely preserved in any of the specimens. Dorsal furrows are very
deep, slightly converging posteriorly. Thoracic pleurae are flat, long (tr.), divided by very
distinct pleural furrows, which begin at the dorsal furrows in the anterior corners of pleurae,
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run postero-laterally and then transversely, dividing the pleurae into anterior and posterior
portions, both of the same width (long.) in the peripheral part. Thoracic pleurae are slightly
bent down at their ends and bluntly rounded off.

Pygidium is wider than a semicircle. The rhachis is very narrow, strongly converging
posteriorly and composed of 18 rings. There are 16 wide (tr.) ribs on the pleurae. The first
half-rib runs along the whole anterior pygidial margin. All the ribs are divided by very faint
(more distinct at dorsal furrows) interpleural furrows. This begins at the dorsal furrows on
the posterior part of the rib, then runs along the rib, dividing it into anterior and posterior
parts. The anterior part of the rib decreases in width (tr.) peripherally, the posterior one
increases. The first ribs are directed transversely; the later, which are slightly convex anteriorly,
are directed more posteriorly.

There are no traces of ornamentation on the thoracic and pygidial surface.

Discussion. — The new species described here is known only from Central Poland.
In Scandinavia there occurs a closely related species — Dionide euglvpta (Ancruin). It was
impossible to identify the original of Anceun’s Polytomurus euglyptus in the Riksmuseum
collections (Stockholm). But there is quite a number of specimens of Dionide from AnceLin’s
type locality, from the Red Tretaspis mudstones of Vistergdtland. The examination of these
specimens, as well as of the specimens of D. euglypta from Jimtland, described by Askiunp
(1936), has shown the following differences between these two, otherwise closely related
species.

In Dionide euglypta the whole cheek surface is covered by an uniform ornamentation
of small pits in rectangles of raised lines. In Dionide decorata n. sp. there are large pits on
the nner parts of cheek, and much smaller ones on the upper lamella. In D. euglypta there
are small tubercles on the posterior border of the cephalon, whereas in D. decorata the post-
erior border is smooth. Moreover, the pygidium of D. euglypta is longer and composed of a
greater number of segments (up to 22 rhachial rings and 18 pleural ribs).

Family RAPHIOPHORIDAE ANGELIN, 1854
Genus RAPHIOPHORUS ANGELIN, (854

Raphiophorus tenellus (Barranpe, 1872)

(pl. XXXV, fig. 6)

1872. Ampyx tenellus n. sp.; J. BARRANDE, Systéme Silurien.... Suppl., p. 50, pl. 2, fig. 28-30.
1906. Ampyx tenellus BARRANDE: E. OLIN; Om de Chasmopskalken..., p. 71, pl. 4, fig. 11-12.

Material. — 9 cranidia, one almost entire specimen, one pygidium from the zone of
Staurocephalus clavifrons, Brzezinki and Wolka, Poland.

The representatives of Raphiophorus tenellus in our collection are small (the cephalic
length not exceeding 6 mm). As they are usually poorly preserved, more detailed measurements
cannot be given.

Description. — Cephalon. The cranidium is slightly longer than half its width. The gla-
bella is oval, strongly convex longitudinally and transversely, extending for half its length
beyond the cheek margin. The glabella is produced into a short, round spine directed anter-
iorly. The occipital ring is narrow (long.) and moderately convex. The occipital furrow is
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wide (long.) with two deep pits at the dorsal furrows. The fixed cheeks are triangular. The
posterior border is narrow (long.), the posterior border furrow is distinct, with a small, round
pit at its distal end near the facial suture. The facial suture cuts the posterior border and
runs obliquely antero-medially. The free cheeks are narrow. The genal spine is not preserved
on the Polish specimens. As figured by Barranoe (1872, pl. 2, fig. 28-30), it is very long, its
length exceeding more than twice the entire body length. It is directed at first in an arch po-
stero-laterally and then posteriorly. and in its posterior part — postero-medially. All the Bo-
hemian specimens of Raphiophorus tenellus are preserved as internal moulds, and no traces
of an ornamentation have been recognized (comp. Barranoe, 1872, p. 50). On the latex casts
of some of the Polish specimens one can see that the glabellar surface is minutely granulat-
ed. The surface of the cheeks seems to be smooth.

Thorax. There are five thoracic segments, the first segment being longer than the others.
The rhachial rings are slightly bent anteriorly at the dorsal furrows. The pleurae are flat,
with a pleural furrow dividing each pleura into the anterior and the posterior part.

Pygidium is wide and short. The rhachis occupies less than one-fourth of the pygidial
width. There are 3 rhachial rings, slightly convex anteriorly. On the pleurae there are two
thread-like furrows, directed postero-laterally, separating off three pleural segments which
widen considerably towards the periphery. There is a wide, flat border, directed slightly obli-
quely downwards.

Discussion. — | have not noticed any difference between the Bohemian, Polish and Scan-
ian representatives of this species and 1 treat all of them as conspecific

Raphiophorus gratus (Barranpe, 1872)

(pl. XXX, fig. 6: pl. XXXII, fig. 4. 5: pl. XXXVI, fig. 7: text-hig. 48)

1872, Ampyx gratus n.sp.. J. BARRANDE, Systémc Silurien.... Suppl., p. 48, pl. 2, fig. 26-27.
1899. Ampyx gratus BARRANDE; J. P. J. Ravn, Trilobitfaunaen.... p. 54.

1906. Ampyx gratus BARRANDE; E. OLIN, Om dc¢ Chasmopskalken..., p. 69. pl. 4, fig. 4.
1906. Ampyx globifrons n. sp.. E. OLIN. [hid., p. 71, pl. 4. fig. 13.

Material. — One nearly entire specimen, several cranidia from the zones of Eodindymene
pulchra and Staurocephalus clavifrons, Brzezinki and Wolka, Poland.

Description. — The specimens recorded here as Raphiophorus gratus are fairly small
individuals, the length of the cranidium being from 3 to 7 mm. As all specimens are more or
less strongly compressed, more detailed measurements cannot be given.

Free cheeks are not preserved. The outline of the cranidium is narrower than a semi-
circle. Glabella is strongly convex (tr. and long.), not protruding over the anterior cephalic
margin, or very slightly only. The dorsal furrows are very deep. Posteriorly the glabella nar-
rows strongly. No lateral glabellar furrows are preserved. The occipital ring is narrow (long.),
situated much lower than the glabella. The occipital furrow is deep, with pits at the dorsal
furrows. The cheeks are large and slightly convex. The posterior border is narrow (long.),
slightly convex and directed transversely. The posterior border furrow is very narrow and
shallow at the dorsal furrow, becoming deeper peripherally, with a deep, round pit at the
facial suture. The facial suture cuts the posterior border and runs anteriorly and slightly me-
dially, curving in a gentle arch to form an anterior, transversely directed margin of the cra-
nidium, to the glabella.
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There are 5 thoracic segments. Pleurae are very flat, divided by an oblique pleural fur-
row, and not produced into spines. The pygidium is small, short (long.) with 2-3 rhachial
rings and 3 pleurae, directed postero-laterally, widening peripherally and delimited from each
other by a faint thread-like furrow.

Ornamentation. The whole glabellar surface is minutely granulated. The surface of the
cheeks is smooth. On the thorax and pleurae no traces of an ornamentation are preserved.

Fig. 48

Raphiophorus gratus (BARRANDE) — reconsiruction (frec cheeks not
preserved); approx. - 6.

Discussion. — Ouin (1906) described Ampryyx gratus Barranpe, as well as A. globifrons
n. sp. from the Tretaspis beds of Scania. The cranidium identified by Oun as A. globifrons
is especially well preserved in limestone and has suffered no distortion at all. The specimens
identified by him as A. gratus are, however, preserved in mudstone as slightly depressed internal
moulds. The difference between Raphiophorus gratus and R. globifrons is in the shape of the
glabella and cheeks. The glabella of R. globifrons is much more strongly convex and rounded
than in R. gratus, where it is oval and not so strongly convex. Moreover the cheeks in R. glo-
bifrons are also very strongly convex (long.), whereas they seem to be almost flat in R. gratus.
An examination of raphiophorid material from Poland, Bornholm and Scania has proved
to me, that the differences between R. gratus and R. globifrons are due simply to the state of
preservation of the specimens concerned. There are all intermediate stages between oval-like
and rounded glabella, the ornamentation being identical in all types. Therefore R. globifrons
is recorded here as a junior subjective synonym of R. gratus.
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Raphiophorus acus (Troepssoxn, 1918)

(pl. XXXII, fig. 4; pl. XXXV, tig. 7)
I918. Ampyx acus n.sp.; G. T. TROEDSSON, Om Skanes Brachiopodskiffer, p. 98, pl. 2, fig. 24.

Material. — 4 more or less fragmentary specimens from the Staurocephalus clavifrons
zone of Brzezinki; 2 specimens (1 pygidium and | cranidium) from the Dalmanitina mucronata
zone of Stawy, Poland.

Dimensions of 3 specimens (in mm):

Locality Brzezinki
IG Mus. catl. no. 20101 334a 2,11 312 . 2. 1L 360
Length of cephalon without spine 29 : 3.8 —
Width of cephalon 4.3 5.6 —
Length of pygidium , - 1.1 1.5
Width of pygidium - 4.8 5.2
Width of pygidial rhachis - 0.9 1.0
Length of genal spine more than — —

9.0

Description. — The outline of the entire body, excluding the protruding part of the
glabella, is subcircular. The glabella extends beyond the outline of the cheeks for one-third
of its length. The greatest width of the glabella is across the anterior margin of the cheeks.
The anterior part of the glabella, protruding beyond the cheek margin, is semicircular, pro-
duced in front into a frontal spine, circular in section. The frontal spine is crushed in all the
specimens. The glabella narrows sharply posteriorly, the dorsal furrows being wider at the
posterior part. The occipital ring is flat and narrow (long.), the occipital furrow is very wide.
The glabella is strongly convex, the cheeks moderately convex. The exterior outline of the
cheeks is rounded and convex. The posterior border is distinct and flat, delimited by a transverse,
narrow posterior border furrow. The genal angles are produced into very long genal spines,
the length of which exceeds more than twice the length of the entire body. The genal spine
is directed at first a short distance almost transversely, then it forms a gentle arch and runs
postero-laterally, almost posteriorly. It is difficult to say, whether the genal spine is circular
in section. On the ventral side of the spine there is a longitudinal groove, preserved as an
internal mould. Free cheeks seem to be preserved, but the course of the facial suture cannot
be traced.

Thorax is composed of 5 segments, the first one being longer than the others. The rhachis
is narrow, occupying a little less than one-fourth of the segmental length (tr.). The pleurae
are flat, with distinct pleural furrows, directed postero-laterally.

Pygidium is very short and transverse. The rhachis is composed of three narrow (long.)
segments, convex anteriorly. On the pleurae there are two indistinct segments, delimited by
thread-like furrows. They are directed postero-laterally, strongly widening peripherally. In
front of the first pleural segment there is a considerably large first half-segment, its top reaching
the rhachis. The second pleural segment is very small and indistinct. Around the pygidium
there is a very wide border, sloping downwards. Its length along the midline is almost a half
that of the pygidium.
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Ornamentation. The glabellar surface is densely covered by minute granulations. On
the other parts of the body the ornamentation is not preserved. There are concentric striae
along the pygidial border.

Discussion. — This species was described by Troensson (1918) from the Staurocephalus
clavifrons zone of Scania (Tommarp), where only a single cranidium was found. When describ-
ing the species Troepsson pointed out its similarities to Raphiophorus setirostris ANGELIN,
from the Black Tretaspis shales of Siljan district, Sweden. R. setirostris (known from a single
specimen only) has been recently refigured by Warrnington (19504, pl. 74, fig. 1-2). This
specimen has a crushed cephalon, so that the course of the facial suture and the nature of
the cheeks cannot be observed. 1t seems that there are some differences in the course of the
genal spines, but on account of the bad state of preservation of R. setirostris these differences
cannot be stated with any certainty. Also the pygidium of our species (preserved on two spe-
cimens together with a cephalon) is provided with a very wide border which seems to be very
similar to that of R. setirostris. The similarities between the two species in question are
so great that it is not certain whether R. acus is not conspecific with R. setirostris in spite of
the different geological range. In such a case R. acus would be a junior synonym of R. seti-
rostris. This may be established, however. only if more material of both species is collected.
On the other hand, R. acus shows close similarities to R. rouaulti (Barranpe, 1852), from
the Lower Silurian (Wenlock) of Bohemia, locality of Borek. It differs from R. rouaulti in
having the genal spines directed postero-laterally, whereas in the latter species they are more
arched at the beginning of their course, and are directed entirely posteriorly in the posterior
part of their course. Raphiophorus sp., described by Writraro (1955) from the zone of Ne-
magraptus gracilis of Great Britain, also shows similarities to our species.

Raphiophorus acus differs from R. tenellus (Barranpg) in having larger cheeks of more
rounded outline, with the glabella protruding less over the cheek margin and the first thoracic
segment markedly longer than is the case in R. tenellus. Also the genal spines of R. tenellus
are directed in its posterior part postero-medially, whereas in our species — postero-laterally.
It is also not certain whether the specimens from the Dalmanitina mucronata zone of Stawy
are conspecific with those from the zone of Staurocephalus clavifrons, described above. The
pygidium from Dalmanitina beds seems to have a narrower (long.) border than that from
Staurocephalus clavifrons zone. The specimens from the Dalmanitina beds are, however, too
poorly preserved to be described separately, and therefore in the collection they are recorded
as Raphiophorus cf. acus (Troebsson).

Genus LONCHODOMAS ANGELIN, 1854

Lonchodomas portlocki (Barranoe, 1846)
(pl. XXXIII, fig. 8: pl. XXXV, fig. 4)

1846b. Ampyx Portlocki n. sp.; J. BARRANDE, Nouveaux Trilobites. Suppl..., p. 9.

1847.  Ampyx bohemicus n. sp.; J. HAWLE & CORDA, Prodrom einer Monographic.... p. 38, pl. 3, Hg. 19.

1847.  Ampyx Portlocki BARRANDE; J. HAWLE & A. CORDA, Ibid., p. 38.

1851.  Ampyx tetragonus n. sp.; N. P. ANGELIN, Palaeontologia Scandinavica, p. 20, pl. 17, hg. 2.

1852.  Ampyx Portlocki BARRANDE; J. BARRANDE, Systéme Silurien..., p. 636, pl. 30, fig. 24-28.

1854.  Raphiophorus depressus n. sp.; N. P, ANGELIN, Palacontologia Scandinavica, p. 82, pl. 40, fig. 9.

1869b. Ampyx (Lonchodomas) tetragonus ANGELIN, var. gigas n. var.; J. G. O. LINNARSSON, Om Viistergotlands
Cambriska..., p. 89, pl. 2, fig. 49.

1884h. Ampyx Portlocki BARRANDE; O. NOVAK, Zur Kenntnis..., p. 29.

1906.  Ampyx Portlocki BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 69, pl. 4, fig. 5-8,
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Material. — About 70 more or less fragmentary specimens from the zones of Fodindy-
mene pulchra and Staurocephalus clavifrons. Brzezinki and Wélka, Poland; several specimens
from the Red Tretaspis beds of Vistergdtland and Treraspis beds of Scania; Barranpe’s
original specimens from the Kralav Dvir beds of Bohemia,

Description. — The length of the entire individual (excluding spine) is only slightly greater
than its greatest width.

