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Representatives of genera Mucronaspis and Songxites (Trilobita)

from the Bohemian Upper Ordovician

Zastupci rodd Mucronaspis a Songxites (Trilobita)
z Ceského svrchniho ordoviku (Czech summary)

(12 text-figs., 3 plates)

PETR BUDIL

Cesky geologicky vstav, Kldrov 3/131, 118 21 Praha I, Czech Republic

The study presents a critical revision of Bohemian representatives of genera Mucronaspis Destombes, 1963, and Songxites Lin,
1981, The descriptions of these species are completed particularly with respect to a relatively high intraspecific variability. Validity
of the individual species and their assignment to different genera are discussed. The subspecies M. mucronata juna Snajdr 1987 is
included in the synonymy of Mucronaspis mucronata (Brongniart, 1827).
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Introduction

Representatives of the family Dalmanitidae Vodges,
1890, belong to the most important faunal elements of
the Bohemian Ordovician. Here, the genus
Mucronaspis Destombes, 1963, is represented by two
species in the Kriliv Dvar Formation (stage
Kralodvorian) and one species in the Kosov Formation
(stage Kosovian). The related genus Songxifes Lin,
1981, is represented by a single species in the Kréiltv
Dviir Formation. These species show very close affini-
ties to the representatives from Scandinavia, Great
Britain, Poland, Kazakhstan, but also, to a certain ex-
tent, from Morocco. This implies their importance for
phylogenic, stratigraphic and paleogeographic studies.

The material studied comes from the collections
of the Czech Geological Survey (CGU): MS§ (Milan
Snajdr), IV (Jifi Vang&k), PB (Petr Budil) and XA (pa-
leontological collections of CGU), of the Faculty of
Sciences of the Charles University (PffUK), National
Museum (NM), and from the collections of Ladislav
Marek (M) and Pavel Slehoffer (8) presently deposi-
ted in the Geological Institute of the Czech Academy
of Sciences.
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