Cephalon has a triangular shape. with the length slightly greater than half of the basal
width. The glabella is convex, the cheeks moderately convex. The glabella has a trapezoidal
shape. The dorsal furrows running from the occipital furrow diverge strongly anteriorly, the
greatest width of the glabella being along the outline of the cheeks. The part of the glabella
protruding over the contour of the cheeks is triangular, being drawn out anteriorly into a long,
prismatic spine, the length of the spine being equal to, or exceeding that of the entire body.
Deep, elongate anterior pits occur at the anterior end of the dorsal furrows. The occipital
furrow is very shallow, the occipital ring is flat and not marked off from the posterior border
by the dorsal furrows. The posterior border is also flat, the posterior border furrow deepens
towards the periphery and ends in a deep transverse pit, just inside the suture line. The cheeks
are triangular. The facial suture cuts the posterior cephalic margin close to the genal angles
and runs anteriorly in a curve which is concave outwards. Then it runs along the lateral
margin of the cephalon, and crosses the doublure in an arch anteriorly convex, dividing the
ventral part of the cephalon. The doublure is long. reaching back half the glabellar length.
The free cheeks are small, subtriangular., and drawn out into long. prismatic genal spines,
which may be straight, directed obliquely postero-laterally, or form an arch, being directed
at first postero-laterally and then posteriorly. There is a great variation in the shape of the
genal spines within this species. They may be entirely straight, slightly arched and directed
postero-laterally, then directed more strongly posteriorly, and in extreme cases, as figured
by Linnarsson (18695) — directed entirely posteriorly. As there are, however, all the inter-
mediate forms between Lhe type with straight spines and the type with the spines directed
posteriorly, there is no reason to treat them as different species.

Thorax consists of 5 segments. The length (long.) of the first thoracic segment is greater
than the others. The rhachis occupies more than one-third of the segmental width. The
rhachial rings are flat, gently convex anteriorly in the midline. The dorsal furrows are
shallow, there is a small round pit on every segment, on the posterior part of the dorsal
furrow. The pleurae are horizontally extended, with a wide pleural furrow, directed an-
tero-laterally.

Pygidim is wider than a semicircle, the postero-lateral margins forming a smooth curve.
The rhachial furrows are very shallow, converging posteriorly, the rhachis is gently convex
and triangular. There are traces of 5 rhachial segments, defined by the presence of a pair of
suboval muscle scars on each segment. On the pleurae only one pleural furrow is recogniz-
able, directed parallel Lo the anterior margin of the pygidium and delimiting the first half-
segment. There is a wide border sloping down, all around the pygidium.

Ornamentation. The whole body surface is densely covered by fine pits, usually better
preserved on the cephalon than on the rest of the body. On one specimen, in addition
to the pits, there are the small granules. On the pygidial border there are concentric ter-
race lines.

Discussion. — Tornouist (1884-85, p. 88) expressed the opinion that Ampyx retragonus
Anceun, 1851, and Raphiophorus depressus Anceun, 1854, were identical and that both
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of them are conspecific with Lonchodomas portlocki (Barranve, 1846). An examination of
the Swedish Lonchodomas material has led me to the same conclusion. The specimen figured
by Linnarsson (18695, pl. 2, fig. 49) as Ampyx (Lonchodomas) tetragonus var. gigas, differs
from the Swedish, as well as from the Polish specimens in the shape of its genal spines.
In this specimen the genal spines are directed strongly backwards, running parallel to the
axis of the animal, which is not the case in the other specimens. The comparison of the shape
of the genal spines in very many Polish as well as Swedish specimens has shown that this
character is strongly variable and that the shape of the spines does not change with the growth
of the animal.

Lonchodomas drummuckensis (Reeo, 1903) from the Drummuck Group (U. Bala), Thraive
Glen, Starfish Bed. shows striking resemblances with Lonchodomas portlocki. The only diffe-
rence is in the shape of the glabella, which in L. drummuckensis is more elongate than in
L. portlocki and reminds one of Lonchodomas rostratus. Otherwise the similarities between
the two species in question are striking, include the general shape of the cephalon and py-
gidium, the ornamentation and the presence of pits on the dorsal furrows. It is highly probable
that two species in question form only different subspecies (geographic races) of one species.

Family TRINUCLEIDAE EmmricH, 1845
Subfamily TRETASPINAE WHITTINGTON, 194

Genus TRETASPIS McCoy, 1849
Tretaspis granulata (Wanienperc, 1818)

(pl. XXXII, fig. I-3; pl. XXXV, fig. 1-2: pl. XXXV, fig. 1-2; pl. XXXVI, fig. 6: text-fig. 49)

1818.  Entomostracites granulatus n. sp.; G, WAHLENBERG, Petrificata Telluris..., p. 15, pl. 2, fig. 4.

1828h. Asaphus granulatus WAHLENBERG; J. W. DALMAN, Uber die Palacaden.... p. 66, pl. 2, fig. 6.

1845.  Trinucleus granulatus WAHLENBERG; S. L. LOVEN, Svenska Trilobiter. p. 109, pl. 2, fig. 2.

1846a. Trinucleus Bucklandi n. sp.; J. BARRANDE, Notice préliminaire..., p. 31.

1852, Trinucleus Bucklandi BARRANDE; J. BARRANDE, Systéme Silurien..., p. 621, pl. 29, fig. 11-17; non fig. 10
and non pl. 30, fig. 14-16.

1854, Trinucleus Wahlenbergi RouAaULT; N. P. ANGELIN, Palacontologia Scandinavica, p. 64, pl. 34, fig. 1, la.

1899.  Trinucleus Bucklandi BARRANDE?; J. P. ). RavN, Trilobitfaunaen..., p. 54.

1906.  Trinucleus Bucklandi BARRANDE; E. OLIN, Om de Chasmopskalken..., p. 66. pl. 4. fig. |.

1906.  Trinucleus elliptifrons n. sp.; E. OLIN, Ibid., p. 68, pl. 4, fig. 2.

1930.  Tretaspis granulaia (WAHLENBERG); L. STORMER, Scandinavian Trinucleidac..., p. 69.

1930. Tretaspis granulata (WAHLENBERG) var. bucklandi (BARR.): L. STORMER, [bid., p. 70, text-fg.
30, 31.

1945.  Tretaspis granulata (WAHLENBERG, 1818) forma typica: L. STORMER, Remarks on the Trela-
spis..., p. 400.

1945.  Tretaspis granulata (WAHLENBERG) var. bucklandi (BARRANDE): L. STORMER, /lhid., p. 401.

1955.  Tretaspis granulata bucklandi (BARRANDE); Z. KIELAN, On the stratigraphy..., pl. 1, fig. [-3.

Material. — Ca. 2000 fragmentary and entire specimens from the zone of Eodindy-
mene pulchra and of Sraurocephalus clavifrons, Brzezinki and Wolka, Poland; ca. 20
specimens from the Tretaspis beds of Scania, from the Red Tretaspis mudstones and
Staurocephalus beds of Vistergstland., Sweden: some specimens from the Kraliv Dvir
beds of Bohemia.
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Dimensions of 4 specimens (in nni):

Locality Brzezinki Wolka
1G Mus. cat. no. 2011 2994 2,11 316 2.11. 288 b 2. 11. 295
Length of entire animal 37.0 7.2 —
Length of cephalon 17.7 38 12.2
Width of cephalon cu. 26.0 6.2 24.1
Width of glabella at the basc 7.0 1.0 4.8
Length of pygidium 79 1.5 — 5.
Width of pygidium 20.5 43 14.0

Width of rhachis 18 0.7 2.5

Description. — Cephalon. The outline is semicircular, the cephalon being strongly
convex longitudinally and transversely, with a broad fringe, produced into long and wide
genal prolongations. The dorsal furrows are deep, being wider posteriorly than in the anterior
part, running at first subparallel, and then converging around a very convex pseudofrontal
lobe. The occipital ring is very narrow (long.) and flat. The occipital furrow is almost entirely
missing in the middle part, but is strongly marked off at sides, where there are deep,
transverse pits, directed slightly postero-medially. The posterior part of the glabella is much
narrower and situated lower than the strongly convex pseudofrontal lobe. S, is in the form
of transverse pits directed antero-medially, similar to those on the occipital furrow. S, forms
a boundary of the frontal lobe, being shallow in the middle part, strongly marked off at the
dorsal furrows, in the shape of long (tr.) postero-medially directed pits. The posterior part
of the glabella is closed between the pits of the occipital furrow and the pits of the first
lateral glabellar furrow and forms a slightly convex trapezium.

The cheeks are convex, sloping steeply down at the sides. The posterior border is
very narrow (long.), the posterior border furrow wide, deeper at the periphery than at the
dorsal furrows. The fringe is very broad, the upper lamella being composed of steeply sloping
cheek-roll and a wide, horizontally directed brim. In front of the pseudofrontal lobe there
are two or three rows of pits on the cheek-roll, and three to four around the antero-lateral
part of the cheek. There are about eight pits on the cheek-roll in a transverse line, which is
a continuation of the posterior cephalic margin. On the brim there are three rows of pits in
front of the glabella, and two rows on the lateral part of the cheeks. There are from 11 to
15 pits along the inner part of the posterior margin of the cephalon. On the peripheral part
of the posterior border, close to the fringe, there is a single pit. On the outer band of the
lower lamella there are two rows of tubercles in front of the glabella and one along the
lateral part of the cheek. On the inner band there are three to four rows of tubercles in
the anterior part, and six to seven rows of tubercles along the horizontal continuation of
the posterior margin of the cephalon. The girder is very distinct and prominent. The genal
prolongation reaches almost half the pygidial length, then it is produced into a thin spine,
reaching back far beyond the pygidium.

Thorax is composed of six segments. The rhachis is narrow, the rings being slightly
convex anteriorly in the middle part. The pleura is almost twice as wide as the rhachis, the
pleural segments being directed transversely. There is a wide pleural furrow running from
the antero-medial corner of the rhachis, postero-laterally, dividing each pleura into two parts.
The furrow is very wide, occupying the greatest part of the pleura. The pleural ends are very
slightly bent posteriorly, but they are bluntly cut off, not being produced into spines.
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Pygidium is wider than a semicircle and is comparatively flat. The rhachis is very narrow,
occupying less than one-fifth of the pygidial width. There are eight to nine rhachial rings,
their width (tr.) strongly diminishing posteriorly to the end of pygidium. The rhachis strongly
converges posteriorly, reaching the end of the pygidium. On the pleurae there are five segments
delimited by faint pleural furrows, seen only on very well preserved specimens. There is a nar-
row pygidial border, directed downwards, with concentric striae around it.

Ornamentation. There is a single median tubercle on the posterior part of the pseudo-
frontal lobe. The whole glabellar and cheek surface is covered by an ornamentation of ana-
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Fig. 49
Graph illustrating variation in the number of pits on the fringe
of Tretaspis granulata (WAHLENBERG)

ordinate — number of specimens; abscissa — number of pits counted in three different places of frigne:
1 along the posterior margin, // across the fringe along midline, //7 across the fringe in the prolongation of the dorsal furrow.

stomosing raised lines. The ornamentation is well preserved on about 10 per cent of cephalons
(120 specimens). On larger specimens the traces of ornamentation have been observed only
in some cases. A careful examination of the external moulds of the cephalons shows that on
almost all of them the traces of ornamentation are visible. Stormer (1930, p. 69) stated that
in Tretaspis granulata the: «Surface of shell (is) smooth or faintly reticulated», without, how-
ever, making any further comments. In my opinion, the presence or absence of ornamen-
tation is merely a question of the state of preservation.

Discussion. — The original specimen of Entomostracites granulatus W auLENBERG,
1818, is refigured in the present paper (pl. XXXV, fig. I).

Stormer (1930), examining the Scandinavian Upper Ordovician tretaspids, came to
the conclusion that there are two subspecies within Tretaspis granulata (W auienserc). The
typical subspecies T. granulata granulata (including the type specimen of WaHLENBERG)
occurs, according to StorMer, in Sweden (Vistergotland only) and in Great Britain (Girvan).
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The second subspecies, recognized by Stoxmer as T. granulata bucklandi (Barranpe), occurs
together with T. granulata granulata in Vistergétland and also in Scania, Bornholm, Bohe-
mia (described by Barranoe as Trinucleus bucklandi) and in Norway (represented by aéingle
poorly preserved specimen). The difference between the two subspecies lies, according to
Stormer, in the arrangement of pits on the fringe. In 7. granulata bucklandi the fringe is
narrower than in the typical subspecies. Graphs illustrating the differences in the pits were
made by Stormer (1930, fig. 32) for the specimens from the three areas (Bornholm, Scania
and Véstergotland). Graph « illustrates the variation in T. granulata bucklandi from Bornholm,
h—in T. granulata bucklandi from Scania, and ¢ — indicates a mixture of the two sub-
species from Vistergotland. There is no graph indicating the variation in the typical subspe-
cies (T. granulata granulata). Moreover, the number of specimens examined from Bornholm,
and especially from Scania (2 specimens), is very small.

Stormer (1930, p. 72) pointed out that: «The material examined and the time available
for studying the collections in Denmark and Sweden have not been sufficient to decide
the limits of variation of the above described morphological characters. It might perhaps
be possible to find a transition between two forms. that excludes the present established va-
riety».

After examining the original specimen of Tretaspis granulata (WanLenserc) and many
specimens of T. granulata from Vistergotland, Scania, Bornholm and Poland, as well as
T. bucklandi (Barranpe) from Bohemia, I came to the conclusion that all of them are con-
specific. T. bucklandi (BarranpE) is therefore claimed here as a junior subjective synonym
of T. granulata (Wanienserg). An examination of the variation in the fringe structure in
T. granulata in species from the Holy Cross Mountains, has shown a variation similar to that,
which Stormer obtained for specimens from Vistergdtland (1930, fig. 32¢; comp. our text-
fig. 49). This proves that T. granulata shows large intraspecific variation in the fringe structure,
which is fairly irregular. It is highly probable that similar variation occurs in specimens
from Bornholm and Scania, but it could not be seen from the graphs of Stormer because
of the small number of specimens investigated.

Scottish specimens, identified by Reeo (1903, p. 10, pl. 1, fig. 10-14) as Trinucleus
bucklandi Barranoe, and considered by Stermer (1930, p. 69) conspecific with Tretaspis
granulata (WanLenserg), have been later recorded by Reeo (1935, p. 3) as Trinucleus ce-
rioides var. nov. scotica. In discussing this question Reep stated that it is doubtful whether
the true 7. bucklandi Barranpe from Bohemia really occurs at Girvan. The specimens,
figured by Reep (1914, pl. 28, fig. 6 and pl. 29, fig. 1-2) as T. bucklandi, in my opinion do not
belong to Tretaspis bucklandi (T. granulata) either. Thus T. granulata (W anLenserc), as
far as present evidence allows, does not occur in Great Britain.

Tretaspis seticornis seticornis Stormer, 1945
(pl. XXX111, fig. 6)
1852. Trinucleus Bucklandi BARRANDE; J. BARRANDE, Systéme Silurien..., pl. 29, fig. 10; pl. 30, fig. 14-16 only.

1945. Tretaspis seticornis (HISINGER, 1840) forma typica n. subsp.; L. STORMER, Remarks on the Tretaspis...,
p. 401, 406, text-fig. 4, pl. 1, fig. 1.

Material. — Two incompletely preserved fragments of cephalons (natural impressions)
from Wolka, Poland.
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Description. — The better preserved fragment of the cephalon consists of part of the
convex pseudofrontal lobe, on which the reticulation of the test is visible. Cheek is moderately
convex with no ornamentation preserved. There is a small lateral eye tubercle situated rather
close to the dorsal furrows. The fringe is narrow, there are 4 rows of pits in the anterior part,
of which the two marginal ones are placed in radial sulci and are scarcely distinguishable from
each other. Along the posterior margin the number of pits appears to be 6 or 7.

Discussion. — The specimens from Wolka seem to correspond exactly to specimens
described by Stormer (1945) as Tretaspis seticornis (Hisinger) forma typica, from the Tretaspis
shale of Ringerike in Norway. It is interesting that in Poland T. seticornis is very rare, but
occurs with 7. granulata, which seems not to be the case in Norway. On account of the faulting
of the Tretaspis beds in Wolka, it is difficult to recognize the exact stratigraphical position
of the beds there, but the entire faunal assemblage occurring in these beds shows that they
must be treated as corresponding to the zone of Sraurocephalus clavifrons. Tretaspis seticornis
has not been cited hitherto from Bohemia. An examination of Barranpe’s original material
at the National Museum in Prague proved that a part of the specimens described by him as
Trinucleus Bucklandi (Tretaspis granulata), belongs in fact to Tretaspis seticornis, and most
probably to a new subspecies of Stormer (1945) — Tretaspis seticornis seticornis.

Subfamily NOVASPINAE WHITTINGTON, 1941
Genus NOVASPIS WHITTINGTON, 194|

Tvpe species: Tretaspis elevara COOPER & KINDLE, 1936.

Diagnosis. — Glabella with strongly elevated pseudofrontal lobe. One pair of lateral
glabellar furrows. Fringe narrow, upper lamella with two rows of pits, lower lamella with
a distinct girder, one row of pits on the outer band, and one on the inner band. Thorax composed
of six segments, with pleural ends tapered. Pygidium with large rhachis, composed of 8-9 segments.
On the pleurae traces of the pleural segments marked. Pygidial border directed obliquely
downwards with concentric lines. Pseudofrontal lobe reticulated with a single median tubercle
on its posterior part,

Occurrence. — Lower and Middle Ashgillian of Quebec (Canada), Great Britain (Scot-
land) and Poland.

Species:

Tretaspis clevata Coorer & Kinore, 1936
Trinucleus albidus Reeo, 1914,

Novaspis albida (Reep, 1914)

(pl. XXXI1V, fig. 3; pl. XXXVI, fig. 1-5; text-fig. 50)

1903.  Trinucleus sp. b; F. R. C. REED, The Lower Palacozoic..., Part I, p. 14, pl. 2, tig. 8, 8a.

1906. Trinucleus sp. b; F. R. C. REED, Ilbid., Part 111, p. 160.

1912a. Trinucleus sp. b; F. R. C. REED, Notes on the genus Trinucleus, p. 393.

1914. Trinucleus albidus n. sp.; F. R. C. REED, The Lower Palacozoic..., Suppl., p. 3, pl. |, fig. 1, Ja, 2.
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Material. — Two nearly entire (deformed) specimens, aboul 140 fragmentary specimens
from the zones of Eodindvmene pulchra and Staurocephalus clavifrons, Brzezinki and Wélka,
Poland.

Dimensions of 4 specimens (in nmmn):

Locality Brzezinki
IG Mus. cat. no. 211,132 211,139 2. 11. 148 2011 146

Length of entire individual ca, 29.0 - — -
Length of cephalon 11.9 5.5 5.2 kA
Width of cephalon ¢ 30.0 10.4 12.0 6.0
Width of glabella at the base 6.5 2.1 2.5 1.2
Maximal widch of glabelta 12.8 3.0 34 2.0
Length of pygidium 8.9 - -
Width of pygidium 203 -

Width of rhachis 3.9 - —

Description, — Ceplialon 1s semicircular in outline. strongly convex as longitudinally
as transversely. The dorsal furrows are deep and wide, in the posterior portion they run subparal-
lel, slightly converging anteriorly. They are deep and narrow in the anterior portion, where
they diverge around the protruding, suboval. pseudofrontal lobe. The occipital ring is narrow
{long.) and almost flat, the occipital furrow is not marked in the middle portion, but is deeper
at the dorsal furrows. There is one lateral glabellar furrow, separating the posterior portion
of the glabella from the pseudofrontal lobe. It is deep, cutting the entire width of the glabella
and forming an arch together with the anterior portion of the dorsal furrows delimiting the
pseudofrontal lobe. The latter is long, occupying almost three-fourths of the cephalic length.
The posterior border is narrow, the posterior border furrow shallow at the dorsal furrows,
deepening al the periphery. Tt lerminates, however. before reaching the fringe. which is very nar-
row, gently sloping down. The upper lamella is composed of two rows of pits, around the anterior
part of the cheeks and in front of the glabella. There are about 26 double pits around the
anterior part of the cheeks and in front of the glabella. These two rows of frontal pits are
situated so close to each other, that they are almost jointed in a single row. The fringe is produced
into very short genal prolongations, reaching back to less than half the length of the first thoracic
segment. In the posterior part of the fringe the number of pits on the upper lamella increases
slightly, so that there is a triangular area formed of about 10-12 pits. Four or five of them
are situated along the posterior margin of the fringe. On the posterior border there is a single
pit, situated quite close to the fringe. On the lower lamella there is one row of pits on the outer
band, a distinct girder and one row of pits on the inner band. The prolongations are produced
into spines, reaching back far beyond the posterior pygidial margin.

Thorax. There are five thoracic segments. The rhachis is wider (tr.) than half the pleural
width, the rhachial rings being directed transversely. Each pleura is divided by a pleural furrow,
beginning in the antero-medial corner of the pleura, and running slightly postero-laterally.
dividing it into a short (long.), triangular anterior portion, and much wider (long.) posterior.
The ends of the thoracic pleurae are truncated.

Pygidium is broader than a semicircle. The rhachis is wide (tr.), occupying more than
one-fifth of the pygidial width. There are about 8 rhachial rings, the anterior cutting the entire
width of the pleura, the posterior marked off only on the sides (near the dorsal furrows). On
the pleurae the first half segment is distinctly marked off, otherwise there are only traces
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of indistinct ribs. There is a wide and distinct pygidial border, directed obliquely downwards,
with concentric lines on it.

Fig. 50

Novaspis alhida (REED) — reconstruction of entire individual in dorsal view, and of the cephalon in the anterior and
lateral views: approx. - 4.

Ornamentation. On the posterior part of the pseudofrontal lobe there is a single median
tubercle. In addition to this, the whole surface of the pseudofrontal lobe is closely covered
by raised, anastomosing lines, enclosing irregular, differently shaped, small fields. Otherwise
the surface of the rest of the cephalon and the entire body seem to be smooth.

12
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Discussion. — The examination of Reep’s original specimens of Novaspis albida, housed
in the British Museum (Natural History), has led me to the conclusion that the Polish specimens
of Novaspis are conspecific with the British. The specimen figured by Reep (1914) in lateral
view has the pseudofrontal lobe fairly depressed, so that this figure may lead one to the wrong
conclusion that the pseudofrontal lobe of this species is rather low. The other fairly well preserved
cephalons of the same species, especially the three specimens on one piece of rock (BM In
20727), two of which have been figured by Reep (1903), are not depressed and the pseudo-
frontal lobe is highly convex in the lateral view. On the pseudofrontal lobe on two of the above
mentioned specimens there is an ornamentation of anastomosing striae, with a small central
tubercle rather behind the centre of the lobe. Among the specimens of N. albida, housed in
the British Museum, I have observed considerable variation in the shape of the frontal lobe,
which may be more elongated or more rounded. A similar variation occurs also in the Polish
specimens and seems to be caused at least in part by post-mortermn deformation.

Novaspis albida differs from N. elevata in having the pseudofrontal lobe less inflated,
more rounded outline of the cephalon (which is wider in N. elevata) and the posterior ends of
the fringe less elongated.

Novaspis sp.

(pl. XXXV, fig. 3)

Material. — One cephalon from the zone of Sraurocephalus clavifirons, Brzezinki, Poland.
Description. — In the collection of Brzezinki there is one cephalon, which differs from
the other representatives of Novaspis in my collection, in having a different number of pits
on the upper lamella of the fringe. In Novaspis albida (in the Polish, as well as the British
specimens) there are about 26 pits in two rows around the cheeks and glabella. In Novaspis sp.

there are 40 such pits. Otherwise the general pattern of the cephalon is identical with that
characteristic of Novaspis albida.

TRILOBITAE: INCERTAE FAMILIAE, INCERTAE GENERA
FROM THE DALMANITINA MUCRONATA ZONE OF ZALESIE, POLAND

As mentioned before (p. 2), in the zone of Dalmanitina mucronata in Zalesie there occurs
a fairly rich trilobite fauna, containing several new forms, which on account of their fragmentary
state of preservation, cannot be described as new species or genera. As no similar forms are
known from any neighbouring area, I consider it worth while to figure and briefly describe
some of these forms, without however naming them.

Trilobites sp.
(pl. LI, fig. 4, 5; pl. XXI, fig. 3)
Material. — Several more or less fragmentary cranidia — to 6 mm long.

Description. — The cranidium is subtrapezoidal in shape, its posterior margin being
approximately twice as wide as the anterior. The glabella is subtriangular in outline. The dorsal
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furrows run at first subparallel, slightly converging anteriorly, cutting two-thirds of the glabellar
length, they bend and converge sharply meeting each other under a distinct angle. In some
of the specimens the glabella is distinctly triangular, with a very wide base (comp. pl. 1lI,
fig. 4, 5); this seems to be, however, due to the state of preservation, the wider glabellae being
more flattened and less convex. The lateral glabellar furrows are very faint and indistinct,
so that it is not certain whether there are only two furrows, situated far anteriorly. in front
and behind the eye-ridge, or whether there is one more glabellar furrow situated posteriorly
to them. The facial suture is of an olenid type, running in an almost straight line antero-medially.
The fixed cheeks are very small. The eyes are small, situated far forwards, a short ocular ridge
is present. The occipital ring is fairly wide (long.) in the middle part, becoming narrower at
the sides, and almost entirely disappearing at the dorsal furrows. The posterior border is
narrow, disappearing at the dorsal furrow. The whole cranidial surface is minutely granulated,
the occipital node is present.

Discussion. — In the collection of Sedgwick Museum in Cambridge | have seen a spe-
cimen (SM no. A 43157) from the Dalmanitina mucronata zone of Coniston (Lake District),
which seems to be conspecific with Trilobites sp. It is very unusual to find the form described
above in the Upper Ordovician, but there are several forms characterized by a similar
pattern of the cranidium, known from the Upper Cambrian. Among the different genera
of the Olenidae, the facial suture has a straight antero-medial course, the eyes are small
and situated far forward, the ocular ridge being present — comp. the olenid genera:
Pelturina  Hennincsmoen, Peltura Mine-Epwarps, Protopeltura Broccer, and Parabolina
Satter  (Henningsmoen, 1957). In  all the olenids the glabella is, however, more
cylindrical, whereas it is subtriangular in our form. Similar trends concerning the course
of the facial suture, the position of eyes and the presence of the ocular ridge occur
in some other Upper Cambrian trilobite lines, as for instance in the Nepeidae, Elrathinidae,
certain Solenopleuridae and Talbotinidae. No close relation to our form can be, however,
drawn. The Olenidae are known also from the Tremadocian, but at that time are characterized
by forms also with a cylindric glabella. In the Lower Ordovician of the United States there
occur some forms characterized by cheeks and facial suture of olenid type, as for instance
Paenebeletella Ross (comp. Ross, 1951), but they cannot be claimed as closely related to our
species. From the Kuckers beds (C,) of Estonia, Oeix (1937) described Panarcheognus, tentat-
ively placed by him within the Olenidae. It is represented in Estonia by two species. Panarche-
ognus atavus is similar to our species in the shape of the glabella and in the presence of the
eye-ridge. The eyes are, however, much greater, situated much further backwards, and thus
the course of the facial suture is different. None of the Ordovician forms discussed here may
be claimed as ancestral or closely related to Trilobites sp. Our species belongs evidently to
a new genus and probably new family, and represents a late descendant of the Cambrian
olenids, which have survived during the Ordovician time in some as yet unknown area.

«Otarion» sp. a

(pl. VIII, fig. 6)

Material. — Two cranidia (both about 2 mm long).

Description. — The glabella is very narrow and long, its width at the base (with basal
lobes) being two-thirds that of the length. The basal lobe occupies two-thirds of glabellar
12*
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length. The preglabellar field is long, occupying one-third of the cephalic length. The anterior
border is narrow, the anterior border furrow comparatively shallow. The occipital ring is convex
with an occipital node. The eyes are situated opposite S,. The posterior part of the fixed cheeks
is small, the anterior part fairly large, the anterior branch of the facial suture running antero-
medially. The whole cranidial surface is densely covered by tubercles.

Discussion. — The cranidium here described differs from «Otarion» sp. b occurring in the
same beds. and «Otarion» tenuis n. sp. from the zone of Staurocephalus clavifrons in the Holy
Cross Mountains, chiefly in having a much narrower and longer glabella. Its similarities to
«QOtarion» tenuis are in this aspect greater than to «Otarion» sp. b, which is characterized by
a comparatively very wide glabella.

«Otarion» sp. b

(pl. 11. fig. 8-9)

Material. -— 10 cranidia.

Dimensions of 3 specimens (in mm):

Locality Zalesic

IG Mus. cat. no. 401, 11, 44 401, . 39 401. 1. 45
Length of cephalon 4.0 3.0 4.0
Length of glabclla 2.3 1.6 2.2
Width of glabella (with basal tobes) 2.5 1.7 —

Length of preglabellar field 1.1 0.9 1.0

Description. — Only the cranidium 1s known. The dorsal furrows are wide and deep.
From the occipital furrow they converge slightly at first and then run parallel, the anterior
margin of the glabella being wide (tr.) and only slightly convex. The lateral glabellar furrow S,
is as deep as the dorsal furrow and runs postero-medially from the dorsal furrow towards
the occipital furrow, cutting off the large, suboval basal lobe L,. The length of the basal lobe
is more than one-third that of the glabella. The middle glabellar lobe is subcylindrical, slightly
narrower at the base. The occipital furrow is deep, the occipital ring flat. In front of the glabella
there is a large (long.) preglabellar field, its length with the border being more than half the
glabellar length. The eyes are not preserved. The palpebral lobes are small, situated opposite
the anterior part of the basal lobe. The posterior branch of the facial suture is hardly re-
cognizable, the posterior one runs antero-laterally from the palpebral lobe towards the cephalic
margin.

Ornamentation consists of small tubercles densely covering the preglabellar field
and more scattered tubercles on the glabella and occipital ring. The occipital node is
present.

Discussion. — The cranidium here described differs from «Orarion» tenuis n. sp. occurring
in the Staurocephalus clavifrons zone, chiefly in having smaller eyes and a wider and shorter
glabella.
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«Otarion» sp. ¢
(pl. VIL fig. 4: pl. VIII. fig. 5)
Material. — 20 pygidia.

Dimensions of 2 specimens (in mm):

Locality Zalesic
IG Mus. cat. no. 401, 11. 30 401, 11. 28
Length of pygidium 20 2.1
Width of pygidium 4.6 5.0
| Width of pygidial rhachis 1.8 1.8

Description, — Pygidium is very wide and short, the rhachial width being a little more
than one-third the pygidial width. There are four rhachial rings, the first one only being distinct,
and four pleurae with the first distinct, the remaining only recognizable on well preserved
specimens. There is a wide border around the pygidium, delimited by wide and deep border
furrow.

Ornamentation is not preserved.

Discussion. — The pygidium here described differs from «Otarion» tenuis n. sp., occurring
in the Staurocephalus clavifrons zone, in having a very distinct and wide pygidial border. As
there occur some otarionid cranidia in the zone of Dalmanitina mucronata in Zalesie, the
attribution of the pygidium here described to any of these cranidia even tentatively cannot
be done.

«Proetus» sp. a

(pl. U1, fig. 1-2; pl. XXI, fig. 1)

Material. — Several cranidia up to 8 mm long.

Description. — The dorsal furrows are deep. Running from the occipital furrow they
converge slightly anteriorly and reach the anterior, wide (tr.) and slightly convex anteriorly.
rounded glabellar margin. Length of the glabella is about five-sixths its width at the base.
There are three pairs of lateral glabellar furrows S,, situated in one-third of the glabellar length,
directed antero-medially; S, and S; situated in front of the eye, parallel to each other. short,
directed almost transversely. Occipital ring is wide (long.) and flat; at the dorsal furrows it is
directed slightly anteriorly. Occipital furrow is deep, transverse in the middle part, bent slightly
anteriorly at the sides. Preglabellar field is comparatively long, the anterior furrow is very
deep and distinct, the anterior border being convex. The fixed cheeks are very small. The facial
suture cuts the posterior border and runs along the posterior furrow towards the dorsal furrow,
then along the exterior edge of the dorsal furrow to the eye. The palpebral lobe is small,
semilunar, situated opposite S,. In front of the eye the facial suture runs at first parallel to the
dorsal furrow and then. opposite L,. it bends and runs antero-laterally towards the anterior
cephalic margin.

The entire cranidium is covered by a very characteristic ornamentation of fine, anasto-
mosing striae. On the glabella these lines are arranged in a similar way to the papillar lines
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on a finger-print. On the occipital ring they are directed transversely in the middle part and
bent postero-laterally at the sides. In addition to this ornamentation, there are distinct, small
tubercles, arranged in the similar way, between the striae on the glabella and on the posterior
part of the occipital ring. The occipital node is present.

Discussion. — The species here described as «Proetus» sp. a, may be recorded within
the superfamily Proetacea. Its generic and familial attribution is difficult (it belongs evidently
to a new genus). It seems to show close similarities to Proetus (Prionopeltis?) zelesskyi Opik,
described by Orix (1928, 1937) from the Kuckers beds (C,) of Estonia. The similarities concern
here the very small fixed cheeks, the presence of 3 pairs of lateral glabellar furrows and the
almost identical type of the ornamentation. Our species differs from the Estonian form in
having the glabella wider at the base, the dorsal furrows run subparallel in Estonian species,
whereas they converge distinctly in our form. The eyes of our species are much smaller than
in P. (P.?) zelesskyi. Also the lateral glabellar furrows are differently shaped. As no other parts
of the body of our form are known, it is difficult to say whether it is congeneric with Prionopeltis.
As the generic attribution of the Estonian species to the genus Prionopeltis is not certain, either
any further comparison or the reference of our species to a genus cannot be done at present.

«Proetus» sp. b

(pl. XXI, fig. 2)

Material. — More than 30 pygidia.

Description. — The length of pygidium is less than a half of its width. The rhachis
occupies one-third of the pygidial width and gently tapers posteriorly. The dorsal furrows
are very deep. There are 6 distinct rhachial rings, divided by deep furrows. The posterior ring,
rounded at its end, is wider (long.) than the others. On the pleurae there are 3 to 4 pleural
segments widening posteriorly. The pleural furrows delimiting them are deep, the interpleural
furrows very shallow, No pygidial border is developed. On the natural impressions the traces
of ornamentation of faint striae are sometimes preserved.

Discussion. — The pygidium here described is fairly frequent in the collection from the
zone of Dalmanitina mucronata in Zalesie. No conclusions could be drawn with regard to
ascertaining which of the common proetid cranidia occurring in the same beds is conspecific
with it. Tt differs clearly from the only proetid (Ogmocnemis) known from the zone of Stauro-
cephalus clavifrons in having a larger rhachis and less pleural segments, and seems to resemble
more the late proetids, such as the Middle Devonian representatives of Proefus, than its con-
temporaries.

«Proetus» sp. ¢

(pl. XXV, fig. 5)

Material. -— Some cranidia.

Description. — The glabella is wider than long, the dorsal furrows slightly converge
anteriorly and form a wide (tr.) arch in front of the glabella. There are two pairs of lateral
glabellar furrows. The presence of a third pair is not certain. S, is directed postero-laterally,
beginning at the dorsal furrows in half of the eye length, and not reaching the occipital furrow;
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S, is directed transversely, opposite the anterior margin of the palpebral lobe. The occipital
ring is wide, slightly bent anteriorly at the dorsal furrows. The posterior part of the fixed cheek
is small, the eye is situated close to the glabella and is long (the palpebral lobe occupying nearly
half the glabellar length). The anterior branch of the facial suture runs antero-laterally, and
the anterior part of the fixed cheek is larger than the posterior one. The preglabellar field is
long, the anterior border narrow, the anterior border furrow deep.

Ornamentation. Faint traces of an ornamentation of anastomosing striae and tuberclcs
are preserved. The ornamentation is more coarse on the preglabellar field than on the glabella.

Discussion. — «Proetus» sp. ¢ resembles Proetus scoticus Reep, described by Reeo (1941),
from the Upper Ordovician of Girvan. It differs from the latter species in having narrower
anterior border, less distinct lateral glabellar furrows and probably also somewhat different
ornamentation.
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A
Acrothele sp.. e 11
Actinopeltis . . . . . . .. 25, 350490 500 51*%, 130, 1330138
Actinopeltis sp. o . 2, 21, 31 350 S0, 132, 133%, 134, ph. XXIV
Actinopeltis sp. b . . . . . . 313550, 133, 134, pl. XX

aciminatis, Akidograpiies
acres, mpra,

acus. Ruphiophorus,
acin, Raphiophories cf.
attiniy, Atractoprec .
affmis. Lichas
agnostiformis. Agnoiis
agnostiformis. Trinodns
ainae, Proetus R
iibida, Novaspis . 33, 37,
albidus, Trinucleus
Amphitryon

Amphitryon sp.

anceps. Dicellograptus oo
ancepy suar, bornholmiensis, Dicellograptus

angelini, Hlaenns .

angelini, «llaenws» 0 0 0 0 0 L 24, 29,

angelini, «llienus» cf. . . . . . 24,

angustus, Climacograptos
apiculata, Ogygia. . . . . . . .
avgo. Calymene ( Synhomalonotus
armata, Cyclopyvge

armata. Symphysopys

Avaphus . R

ascensus. Akidograpruy

asellus, Ouwniocnenis

asellus, Trilobites .

aspernta. Calymene .

atavus, Panarcheognus .
atlurtoides, Sphaerocoryphe

Atractopree

B
Builiaspis . . . . . .
halclateliiensis, Hibbertia .
harrandet, Actinopeltis
Bastlicus .
Baysiticlla.
hellatula, Cybele
hispinosa, Whittingtonia .
pistdeatna. Brongniartella L
bitubereulitia. Proceriocephalv terribifis 21,

hohepricu, Arcia

Liohemica, Dindymenc .
bolemica. Plasiaspis.,

bohemicus, Ampyx L
bornhelmicnsis. Zdicella. . 24,

120 330 3K, 168, 169, pl. XXXIIL.

24, 30,0 370 107,

30, 44, 93 96, 97, pl

11216, 18
168
XXXV
169
s2
29
.. 62
24, 62
69

E75.0 177% 178, pl. XXXIV, XXXVI

175

P N
28, 67. pl. 1
id4. i6. 17

14

93

93, 997, pl XV

200 93, 95 pl. XIV
17. 18
121

118

: 91
9. 35, 44, 91
75

16. 1%

71

L

18, 30
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47
158

A490 300 5130

75. 717
73
Lo
24,111
118
108.
plLonnL XV
Lo
32, 83
s4% 88
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xir, xnt
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burnholmiensis, Dicellograptus anceps var. . . . . . . . . . . 14
byevifrons, Forbesia . 69
brevifrons, Ognrocnemis ... 28
Brongniarteila 116, 118
huchi, Selenvpeliis 37
buchi buchi. Selenopeltis . 30
buckilandi., Tretaspis . .o 174
bucklandi, Tretaspis granndlara 171, 174
huchlandi, Trinuclens 171, 174, 175
binnasii. Cvelopyee 2289

C

calcaratus, Qrthograptus . 10
Calliops . . 120
Calymene 47, 113

«Calymene» ~p.
Carmon .
Carmonidae
Cekovia . . . . .
cemtring. Acidaspric
cemrina, Calynene
wentring, Leonaspis .
Ceravrineltu
Ceraurus .

Ceraurus? sp.

ceviobdes var. scotica, Trinncleas

chumbliensis. Proetus
Chasmops

Cheirvurns Lo
chondra, Ceraurinella
cingulatus, Agnostus .

cingrdatus.,

cluva. Oedicybele .

claviltons, Staorocephalus

Clunacogruptus sp.
clingani, Dicranograptus .
complanatus, Dicellograptus
completa, Actinopeltis .
concinnus, Liocnemis .
Conocoryphe .
convexus, Proctuy.
cordai, Dindvmene
cornicilatus, Arraphus .
cornuta, Dindynienc

Corrugatagnostin .

sphueragnostuys .

0, 118, pl. VI
25, 44-48, 112
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PR 103
101, 103 pl. XV
102%, 103, pl. XV
.39, 127, 128
P 128-130
31,128, 129*, pl. XXI

22, 174
T <
7. 12,025, 38, 134, pl. XXV
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.. 587
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26. 30. 101,
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48-50, 58, 59, 62, 63, 65, 67, 68, 70,
72, 75, 8O, K2, ¥}, 36-88, 90-92, 94-97,
104, 107, 109, 113, 115, 120, 121, 123,

125, 127, 128, 131-135, 137-141, 1h.
6 (148/149). 149, 153, 154, 156, 157,
139, tol. 163, 165, 166, 168-171, 175,
176. 178, 180-182. pl. 1-V, VIL-XIV,
XVI-XVEHE, XXI-XXXVI

10. 11, 19

1, 13,27

. 14, 16. 33

L .49, 50, S1%, 133, 134
3O3R 1200 123, 125%, ploIX, XXl
a7
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16, 147, 1b. 6 (148/149)
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coscinorrhines, Trinucleus
cosoviensis, Cryptolithus .
craigensis, Cerauvinus .
Cromiy

Cryprophora

Cvbele.

Cyciopyge .
Crclopyge ~p. a
Cyelopyge sp. b
Cyclopyge sp. ¢
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L. 90

18, 26, 33

B 3

7. 82

43

.82

. L. 20,083
26, 35, 87, pl. XI
29, 35, 87. pl. X
9. B8, ph X

Cwphaspis 45
Cyrtometopus . 140
D
Dalmanites . P a4
Dalmaniting V. 2, 6. 8, FL-13 15-20, 24, 26-33, 18-41, 49, 101, 103,

LE7, 118, 169, pl. VI X1V, XV, XVIIL XIX

Dalmaniting sp. . . .o . 12, 20
decacantha, Aciduspis w( yrtometopus» 7). 0 0 0 . . 103, 106
decacantha, Diacanthaspis . 11, 24 30, 43, 103, 105%, 140,
pLXV-XVI

decacanthus, Cyrtometopis 103, 106, 140, pl. XV
declinata, Colpocaryphe . L 17, 30. 46*
decoratu, Dionide 32,36, 163, 164%, 165, pl. XXXI
dentaia, Sphaerocoryphe . LL.32
depressus. Ruphiophorus 169, 170
Diacalymene . . 48
Diacanthaspis .. 103, 106, 140
diademata, Diacalymene . . 46*
Dicellograptus sp.. 9, 10
dicksoni, Shumardia. FE 160
Dindymene 35, 36, 52-55, 144, 146, 147, th. 6 (148/149). 153
Dindymene sp. . 144, 146, pl. XXVII
Dindymeninae 143
Dionide . . 36, 161, 165
discreta, Aciduspis 1Cwalnu'plmla7 P 104
dorsospinifer, Remopleurides 28
Drummuckaspis, - 108
drnmmuchensis, T onchodonus 22, W

I
ecclesiastica, Calliops k3|
ccclesiastica. Phacops 120
Eccoptochile 140
Fetillaenus . 92, 93
elevata, Novaspis 37, 178
elevata, Tretaspis i75
clliptifrons, Trinucleus . . . L 171
clongata, Symphysops subarmata 29, 35,90, 92, pl. XI
Encrinuroides . .82
Encrinurus . L 7. 52
FLodindymene . S2.850 144, 147, (h. 6 (148/149)
Fohomalonotus . L 118
Fohomalonotus ( Eolvomaionoins ) 118
Lophacops . 48
Lstoniops . 121
cucentra, Phacops. Lo 14
cuglypta, Dionide 25. 33, 36, 165
euglyptus, Polytomurus Lo .. 165
curopeensis, Sphaeragnostus gaspensis . . . . 28, 86, 57* pi. |
F

MHanaganni, Hibbertia 158
Flexicalymene 45, 47
[formosa, Dionide . 163
Sortis, «Cheirurus» 32

TRILOBITES

Jwveolutus, Eohomalonotus « Eollomalonats .0 0 I8,
fracta, Telephina L
fridericiaugusti, Dindvimene 17, I8, 25, 32

6 (148:139),

G
LUSPENNIN cUFOPeensis,
vaspensis, Sphacragnosius .
gaspenis gaspensis, Sphaeragnostus
wenalatus, Hysiricurus .
Geragnosius
Geragnostus sp.

gigantea, Cyclopyge. . . . . L 25,29, 3S,

Sphaeragnostus ... 2N, 56,

193

Page

19, 31, 118

30

2,82, 53*%, 146, 148, (b,
pl. XX Vil

STEoplo |
Y
28, 57
45, 46
S8opho o

21, 28, §8*

86. 87. pl. X
gigas. Ampyx (Lonchodomas, terragonns vav, 169, 171
girvanensis, Agnostus 147
girvanensis, Prociuys P
glabraius, Agnostus . 59, 61
wlobifrons. Anmpya Lo FE 166, 167
elobosa. Actinopeltis L 20,0250 31,49, 50, 51%, 132,133
globosu, Actinopeltis cf. . Lo 20 3 13 pl XXV
Glyptograpius sp. . 8
gracilis. Nemagrapiuy . 169
grandis. Dalmanitina proeva 19
grandis, Dabmanitina socialiv 18, 119
grandis, Placoparia . . 435
grandis, Placoparia ' Haw, /l’lll) 36, 46, 127
granulata, Acidaspis. . . . . . . . . . . . . . .. 103
granutata, Tretaspis 7, 9.0 L1 17, 22, 33, 101, 171, 173*. 174, 175,
pl. XXXI-XXXVI
gramdata buckhlandi. Tretaspis 171, 174
granulata granulata, Tretaspiv 173,174
aranidatus, Asaphus . S 171
gramulatus, Lnlummlm(:l(' L. 98, 104, 171, 1730 pl. VL XXXV
granulatus, Pseudosphacrexochus 136. 139
eramdatus, Trinucleus . 171
gratus, Ampyx . o 166, 167
gratus. Raphiophorus 7 25, 33, 3R, 147, 166, 167%, pl. XXXII.
XXXHEL XXXVI
gryphus. Actinopeltis 250 3. 49% 500 51%, 133
grvphus, Actinopeltis cf, . . . . . . . . . . X013 pl XXV
H
Hammatoeneminae . R B
Hammalocnemis 480141
Harpes Lo R 4
Hawleiu), Placoparia. Lo . 125,127
heidingevi, Dindymene 22, 32, 35, 36, 146, 147, (b, 6 (148.149) 153
hemicranium, Pseudosphacrexochius PR I3
Hibbertia e 157, #58
Hibbertia sp.. . . . . . . . . . . . . . . 32059 pt. XXX
hisingeri. Octitlaenus . . . . . . . L1821, 300 37
hisingeri. Octitluenns cf. . 21, 30, 37
Holmia Re
Holotrachetus . 45
hospes, «lllaenus» . L . . 4]
hughesie, Dindvmene . . Lo U360 147, 1. 6 (148114
1
Hilaenus . L 93
«lllaenus» sp. . . L L oo 3009395, pll XIV
incerta, Culymene. 30
incerta, «Calymene» . . JE N 4]
inexpeciata, Brongniartella . 19, 31, 16, 118
inevpectatus, Homalonotes . . . . . . . . . . . . 116
ingens, Asaphus. . . . . . . . . . . . . . . 14 H 77. 79. 8t
ingens, «Asaphus>-. 77
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insignis, Cheirurus

ZOFIA

Page
e 127
18. 26, 31, 49, 50, S1°,

insocialis, Actinopeltis . 130, 140 .
insocialis, Cheirurus . 130
intermedia, Calymenc . P 1134
intermedia, Ceraurineila . 2, 1L, 24, 31, 39, 127, pl. XXIl!
intermedius, Cerqurus . . . . . ., . . . . . . 127, 128
irregularis, Ogmocnemis. 28, 69, 70, Tie. plo I IV, XXVI
J :
juanussoni, Opsimasaphus 11, 25, 29, 36, 75. 77. 79, 8[*. pl. VI1i
K
kiueri, Dalmanites 11
kiceri, Dalmanitina . 119
Njerulfia . L PN 54
kingi. Oedlcvbcle Lo 20 T0 WL 24 '_’7. 33 38, 43, 157, pl. XXV
I
laciniatus. Lichas . 29
laevigatus, «lsotelus: L0029 |
lata, Niobe. 75, 78 |
lata. «Niobew . . . 14, 15, 77
laticeps, P>eudo\phaere‘o;hux . .10, 17, 24, 31, 127 |
latifrons, Stygina . 38. 39, 83
latilimbus, Tretaspis . T 25, 33, 36 ,
latus, Opsimasaphus 15, 29, 36, 77, 718°. pl. VI-VIIL |
taxatus, Platylichas . 25, 29 |
Leonaspis 20, 98, 101
leptopleura, E(I:[Iaem:s 24, 93, 95
leptopleura, Ectillaenus cf. . 24, 30
leptopleura, Nlaenus . O . 30, 93
linearis, Pleurograptus S. 8, 10, 11, 13, 14, l6 22 27, 33, 38, 146
Lingulella sp.. . [ § |
Liocnemis . 120 121, 123
Lonchodomas . . .. 0, 169, 171
longicaudata, Dmdymene IS 24 32 147, 148, 1b. 6 (148/149), i
153, 155, 156, pl. XXVI, XXVIII-XXX
longifruns, Ectilluenus . 97
longifrons, Hlaenus F . ¥
longifrons, Zbirovia, . 24, 30, 92, 97, 98, pl. XIL |
fongispinus, Raymondites . . 46° !
loveni, Paracybelvides . 32
lundgreni. Cyriograptus
M
marginata, Diacalymene . e e e e e 7. 13 |
megalophthalma, Panderia 10, 11, 24. 30. 90, 92. 93, 94, pl. X |
megalopthalmus, Hlaenus. A 93, 94
megalophthalmus, lllaenus (I’nmlerm/ . 94
Microparia . 88
minimus, Climacograptus . 10
minor. Stygina . 38
minuta. Dindymene . 147
mirabilis, Cyclopyge. . . .. . . 86
mirka, Acanthaloma. i8, 98, 101
miserabilis, Climacograptus cf unlurn 10
modestus. Proetus. 69
morea, Corrugatagnostus. .89
morrisiana, «Dalmanites» 26, 3t |
morrisiana, Dalmanitina . e e 18
mucronata. Dalmanitina V, 2, 7-9, 12, 13, 15-20, 22, 25-27, 31,
39-41, 98, 101, 112, 116, 118, 119, 120,
th. 6 (148/149), 156, 157, 168, 169, 178,
179, 181, 182, pl. -1V, VII, VIII, XIV,

mutcronatus, Dalmanites .

XV, XVIHI-XXT, XX1V-XXVI]
11
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Page
multidens, Diplograptus ax
murchisoni, Amphitryon . 65
murchisoni, Staurocephalus . Lo 38
mutilus, Carmon 1O, 25,0 31..39, 44, 46°, 47, 112, 114%, 115,
pl. XVI, XVIL
mutilus, Trilobites . 45, 112

N
nebula, Plegmarograpius . 10
neglecta, Stubblefieldia 32, 140
neglectus, Cheirurus . 140
neuter, Cyriometopus 32
Nileidarum gen. indet. .. 18
nobilis, Asaphus 76, 79
nobilis, «Asaphus» 76. 77
nobilis, Asaphus [Pty lwpvxe) 79. 81
nobilis, Pseudobasilicus . .79
normalis, Climacograptus \(alan\‘ L. 12006
Novaspis 20, 37, 175, 178
Novaspis sp. . 37. 178, pl. XXXV

0]
wblita. Stenopareia 18, 26. 30
oblongula, Aeglina - 88, 89, pi. X
ocltacanthus. Cyrlamelopu\ .. 134, pl. XXV
octacanthus, Pseudosphaerexochus . 134. 136, pl. XXV
Qedicybele . SI, 157
Ogmasaphus . R 78
Ogmocnemis . 20, 38, 69, 132
olini, Acidaspis (Lunmnpn) . 98. 101
olini, Dalmanitina . . . . 1,79, LS, ’6 31, 39441, 119, 120,
pl. XIX, XX
olini, Dalmanitina cf. . Y 19
olini, Leonaspis 2, 8, 12, 17-19. 26, 27, 30, 39, 98, 100*, 01, 103,
pl. VII, X1V, XV, XVIII
Opsimasaphus . 44, 75, 77, 82
Opsimasaphus sp. e 29, 81, pl. Vi1
ornata, Dindymene 22, 32, 35, 36, 147, 148, (b. 6 (148/149), 150%,
151, 183, pl. XXV, XXVIL XXIX. XXX
Orthograptus sp. . 10
orvikui, Pseudosphuere \nrhur L. 136
Otarion . . .. 45, 63, 64
«Otarion» sp. i ’7 28, 179, pl. VI
«Otarion» sp. b N . 28, 180, pi. I
«Otarion» sp. ¢ 28. 181, pl. VII. VIl

r
Paecnebeletellu 179
Panarcheognus 179
Panderia . 93
parabola, Pharup; .n
parabola, Phillipsia . . 38,72
parabola, Phillipsinella 7. B \0-13 17 22. 27 28 37. 38, 43, 45,
72, 73¢, 74%, 75, pl. IV, V
parabolina L. 179
paragenalatus, Hyslncums . 45
Parillaenus . 93
parvigena, Proetus. . .. 69
pectinifer, Pmulo;phaerexorhm 31, 139
Peltura 179
Pelturina . .. 179
peregrina, Acidaspis . 101
perrugatus, Corrugalagnosins . .. 59
persculpius, Glyptograptus . 11, 16
Phacops . 48
Phacops sp. 11



Pharostoma .
phillipsi, Kloucehia
Phillipsia .

Phillipsinella .

Placoparia . . . . . .
Placoparia (Hawleia) .
Placoparia (Placoparia; .
planifrons, Ortarion . . . |
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Page

. 45

RINE 1

R 45
38, 47, 48, 72
C450128, 127
125,127

127

64

plasi, Dindymene 15, 36. S5, 147, th. 6 (148/149), 151, 152, 153,

Plasiaspiv S
platynotus, Asaphus . .
platynotus. Brongniartella 2, 8.

pl. XXIX
. 83-55, 144
116

12,19, 26,27, 31, 39, 116, 117, 113.

pl. X1X
platynotus, Homalonotus | 116
pleurexanthemus, Ceraurus . L 128
polonica, Shumardia 32, 37, 159, 160%, pl. XXXII
polytoma, Dicranopeltis | .29
portiocki, Ampyx . s e e i4. 169
portlocki. Lonchodomas 7. 11. 22, 33, 3%, 169, 171 pl. XXXIH,

XXXV
prantli, Placoparia (Hawleia) 31, 360 125, 126*, 127, pl. XXIH
Primaspis 106
primus. Carmon 44, 45
Prionopeltis P 182
«Prionopeltis 1 zelesskyi, Proctus. . . . . . . . . . . . . 182
Proceratocephala 107, 108
procerus, Proetus . 69
Proetidella . L. . 69
Proetus 45, 69, 182

wProetus» sp.

«Proetus» sp. b

«Proetus» ap. ¢

proeva. Dalmaniting.

proeva, Dalmanitina socialis
proeva grandis, Dalmanitina .
proeva proeva, Dalmanitina
proeva socialis, Dalmanitina .
proevus, Phacops .
prominens, Bailiaspix
Protopeltura

Pseudoa.aphus

Psendobasilicus .
Pseudocybele .
Pseudosphaerexochus
Pseudosphaerexochus sp. a
Pseudosphaerexochus sp. b
Pseudosphaerexochus sp. ¢

27, 28, 181, 182, plL IIl, XXI
... 27,28, 182, pl. XXI
27, 28, 182, 181, pl. XXV

) 1y

19

119

19

19

119

47

179

o8

75, 77
N 1
39. 129, 130, 134, 137, 139
32,137, pl. XXIV

32, 138, pl. XXV

32, 139, pl. XX111

Pterygometopus . 121
pulchra, «Calymene» 30
pulchra, Dindymene . P 144
pulchra, Fodindymene I, 2, 5, 7, 9-11, 13-19, 21, 22, 24, 25, 28-33
35, 39, 48, 52, S53%, 5S4, S5, 75, 113, 120

120, 125, 127, 137, 144, 145* 146

th. 6 (148/149), 149, 156, 170, 171, 176

pl. XXVI-XXIX, XXXV

pulchrum, Pharostoma . 45, 46*
punctillosus, Holotrachelus . . 36

quadrangularis, Cyclopyge 11,
quadrilineatus, Remopleurides.

radians, Amphitryon 7, t7, 22,

radians, Cyphyra .
radians, Remopleurides

Q

25, 29, 135, 83, BS*, 86, pl IX

65

24, 28, 33, 65, 66, 67. pl. I, NI
65

22, 65, 66

Raphiophorus .

Raphiophorus sp. .

ravni, Psewdosphaerexochus.
Raymondites . e
recurvus, Liocnemis 7.15, 24,

recurvis, Phacops
recurvus, Prerygometopus
rediviva, Aegling
rediviva, Cyclopyge .
Remopleurides
Remapleurides” sp.
Remopleurides? <p. a.
Remopleurides? sp. b,
remotus, Proetus
roemeri. Haenux
roemeri, «lllaems»
rostraius, Ampyx .
rostratus, Lonchodoma

ronaulti, Raphiophoras .

S

sinctacrucensis. Hibbertia 32,
scalaris miserabilis, Climacograptus
sealaris normalis. Climacograpins .
seanicus, wProetus»

seotica, Shwmardia

yeotica, Trinucleus cerivides var.
seoticus, Proetuy Lo
sedywicki, Brongniariella .

senaria, Flexicalymene .

seticornis, Tretapiy | ..
seticornis seticornis. Tretaspis .
setirostris, Raphiophorus .
Shumardia . .

socialis, Dalmanites .

socialis, Dalmanitina

socialis, Dalmanitina proeva .
socialis grandis, Dalmaniting .
~yocialis proeva, Dalmanitina .
socialis socialis. Dalmaniting .
socialis, Phacops

sola, «Otarion»

speciosa, Aeglina .

speciosa, Cyvelopyge . . . . . . .
speciosa, Cyclopyge {Microparia) .
speciosa, Dindymene
speciosa, Dionide .
speciosa, Microparia
Sphaeragnostus .
Sphuerocorvphe .

spinifera. Symphysopy .
spinulosa, Dindymene . Lo
Stanurocephalus 7, 8. 14-18, 24, 26,
Staurocephalus sp. b
Staurocephalus sp. ¢

Stubbleficldia .
Stubblefieldia  sp.
Stygina

Stygina sp. Lo
styloideus, Climacograptus . . . .
subarmata elongata, Symphysops
subarmata subarmata, Symphysops
subarmata, Symphysops .
subarmatus, Sphaeragnostus
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PLATE |
Page
Sphaeragnostus guspensis europeensis n. subsp. 56
(Brzezinki, Poland: Upper Ordovician, Srauvocephalus clavifrons zone)
Fig. 1. Pygidium (1G no. 2. 1L 307); 12,
Fig. 2. Pygidium (1G no. 2. II. 393); < 6.
Fig. 3. Pygidium, holotvpe (1G no. 2. [1. 308): S
Geragnosius sp. 58
Fig. 4. Cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. il. 6¥); . 15
Trinodus sp. 62
Fig. 5. Pygidium. Wolka, Poland: Upper Ordovician. S. clavifrony zone (1G no. 2. Il 61): » 6.
Trinodus tardus (Barranpe) b
Fig. 6. Pygidium. Riscbekken, Bornholm; Upper Ordovician, Treraspis beds (CM no. 1875, 1933); ~. 10,
Fig. 7. Cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 11. 47); x 5.2.
Fig. 8. Cephalon. Same locality and horizon (1G no. 2. 1I. 5§5j); .- 6.3
FFig. 9. Entire individual, latex cast of the specimen figured by KifLa~ (1957, pl. 1, fig. 6). Same locality and
horizon (IG no. 2. Il 62); > 7.5.
Fig. 10. Pygidium, latex cast. Same locality und horizon (1G no. 2. 1I. 43); ~ 14,
Fig. 11. Entire individual. Same locality and horizon (IG no. 2. 1L. 64); x 10.
Fig. 12. Pygidium. Brzezinki, Poland; Upper Ordovician, probably S. clavifrons zone (1G no. 2. 1l. 54); ~ 5.
Fig. 13. Pygidium. Brzezinki. Poland: Upper Ordovician. S. clavifrons zone (IG no. I 11 65): ~ 5.6,
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l-ig.

1-ig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
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BOHEMIA AND SCANDINAVIA

PLATE 11

Page

«QOtarion» tenuis n. sp. . . . . . . . . . . . .. 63

. Cephalon and fragmentary thorax, latex casl, holotype. Brzezinki, Poland; Upper Ordovician, probably

Staurocephalus clavifrons zone (1G no. 2. 1. 255); x 14
Cranidium. Wbélka, Poland: Upper Ordovician, S. c¢lavifrons zone (IG no. 2. 1. 254b): 7.8

Amphitryon radians (Barranor) . . . . . . . . . . . 65

(see also pt. IH1)

. Cranidium and thorax. Lejskov, Bohemia; Upper Ordovician, Krdluv Dvur beds (KUM coll.); 2.
. Hypostome. Same locality and horizon (KUM coll.); « 6.

. Cranidium. Brzezinki, Poland: Upper Ordovician. S. clavifrons zone (JG no. 2. 1I. 167); - 2.5

. Cranidium. Same locality and horizon (IG no. 2. 1. 166b); « 3.

. Cranidium, strongly deformed laterally. Same locality and horizon (1G no. 2. 1. 164); - 5.

«QOrtarion» sp. b . . . . . . . . . . . . .. 180

. Cranidium. Zalesie, Poland;, Upper Ordovician, Dalmanitina mucronara zone (IG no. 401. 1. 45); x 8.
. Cranidium. Same locality and horizon (IG no. 401. II. 39); % 12.
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FFig.

Fig.

Fig.

tag.
IFig.
Fig.
Fig.

Fig.

Fig.
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PLATE 1}
Pagc
«Proetus» sp. a4 . . . . . . . . . . . . . 181
(see also ph XXI)
I. Fragmentary cranidium, lalex cast. Zalesic, Poland: Upper Ordovician, Dalmanitina mucronara zonc
(1G no, 401, 11. 143): =< 7.5.
2. Cramdium, latex cast. Same locality and horizon (1G no. 401, [ 150); - 6.5,
Proceratocephala terribilis bituberculata n. subsp. . 1)
(see alxo plo XV
3. Cramidium. Brzezinki, Poland: Upper Ordovician., Srawrocephalus clavifrons cone (1G no. 2. 11, 75); - 8.
Trilobites sp. . . . . . . . . . . . 7%
(see also pl. XXI)
4. Fragmentary cranidium, Liex cast. Zalesic, Poland: Upper Ordovician, D. mucronara zone (1G no. 401, 11,
138); = 7.5.
5. Fragmentary cramidiunt, lntex cast. Same localinn and horizon (1G no. 401, 11 141 7.5
Ogmocnens  jrregularis n.sp. . . . . . 70
(Brroezinki, Poland: Upper Ordovicun, Siaurocephalus clavifrons zone)
(s alko plo 1V
6. Pygridium (1G no. 20 110 262y - 4.5
7. Cephalon (1G no. 2, 1. 275y - 4.5,
8. Cramidium and free cheek, mmpression. holotype (1G no. 2011 267y, - 6,
9. Nearly entire specumen (IG no. 2. 1L 264); - 5.
Remopleurides” sp. w . . . . . . . . . . . 07
10. Cranidium and some thoracic segments. Brzezinki. Poland: Upper Ordovician, S. clavifrons zone (1G
no. 2. 1L 169): <« 2.5
Amphitryon radians (Barrasory .0 0 0 0 0 0 0 0 0 . 05
(~ee also plo ih
11, Pyvgidium. Wolka. Poland: Upper Ordovician, S, clavifrons cone (1G no. 20 1 165b): 7.
Amphitryon sp. . . . . . . . . . . . . .. 6]
12. Cranidium. Breezinkic Poland: Upper Ordovician, S. clavifrons zone (1G no. 2. 11 168): - 6.
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Fig.

Fig.
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PLATE IV
Page
Phillipsinella parabola (Barranpe) . . . . . . . . . 712
(see also pl. V)
Free cheek. Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone (1G no. 2. 11. 153b); < 5. 5.
Cranidium. Brzezinki, Poland; Upper Ordovician, probably S. clavifrons zone (IG no. 2. 11. 344); % 15.
Cranidium. Same locality and horizon (IG no. 2. 1. 151); x 15.
Hypostome. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 11. 343); x 13.
. Cranidium. Zalesie. Poland: Upper Ordovician, Dalmanitina mucronata zone (1G no. 401, I1I. §7); -~ 5.
Cranidium. Same locality and horizon (IG no. 401. 1. 56); 9.
Cranidium. Brzezinki. Poland: Upper Ordovician, S. clavifrons zone (1G no. 2. 11 34fa); - 15,
Ogmocnentis irregularis n. sp. o oL 70

(~e also plo 11D

. Nearly entire specimen. Brzezinki, Poland; Uppcr Ordovician, S. clavifrons zone (1G no. 2. 11, 266a); - 5.5
. Pygidium, latex cast. Sume locality and horizon (1G no. 2. 1l 269); % 14,
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PLATE V
Page
Phillipsinella parabola (Barranogy . . . . . . . . . . T2
Fig. 1. Entire individual and two cephalons, latex cast of the specimen figured by KieLan (1957, pl. 4, fig. 1).
Brzezinki, Poland; Upper Ordovician, probably Sraurocephalus clavifrons zone (1G no. 2. 11, 157); ¢ 8.
Fig. 2. Ventral side of cephalon, showing rostrum and hypostome, latex cast. Brzezinki, Poland: Upper Ordovician.
S. clavifrons zone (IG no. 2. Il. 347a): ~ 7.
Fig. 3

. Enure individual, latex cast of the specimen figured by KIELAN (1957, pl. 4, fig. 2). Same locality and
horizon (IG no. 2. 1I. 150b); x 5.5
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PLATE VI

Page
Opsimasaphus latus (Anceun) . . . . . . . . . . . 78

(see also pl. VIl and VIID)

Fig. 1. Pygidium. Skogastorp, Vistergotland. Sweden: Upper Ordovician, Red Tretaspis mudstones (UM no.
Ar, 2021); = 1.5.
Fig. 2. Pygidium. Mosseberg. Vistergotland, Sweden; Red Treraspis mudstones (UM no. Vg, 708); ~ .5,
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Fig.

Fig.

Fig.

big.

Fig.
Fig.

Fig.

BOHEMIA AND SCANDINAVIA

PLATE VI

Opsimasaphus jaanussoni n. sp.

. Entire, young specimen. Brzezinki, Poland: Upper Ordovician, Staurocephalus clavifrons zone (G no. 2.

II. 163b): > S.5.

. Entire specimen. holoivpe. Vasagaard. Bornholm: Upper Ordovician, 7reraspis beds (CM no. 1884.

1512): 4.

Opsimasaphus latus (ANGELIN)
(see also pl. Vi und VII)

. Cramdium, latex cast, lectolype; specimen figurcd by ANGELIN (1851, pl. 10), cranidium only. Kinnekulle,

Vistergotland, Sweden; Upper Ordovician, Red 7reiaspis mudstones (RM no. Ar. 14209 b): 1.5

«Orarion» sp. ¢
(see also pl. VIID)

4. Pywidium. Zalesie. Poland: Upper Ordovician. Dalmanitina mucronara zone (1G no 4010 H. 30 12

Leonaspis olini TROEDSSON
(see also pl. XJV, XV and XVIII)

. One thoracic segmenl. Locatity and horizon as fig. 4 (IG no. 401, 1. 20y, .. 4.
. Latex cast of specimen figured by WAHLENBERG (1818, pl. 2, fig. 4%) as pygidium of Entoniosiraciies

granulatus. Mésseberg, Vistergotland, Sweden; Upper Ordovician. Dalmaniting beds (UM no. Ar. 2046): - 4.

«Calymene» sp.

. Pvzidiuni. Breezinki, Poland: Upper Ordovician, S, clavifrons rone (1G no. 20 1 39 .

Page
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98

115
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Fig.

Fig.
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Fig.
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PLATE VIl

Stygina sp.

. Cranidium. Woélka, Poland; Upper Ordovician, Staurocephalus clavifrons zone (1G no. 2. 1L 159); < 9.
. Nearly entire specimen, showing imprint of the hypostome. Brzezinki, Poland: same horizon (IG no. 2.

IT. 158b); x 8.1

Opsimasaphus sp.

. Free cheek. Vasagaard, Bornholm; 7retaspis beds (CM no. 1884. 1545); nat. size.

Opsimasaphus latus (ANGELIN)
(see also pl. VI and VII)

4. Free cheek. Vistergotland. Red Treraspis mudstones (RM no. Ar 14531} 1.5

«Qtarion» sp. ¢
(see also pl. VII)

. Pygidium. Zalesie, Poland; Upper Ordovician, Dalmanitina mucronata zone (IG no. 401, 11, 34): 12,

«Otarion» sp. u

. Cranidium. Stawy, Poland: Upper Ordovician, D. mucronata zone (1G no. 401. II. 122); x 12.
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Fig.
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Fig.
Fig.

Fig.
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PLATE IX

Cyclopvge quadrangularis n. sp. . . . . . . . . . . . 83
(Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons zone)

Pygidium (1G no. 2. 1, 222); ~ 20.

. Pygidium (IG no. 2. 1I. 234); .« 15.
. Glabella (1G no. 2. II. 225); x 14,

Pygidium, latex cast (IG no. 2. Il. 235b): < 10.

. Glabella (IG no. 2. IT. 210a); > S,

Nearly entire specimen, holotype (1G no. 2. 1. 227); x 5.
Cephalon with imprint of doublure (IG no. 2. Il 361); ~ 5.

. Doublure with eyes (IG no. 2. 1I. 232); . 4.
. Doublure with eyes (1G no. 2. II. 213a): 5.

Liocnemis concinnus n. sp. . . . . . . . . . . . 123
(sce also pl. XXII)

Cephalon and fragmentary thorax, hololype, specimen figured by KIELAN (1957, pl. 2, fig. 2) as Prery-
gometopus recurvus, Brzezinki, Poland: Upper Ordovician, S. clavifrons zone (IG no. 2. 1. 172a); X 3.

Liocnemis recurvis (LinnaRssON) . VA |
(see also pl. XXI and XXII)

. Entirc, damaged specimen, figured by KioLaN (1957, pl. 2, fig. 4). Brzezinki, Poland; Upper Ordovician,

S. clavifrons zone (IG no. 2. II. 88); x 3.

. Pygidium, latex cast, Wolka, Poland; same horizon (IG no. 2. L. 79b); < 7.
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Fig.

Fig.

Fig.
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PLATE X

Cyclopyge sp. ¢

. Doublure with eyes. Wolka, Poland; Upper Ordovician, Staurocephalus clavifrons zone (IG no. 2. 1L

239a); % 5.

Cyclopyge gigantea (Barranpe)

. Fragmentary thorax snd pygidium. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2.

I1. 240); > 1.5.

Cyclopyge sp. b .

. Doublure with eyes. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. 1I. 237a); < 5.

Microparia speciosa Hawre & Corpa

. Pygidium. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 1. 360); x 5.

. Nearly entire specimen, latex cast. Same locality and horizon (IG no. 2. II. 2dla); < 5.

. Entire specimen. Lejskov, Bohemia; Upper Ordovician. Kraluv Dvir beds (OM no. A 15072); x 6.
. Entire specimen — ANGELIN'S type specimen of Aeglina? oblongula ANGELIN (1854, pl. 24, fig. 5).

Vistergotland, Sweden; Upper Ordovician, Red Treraspis mudsiones (RM no. Ar, 14822); x 7.

. Pygidium, figured by OLIN (1906, pl. 3, tig. 8) as Symphysurus superstes OLIN. Rostanga?, Kodngen,

Scania, Sweden; Upper Ordovician, Tretaspis beds (LM no. L. O. 1956t); = 6.

. Pygidium, figured by OrLIN (1906, pl. 3, fig. 9) as Symphysurus superstes OLIN, Rostanga kyrkback,

Scania, Sweden; same horizon (I.LM no. L. O. 19571). ¥ 6.
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PLATE XI
Page
Symphysops subarmata elongata n. subsp. . . . . . . . . 90
(Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone)
. Pygidium (1G no. 2. 1. 247a); x 4.5.
. Pygidium (IG no. 2. 11. 249b); x 4.5.
. Pygidium, latex cast, holotype (IG no. 2. I1. 250); <« 7.5.
. Pygidium (IG no. 2. 1I. 248); > 5.
Symphysops sp. b . . . . . . . . . . . . . . 92
. Thoracic segment. Brzezinki, Poland; Upper Ordovician, S. clav;frons zone (IG no. 2. 1I. 252); X §.
Symphysops sp. a . . . . . . . . . . . . .. 92
. Cranidium. Same locality and horizon (IG no. 2, 1. 251b); = 2.5.
Cyclopyge sp. a . . . . . . . . . . . . . . 81

. Doublure with eyes. Same locality and horizon (IG no. 2. II. 236); X 4.5.
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PLATE Xl
Page
Zbirovia longifrons (Ou~) . . . . . . . . . . . . . 97
. a-c Cephalon, holotype, in dorsal, anterior and lateral vicws, figured by Ouin (1906, pl. 3, fig. 14). Kodngen,
Scania, Sweden; Upper Ordovician, Tretaspis beds (LM no. L. O. 19621); x 12.
2. Cephalon. Brzezinki, Poland: Upper Ordovician, Staurocephalus clavifrons zone (IG no. 2. 11. 365); < 10.
Cephalon. Maosseberg, Vastergotland. Sweden; Upper Ordovician, Green Tretaspis mudstones (UM no.
Vg. 712); x 10.
. Pygidium, figured by OLIN (1906, pl. 3, fig. 6). Koidngen. Scunia, Sweden; Upper Ordovician, Treraspis
beds (LM no. L. O. 19641); = 10.
. Cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. [l. 364a); - 0.
Panderia megalophithalma  Linnarssoxs 98
. Pygidium. Wolka. Poland; Upper Ordovician. S, clavifrons zone (1G no. 2. 11 205): - §.
ZLdicella bornholnmiensis n. sp. . . . . . . . . . . 96

(see also pi. XD

. Pyaidium. Brzezinki, Poland; Upper Ordovician, probably 5. clavifrons cone (IG no. 2. 11 308); » 5.
8. Ccphalon, latex cast. Brzezinki, Poland; Upper Ordovician. S. clavifrons zopne (1G no. 2. 11. 369a); > 6.
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PLATE Xili
Puge
Zdicella bornholmiensis n. sp. . . . . . . . . . . . 96
(see also pl. XID
. Cephalon. Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons zone (1G no. 2. 11. 367b): - 2. 5.
. Cephalon. Same locality and horizon (IG no. 2. 11. 366); X 4.
. Nearly entire specimen. Vasagaard, Bornholm; Upper Ordovician, Tretaspis beds (CM no. 1884. 1518): ~ 6.
. Nearly entire specimen, holotype. Same locality and horizon (CM no. 353. 1883); x 5.
Stubblefieldia sp. . . . . . . . . . . . . .. 1

(see also ph. XXI1V)

. a-b Cranidium, in dorsal and anterior views. Vastergotland, Sweden: Upper Ordovician, Red Treraspis

mudstones (RM no. 15466); x S5.5.
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PLATE XIV

Leonaspis olini Troepsson
(see also pl. VII[, XV and XVIII)

. Cranidium. Zalesie, Poland; Upper Ordovician, Dalmanitina mucronata zone (IG no. 401, I1. 19); < 5.
. Free cheek. Same locality and horizon (1G no. 401. Il. 17); X 8.

. Crantdium. Same locality and horizon (IG no. 401. II. 23); x 12,

. Cranidium, specimen figured by TRoEDssoN (1921, pl. 1, fig. 29). Rostadnga, Scania, Sweden; Upper

Ordovician, Dalmanitina beds (LM no. L.O. 2935t); x 12

«lllaenus» sp.

. Cephalon. Brzezinki, Poland; Upper Ordovician. Srawrocephalus clavifrons zone (G no. 2. 11. 370); ~ 2. 3.

«llaenus» angelini Horm

. Entire specimen. Mosseberg, Vastergotland, Sweden: Upper Ordovician, Red fireraspis mudstones (UM

no. Ar. 2028); x 4.

«lllaenus» cf. angelini HoLm

. Fragmentary cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons cone (1G no. 2. 1L, 375a); < 5.
. Pygidium. Wolka, Poland; same horizon (IG no. 2. IL. 373b); = 4. S.
. Pygidium, latex cast. Brzezinki, Poland; Upper Ordovician, probably S. clavifrons zone (IG no. 2. 1l.

372); x 6.

UPPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME RELATED FORMS FROM

Page

98

95

95

95
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PLATE XV
Puype
Diacanthaspis decacantha (ANGELIN) 103
(see also pl. XVI and XVII)
Fig. 1. Fraginentary thorax and pygidium, lectotype — specimen figured by ANGELIN (1854, pl. 22, fig. 5)
as Cyrtometopus decacanthus n. sp. Vistergotland, Sweden; Upper Ordovician, Red Treraspis mudstones
(RM no. Ar. 15469); x 4.
Fig. 2. Fragmentary thorax and pygidium. Bornholm, Upper Ordovician, Tretaspis beds (CM no. 1871, 1243); X S.
Fig. 3. Nearly entire specimen. Vistergotland, Sweden; Upper Ordovician, Red Tretaspis mudstonecs (RM no.
Ar, 15461); ~ 3.
Leonaspis olini Troepsson 9¥
(see also pl. VII, X1V and XVIII)
Fig. 4. Pygidium. Zalesie, Poland; Upper Ordovician., Dalmanitina mucronata zone (1G no. 401. 11. 21); < 10.
Leonaspis centrina (Dauman) 101
Fig. 5. Nearly entire individual — latex cast of the specimen described by DALMAN (18284, p. 135) as Calymene

centrina n. sp. Mdsseberg, Vistergotland, Sweden; Upper Ordovician, Dalmmanitina beds (RM no. Ar.
15474); x 7.
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PLATE XVI
Page
Proceratocephala terribilis bituberculata n. subsp. 107
(se¢ also pl. 1)
Fig. 1. Cranidium, free cheek and two thoracic segments, latex cast — holotvpe. Brzezinki, Poland: Upper
Ordovician, Staurocephalus clavifrons zone (1G no. 2. 1. 29); 5.
Diacanthaspis decacantha (AnGeLIN) 103
(see alo pl. XV and XVID)
Fig. 2. a Enrolled specimen -- cephalon, latex cast; b the same specimen, thorax and pygidium, lalcx cast.
Brzezinki, Poland; Uppcr Ordovician, S. clavifrons zone (IG no. 2. II. 9a and 9b); x 5.5.
Fig. 3. Hypostome, latex cast. Wolka, Poland: same horizon (1G no. 2. [I. 392); - 10.
Carmon  murilus (Barrannr) [12
(see ulso pl. XV
Fig. 4. knure individual, tatex cast. Brzezinki, Poland: samc horizon (1G no. 2. [, 19): O,
Whittingtonia whittingtoni n. sp. 10Y
(see also pl. XVIID
Fig. 5. Cheek and glabella. Wolka, Poland; same horizon (1G no. 2. 11 72); S,
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PLATE XVII
Page
Carmon mutilus (BArRrRANDE) T B
(sec also pl. XV
Nearly entire specimen, latex cast. Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons
zone (1G no. 2. 1I. 4D): - 7.
Nearly entire specimen. Same locality and horizon (1G no. 2. 1. 30): 7.
. Hypostome. Same locality and horizon (1G no. 2, 1. 362); - 12.
. Cranidium. Same locality and horizon (1G no. 2. I1. 353a): 6. 5.
. Pygidium. Woélka. Poland; same horizon (IG no. 2. 11, 32): - 14,
Doublure showing rostral plate. Same locality and horizon (G no. 20 110 351u): - 8.
Diacanthaspis decacantha (Anceuin) . . . . . . . . . . 103
(see alvo pl. XV and XV
. Fragmentary cephalon and thorax, latex cast. Wolka, Poland; Upper Ordovician, S. clavifrons zone

(1G nu. 2. 11, 10); - 5.5.

. Fragmentary thorax and pygidium, tatex cast. Brzezinki. Polund: Upper Ordovician, probably S. cla-

vifrons zone (1G no. 2, Il 8): 54.
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rLATE XVIH

Page
Whittingtonia whittingtoni n. sp. e (0
. a-c Cephalon, holotype, in dorsal. anterior and lateral views. Wolka, Poland: Upper Ordovician, Srauro-
cephalus clavifrons zone (1G no. 2, 11. 69); 8.
. Fragmentary thorax, occipital ring and pygicium, latex cast. Brzezinki, Poland: same horizon (IG no.
211 73); - 6.
. a-c¢ Damaged cephalon, tn dorsal, anterior and laterat views. Wolka. Poland: same horizon (IG no. 2.
1. 7t; - 8.
Pygidium. Brzezinki. Poland: same horizon (1G no. 2. 11 70); 12,
Whittingionia sp. . . . . . . . . . . . . 112
. Cephalon. Zalesie, Poland: Upper Ordoviciun, Dalmanitina mucronata zone (IG no. 401, il. 64): = &,
Leonaspis olini Troepsson . . . . . . . . . . . 98

(see also pl. VI, XIV, XV)

. Pygidium. Alleberg, Vistergotland. Sweden: Upper Ordovician, Dalmanitina beds (RM no. Ar.

154575a); x 6.
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PLATE XIX

Brongniartella platynotus (DaLman)

Dalmaniting beds (SGU coll.): > 2.5
Cephalon. Same locality and horizon (SGU coll.): 2.5,

Dalmaniting mucronata {BronGNiakrt)
(se¢ also pl. XX)

Dalmanitina olini Temer.
(see also pl. XX)

Pygidium. Stawy, Poland; Upper Ordovician, D. ofini cone (1G no. 401. 11 66): 7.

. Fragmentary pygidium. Same locality and horizon (IG no. 401, 1. 67); ~ 7.

Dalmanitinag olini Tiserr, or D, mucronata (BronaNiary)

(see alo plo NX1

. Young cranidinnn, Stawy, Poland; Upper Ordoviciun, D, olind zone (1G no. 401, t1 54y - 25
. Young cranidium. Same localitv and horizon «1G no. 401, 1. 70); - 14,
- Young cramidiuni. Same locality and horizon (G no. 401 11 $5): = 14,

Page

16

. Cranidium. Zalesie, Poland; Upper Ordovician, Dalmanitina mncronata zone (IG no. 401, I1. 61); x 6.
. a-¢ Pygidium, in dorsal, posterior and tateral views. Kinnehulle, Vastergdtland, Sweden: Upper Ordovician.

IR

. Pypidium, fatex cast. Stawy, Poland . Upper Ordovician, Dalmanitina olini zone (1G no. 401, 11, 119); x &,

19

119-120
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PLATE XX

Dalmanitina olini TempLe. or D. mucronata (BRONGNIART)
(see also pl. XIX)

. Protaspis. Stawy, Poland; Upper Ordovician, Dalmanitina olini zone (IG no. 401. 1} 52): =

Protaspis. Same locality and horizon (IG no. 401. 1. 53); - 25.

. Protaspis. Same locality and horizon (IG no. 401. Ll. 50); - 25

Protaspis. Same locality and horizon (IG no. 401. Il. 51); ~ 25,

Dalmanitina mucronata (BRONGNIART)
(see also pl. XIX)

. Pygidium. Zalesie, Poland; Upper Ordovician, Dalmanitina mucronata zone (1G no. 401 1. 92); -
. Hypostome. Stawy, Poland; same horizon (IG no. 401, I1. 131); % 8.
. Cephalon. Kosov, Bohemia: Upper Ordovician. upper part of the Kralitv Dvur beds (KUM coil.): » 2.
. Pygidium. Same locality and horizon (KUM coll.); ¥ 2.

. Cranidium. Zalesie, Poland: Upper Ordovician, D. mucronatu zone (IG no. 401. 11. 105);
. Pygidium. Stawy, Poland; same horizon (1G no. 401. 1l. 93); ... 7.

.~ Cranidium. Stawy, Poland: Upper Ordovician, D. olini zonc (IG no. 401. II. 99); .. 2.5

Dalmanitina olini Temevr
(sce also pl. XIX)

Cranidium. Zalesie, Poland; Upper Ordovician, D. nuwcronata zone (1G no. 401, Il 714a):

Pygidium. Stawy, Poland: Upper Ordovician, D. olini zone (IG no. 401. Il. 72b); ¥ 7.

UPPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME RELATED FORMS FROM

Paye

119-120

25.

118

[.5.

0.

1Y
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PLATE XXi
Page
«Proetus» sp. u 181
(see also pl. D)
Fig. 1. Cramdium, latex cast. Zalesic. Poland; Upper Ordovician, Dalmaniting mucronata zone (1G no. 401,
1. 144); ~ 7.5,
«Proetusn sp. b 182
Fig. 2. Pvgidium, latex cast. Same locality and horizon (IG no. 401. 11 142); - 7.5,
Trilobites sp. 7%
(see ulsa pl. HY)
Fig. 3 Cranidium. latex cast. Same locahity and horizon (1G no. 401, 11 140): 7.5.
Ceraurus? sp. [2¥
{Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons zone)
Fig. 4. Young cranidium (G no. 2. 11, 380); - 14,
Fig. §. Cranidium (1G no. 2. 1l. 378); x 14
Fig. 6. Cranidium (IG no. 2. II. 377); x 8.
Fig. 7. Cranidium (IG no. 2. 1. 376); X {4,
Liocnemis recurvis  (Linnarsson) 121
(see also pl. 1X and XX11)
Fig. 8. Cranidium. Vasagaard, Bornholm; Upper Ordovician, Treraspis beds (CM no. 1877, 2004); - 6.
Fig. 9. Cramdium. Skogastorp. Vistergotland, Sweden: Upper Ordovician, Red Tretaspis mudstones (SGL.
coll); » 3.
Fig. 10. Cephalon, latex cast. Brzezinki, Poland: Upper Ordovician, Stawrocephalus clavifrons zone (1G no. 2.
[I. 77a); - 10.
Fig. 11, Cephalon. Skogastorp. Vistcrgotland, Sweden: Upper Ordovician, Red Tretaspis mudstones (SGL

coll); ~ S
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PLATE XX1I

Pugc
Liocnemis recurvus (LiNNaRSSON) N 24
(see also pl. IX and XXI)
. Lnure specimen. Brzezinki. Poland: Upper Ordovician, Stauwrocephalus clavifrons zone (1G no. 2. Il
84); ~ 3.5
Fragmentary thorax and pygidium, latex cast. Same locality and horizon (IG no, 2. [1. 82): ¥ 6.5,
Liocnemis concinnus n. sp. . . . . . . . . o123

(Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone)

(see also pl. IXh

Hypostome, latex cast (1G no. 2. 11, 17la): 6.
Hypostome (IG no. 2. I1. 383): - 4.5.
Fragmentary thorax, latex cast (1G no. 2. L. 173b); - 6.

Cranidium, latex cast of the specimen, figured by KigelLaN (1957, pl. 2, tig. 3) as Prervgomeropus recurvies
(IG no. 2. II. 173b); »x O.
Cranidium, latex cast (1G no, 2, 11, 175b): ~ 10
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PLATE XXiil

Pseudosphaerexvchus sp. ¢

. Fragmentary cranidium, Latex cast. Wélka. Poland: Upper Ordovician. Staiwrocephalus clavifrons zone

{IG no. 2. 1. 338b): ~ §.

Ceraurinella intermedia (Kieran)

Hypostome. latex cust. Breezinki. Poland: Upper Ordovician. probably 5. clavifrons zone (1G no. 2.
II. 25); = 7.
Hypostome, latex cast. Brzezinki, Poland: Upper Ordovician, 8. clavifrons cone (1G no. 2. 11 381): 13.

Placoparia ( Hawleia;  prantli n. sp.

. Fragmentary thorax and pygidium, natural impression. Breezinki, Poland: Upper Ordovician, S, clavi-

frons zone (1G no. 2. H. 329b): 1.5,

. Pygidium. latex cast. Brzeszinki. Poland: Upper Ordovician, probably S. clavifrons zone (1G no. 2. il

27; - 2.
Cramdium, latex cast, holotvpe, Same localin and horizon G no. 20 11 328b); - 3.

Actinopeltis sp. b

Pygidium. Wolka, Polund: Upper Ordoviciin. 8. clavifrons zone (1G no. 2. 11 333); - 8.

Page

139

133



Palaeontologia Polonica, No. 11, 1959 Pl XXIII

Z. Kieran: UpPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME
BELATED FORMS FROM BOHEMIA AND SCANDINAVIA



Palaeontologia Polonica, No. 11, 1959

Z. KIELAN: UPPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME RELATED FORMS FROM

Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

BOHEMIA AND SCANDINAVIA

PLATE XXIV

Actinopeltis cf. globosa (BarRraNDE)

. Cranidium. Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone (1G no. 2. 1. 331a); x 8.
. Pygidium. Brzezinki, Poland; Upper Ordovician, probably S. clavifrons zone (1G no. 2. 1I. 330); x 6.

Actinopeltis cf. gryphus (Barranpe)

. Pygidium. Wo6lka, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 1l. 357a); =« 5.

Actinopeltis sp. u

. Pygidium, latex cast. Brzezinki, Poland; samc horizon (IG no. 2. 1l. 332b); < 10U,

Pseudosphaerexochus wolkae n. sp.
(see also pl. XXV)

_a Nearly entire, strongly damaged specimen; b latex cast of pygidiuin of the same specimen. Woélka.

Poland: Upper Ordovician, S. clavifrons zone (IG no. 2. 1. I6la, 161b): a > 4, b < 10.

Pseudosphaerexochus sp. a

. Pygidium, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. Il. 337); x 12
. Pygidium, latex cast. Same locality and horizon (IG no. 2. 1. 314b); % 14

Stubblefieldia sp.

(see also pl. XIII)

. Cranidium, Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. I1. 335a); x 4.

Staurocephalus clavifrons ANGeLiN
(see also pl. XXVI)

. Free cheek. Zalesie, Poland; Upper Ordovician, Dalmanitina mucronata zone (IG no. 401, 11. 12); x 7.
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PLATE XXV
Paye
Pseudosphaerexochus wolkae n. sp. 134
(see also pl. XX1V)
Fig. 1. Pygidium, latex cast. Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons zone (1G no. 2.
II. 318); x 12
Fig. 2. Cranidium, holotype. Woélka, Poland: same horizon (IG no. 2. II. 160); » 7.
Hammatocnemis tetrasulcatus n. sp. 141
tsee also pl. XXVI and XXVII)
Fig. 3. Young cranidium. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (LG no. 2. 1l. 383); x 20.
Qedicvbele kingi WaiTtiNnGTON 157
Fig. 4. Fragmeniary cheek and glabella. Zalesie, Poland: Upper Ordovician, Dalmanitina mucronara zone (1G
no. 401. I1. 147); x 6.
«Proetus» sp. ¢ 182
Fig. 5. Cranidium. Zalesie, Poland; Upper Ordovician, D. mucronata zone (IG no, 401. II. 149); x 10.
Pseudosphaerexochus sp. b 138
Fig. 6. a-¢ Cranidium, in dJorsal, anterior and lateral views. Wolka, Poland; Upper Ordovician, S. clavifrons
zone (IG no. 2. 1I. 317a); ». 8.
Pseudosphaerexochus octacanthus (ANGELIN) 134
Fig. 7. Pygidium, holotype, specimen figured by ANGELIN (1854, pl. 22, fig. 6a) as Cyrtometopus octacanthus n. sp.
Kinnekulle, Vistergotland, Sweden; Upper Ordovician, Chasinops limestone (RM no. Ar. 15327); x 8.
Stubblefieldia sp. 139
{see also pl. XIII and XXIV)
Fig. 8. a-b Cranidium, in dorsal and lateral views. Kungslena, Vistergdtland, Sweden: Upper Ordovician, Red

Tretaspis mudstones (RM no. Ar. 15467); a X 3, b X 8.
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PLATE XXVI

Ogmocnemis irregularis n. sp.
(see also pl. IV and V)

. Cranidium. Kajetandéw, Poland: Upper Ordovician, probably Srawrocephalus clavifrons zone (I1G no. 2.

I1. 358): - 7.5.

Hammatocnemis tetrasulcatus n. sp.
(see also pl. XXV and XXVII)

. Cephalon, latex cast, holotype. Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone

(IG no. 2. 1L. 180); ~« 7.

. Pygidium, latex cast. Same locality and horizon (1G no. 2. [L. 195b); x 7.
4. Cranidium and fragmentary thorax, latex cast. Same locality and horizon (IG no. 2. II. 182); x 7.

Dindymene longicauduta n. sp.
(see also pl. XXVIIl — XXX)

. Pygidium. Tommarp, Scania. Sweden: Upper Ordovician, 7Tretaspis beds (LM no. L. O. 2875t); ~ 8.

Dindymene ornata Linnarsson
(see also pl. XXVII, XXIX and XXX)

. Cepbalon in antero-dorsal view, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG

no. 2. II. 94); x 12

Staurocephalus clavifrons ANGeLin
(see atso pl. XXIV)

. Pygidium, latex cast. Zalesie, Poland; Upper Ordovician, Dalmanitina mucronata zone (1G no. 401. IL

116); X 10.

. Cranidium. Same locality and horizon (IG no. 401. II. 13); x 6.
. Cranidium and thorax, latex cast. Stawy, Poland; same horizon (IG no. 401. I1. 2b)

;% 8.

>
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PLATE XXVII

Page
Fodindymene pulchra (Ouw)y 0 . . . . . . . 144
see also pl. XXVII and XXIX)
. a-b Cephalon, in dorsal and anterior views (specimen figured by OLin — 1906, pl. 1, fig. 21). photographed
under alcohol in order to show the course of the facial suture. Tommuarp. Scania, Sweden: Upper Ordo-
vician, Tretaspis beds (LM no. L. O. 19151); ~ 8.
. Pygidium, specimen tigured by OLIN (1906. pl. L. lig. 26) as Dindymene sp. Tostcrup, Scania, Sweden:
same horizon (LM no. L. O. 1920); ~ §&.
Dindvmene ornata Linsagsso~ . . . . . . 148
(see also pl. XXVI, XXIX and XXX)
Entire specimen, figured by OLiN (1906, pl. |, fig. 22) as Dindymene spinulosa n. sp. Koangen, Scama,
Sweden; Upper Ordovician, Tretaspis beds (LM no. L. O. 19161); = 8.
. Cranidium. Brzezinki, Poland; Upper Ordovician, Sraurocephalus clavifrons zone (1G no. 2. 11, 104); x 7.
. a-b Entire specimien, lectotype, in dorsal and lateral views (figurcd by LINNARSSON, 18694, pl. 1, fig. 15).
Vistergotland, Mdosseberg, Bestorp: Upper Ordovician. Red Treraspis mudstones (SGU colll); > 12
Hammatocnemis tetrasulcatus n. sp. . . . . . . . . . . 14]

(see also pl. XXV and XXV

. Cranidium. Brzezinki, Poland; Upper Ordovician, S. clavifrons zonc (IG no. 2. 1. 189); x 6.
. Thorax. Same locality and horizon (IG no. 2. Il. 382); ~ 2.
. Cranidium, latex cast. Same locality and horizon (IG no. 2, Il. 194); x 5.5
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Fig.

Fig.

Fig.

Fig.

Fig.

BOHEMIA AND SCANDINAVIA

PLATE XXV

Dindymene fridericiaugusti HawrLe & Corpa

. Cephalon in anterior view, latex cast. Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons

zone (IG no. 2. 1I. 104b); X 7.

. Fragmentary glabella and cheek. Woblka, Poland; same horizon (IG no. 2, II. 393): « 5.5.

Eodindymene pulchra (Ouin)

(see also pl. XXVII and XXI1X)

. Damaged cephalon, showing the course of the facial suture. Brzezinki, Poland; Upper Ordovician, probably

Fodindymene pulchra zone (1G no. 2. II. 90); = 12.

. a-b Nearly entire individual, showing the course of the facial suture, in dorsal and lateral views. The

specimen figured by KiELAN (1957, pl. 2. fig. 1). Brzezinki, Poland: Upper Ordovician, E. pulchra zone
(IG no. 2. 1I. 92a); a x 7.4, b x 4.4,

Dindymene longicaudata n. sp.
{see pl. XXVI, XXIX and XXX)

. Entire, strongly depressed specimen. Brzezinki, Poland: Upper Ordovician, S. clavifrons zone (1G no. 2.

II. 110); x 5.
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Fig.

Fig.
Fig. 3.

Fig.

Fig.

Fig.

BOHEMIA AND SCANDINAVIA

PLATE XXIX

Dindymene plasi n. sp.

. a Entire specimen, & pygidium and posterior thoracic segments of the same specimen. Male Prilepy.

Bohemia; Middle Ordovician, Svata Dobrotiva beds (Mr. PLAS coll.); ~ 7.

. Entire specimen. Same locality and horizon (Mr. PrLas coll); x 7.

a-b Entire specimen, holotype, in dorsal and lateral views. Sarka, Bohemia; same horizon (Mr. PLas
coll); x 7.

Dindymene longicaudata n. sp.
(see also pl. XXVI, XXVIHI and XXX)

. Pygidium. Wélka, Poland; Upper Ordovician, Stanrocephalus clavifrons zone (1G no. 2, 11. 106); x 6.6.

Dindymene ornata  Linnarsson
(see also pl. XXVI, XXVII and XXX)

5. Pygidium, with broken spines. Same locality and horizon (IG no. 2. 11 100); = 6.

Eodindymene pulchra (Oun)

(see also pl. XXVII and XXVIIIH

. Pygidium. Brzezinki, Poland; Upper Ordovician, Eodindymene pulchra zone (1G no. 2. Il Y1); - 6.

Pugc

151

153

14¥

144



Pl XXIX

a3
P
-

RELATED FORMS FROM BOHEMIA AND SCANDINAVIA

Z. KieLaN: UrPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME

\

e € L
fil \ f 1

- - -4 " -
: Cly .f.....%h o~

- My 1

W

|
N

& 4

Palaeontologia Polonica, No. 11, 1959




Palaeontologia Polonica, No. 1[I, 1959

Z. KIELAN: UPPER ORDOVICIAN TRILOBITES FROM POLAND AND SOME RELATED FORMS FROM

Fig. L.

Fig. 2.
Fig. 3.

Fig. 4.

BOHEMIA AND SCANDINAVIA

PLATE XXX
Page
Dindymene longicaudata n. sp. . . . . . . . . . . . 153
(see also pl. XXVI, XXVIII and XXIX)
Entire, damaged specimen, latex cast. Wolka, Poland; Upper Ordovician, Sraurocephalus clavifrons zone
(IG no. 2. II. 107); < 5.
Nearly entire specimen, latex cast, holotype. Brzezinki, Poland; same horizon (IG no. 2. 11. 108); x 6.
Cephalon and fragmentary thorax, latex cast. Same locality and horizon (IG no. 2. II. 108); > 7.
Dindymene ornata Linnarsson . . . . . . . . . . . 148

(see also pl. XXVI, XXVII and XXIX)

Fragmentary thorax and pygidium, latex cast. Brzezinki, Poland; same horizon (1G no. 2. 1l. 96b); ~ 7.
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BOHEMIA AND SCANDINAVIA

PLATE XXXI
Page
Dionide decorata n. sp. . . . . . . . . . . . . . 163
(Brzezinki, Poland: Upper Ordovician, Sraurocephalus clavifrons zone)
I. Fragmentary thorax and pygidium (1G no. 2. 1. 120); = 3.5.
2. a Cephalon, b latex cast of the left side of the same cephalon, showing ornamentation, holotype (IG no.
2. 1. 121a, 12ib); a x 1.8, b x 4.5.
. 3. Entire, damaged specimen (IG no. 2. 1. 122); - 5.

Dionide subrotundata w. sp. .~ . . . . . . . . . . . l6l

(see also pl. XXXII, XXXIIT and XXXV)

4. Fragmentary cephalon in anterior view, Same locality and horizon (1G no. 2, 1k 125); x 7.%.
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Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

BOHEMIA AND SCANDINAVIA

PLATE XXX

Dionide subrotundata n. sp.
(see also pl. XXXI, XXXIII and XXXV)

. Entire specimen, rubber cast, holotype. Vasagaard, Bornholm; Upper Ordovician, Treraspis beds (CM

no. 1871. 1251); x 8.

. Cephalon. Same locality and horizon (CM no. 1869. 1500); x 8.
. Fragmentary cephalon and thorax. Kodngen, Scania, Sweden; same horizon (LM no. L. O. 3876t); x 8.

Raphiophorus acus (Troepsson)
{see also pl. XXXV)

. a Fragmentary thorax and pygidium, latex cast; b latex cast of the cephalon ol the same specimen. Brze-

zinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone (IG no. 2. II. 312a, 312b); a x 12,
b X 9.

Shumardia polonica n. sp.

. Cephalon, holotype. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 11, 321); - 14,

Raphiophorus gratus (BarranDE)
(see also pl. XXXIII and XXXVI)

. Cephalon, specimen figured by OLIN (1906, pl. I, fig. 23) as Dindymene venusta OLiN. Ristonga, Scania,

Sweden; Upper Ordovician, Treraspis beds (LM no. L. O. 1917); x 7.

Hibbertia sp.

. Fragmentary cephalon and thorax, latex cast. Johnston, Maosseberg, Vistergétland, Sweden; Upper

Ordovician, Red Tretaspis mudstones (UM no. Ar. 2020); x 2.
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Fig.

Fig.
Fig.

Fig.

Fig.

Fig.

BOHEMIA AND SCANDINAVIA

PLATE XXXIl

Tretaspis granulata (W aHLENBERG)
(sec also pl. XXXIV-XXXVI})

1. Entre specimen, latex cast. Woélka, Poland; Upper Ordovician, Staurocephalus clavifrons zone (1G no.
2. 11 315); < 8.

2. Pygidium, Brzezinki, Poland; same horizon (IG no. 2. Il. 390a); < 2.
3. Lower lamella. Wélka, Poland; same horizon (1G no. 2. TI. 296); = I.5.

Raphiophorus gratus (Barranor)
(see also pl. XXX and XXXVI)

4. Fragmentary cranidium, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no.

2. 11 279); x 7.
5. Fragmentary cranidium, latex cast. Same locality and horizon (IG no. 2. II. 278): % 7.

Tretaspis seticornis seticornis STORMER

6. Fragmentary cephalon, latex cast of the specimen figured by KiELAN (1957, pl. 2, fig. 5). Wélka, Poland;

Upper Ordovician, S. clavifrons zone (IG no. 2. I1. 280): « 9.

Dionide subrotundata n. sp.
(see also pl. XXXI, XXXII and XXXV)

~ig. 7. Fragmentary cephalon and thorax. Brzezinki, Poland: Upper Ordovician, S. clavifrons zone (IG no.

Fig.

2. 1L 126); x &

Lonchodomas portlocki (Barranpe)
(see also pt. XXXWV)

8. Three damaged specimens. latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no.
2,11 115); x 7.5
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PLATE XXXIV
Pagc
Tretaspis granulata (WanLenserg) . . . . . . . . . . 17]
(see also pl. XXXHI, XXXV and XXXVI)
Fig. 1. Fragmentary cephalon, latex cast. Brzezinki, Poland; Upper Ordovician, Eodindymene pulchra zone
(IG no. 2. II. 391); x 4.5.
Fig. 2. a-b Cephalon and fragmentary thorax, latex cast, in dorsal and lateral views. Wolka, Poland; Upper
Ordovician, Staurocephalus clavifrons zone (IG no. 2, 11. 315); x 4.
Novaspis albida (Reep) T Y )
(see also pl. XXXVI)
Fig. 3. Lower lamella. Woélka, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. II. 131); x 7.
Hibbertia sanctacrucensis n. sp. . . . . . . . . . . . 157

(see also pl. XXXV)

Fig. 4. Cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. 1l. 324a);, x 2.5.
Fig. 5. Genal prolongations. Same locality and horizon (1G no. 2, 11. 323b); > 2.5,
Fig. 6, Cephalon and fragmentary thorax., Woélka, Poland; same horizon (IG no. 2. L 325a); » 3.

Wl
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PLATE XXXV

Tretaspis granulata (W AHLENBERG)
(see also pl. XXXIIT, XXX1V and XXXVI)

. a Cephalon and fragmentary thorax showing lower lamella, type specimen (figured by WAHLENBERG—

1821, pl. 2, fig. 4 — as Entomostracites granulatus n. sp.); b rubber cast of the same specimen, showing
upper iamella in dorso-lateral view; ¢ the same specimen, dorsal view. Alicberg, Vistergstland, Sweden:
Upper Ordovician, Stawrocephalus beds (UM no. Ar. 2000): . 3.

. Fragmentary cephalon. Brzezinki, Poland; Upper Ordovician, probably Sraurocephalus clavifrons zone

(IG no. 2. 1. 283); x 2.5.

Novaspis sp.
Cephalon. Brzezinki. Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. I, 129); - 5.

Lonchodomas portlocki (BarrRaNDE)
(see also pl. XXXIIT)

. Entire specimen. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 1I. 112); x §

Dionide subrotundata n. sp.
(see also pl. XXXI-XXXIIl)

. Entire specimen. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. 1I. 127); x 2.5.

Raphiophorus tenellus (BarraNDE)

. Entire specimen, latex cast. Brzezinki, Poland; Upper Ordovician; S. clavifrons zone (IG no. 2. 11. 388); x 8.

Raphiophorus acus (TroeDssoN)
(see also pl. XXXID)

. Nearly entire specimen, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (1G no. 2. IL

334b); x 6.

Hibbertia sanctacrucensis n. sp.
(see also pl. XXXIV)

. Fragmentary cephalon. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no. 2. I1. 323a); X 2,
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PLATE XXXVl
Page
Novaspis albida (Reep) S V)
(see also pl. XXXIV)
Fig. 1. Fragmentary cephalon. Brzezinki, Poland; Upper Ordovician, Staurocephalus clavifrons zone (IG no.
2. 1I. 130a); x 3.
Fig. 2. Damaged, entire specimen. Same locality and horizon (IG no. 2. II. 135); x 2.5.
Fig. 3. Damaged cephalon. Brzezinki, Poland; Upper Ordovician, probably S. clavifrons zone (IG no. 2. Il.
139); x 7.
Fig. 4. Entire, laterally deformed specimen, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone
(IG no. 2. IL. 132); x 2.
Fig. 5. Fragmentary cephalon, latex cast. Same locality and horizon (IG no. 2. IL 315); x 4.5.
Tretaspis granulata (Waurenserg) . . . . . . . . . . 171
(see also pl. XXXIII—XXXV)
Fig. 6. Fragmentary cephalon, showing upper and lower lamella. Woélka, Poland; Upper Ordovician, S. clavi-
frons zone (IG no. 2. 1. 275); x 1.5
Raphiophorus gratus (Barranpe) 166

(see also pl. XXXII and XXXII1)

Fig. 7. Entire, damaged specimen, latex cast. Brzezinki, Poland; Upper Ordovician, S. clavifrons zone (IG no.
2. II. 362); x 17.5.
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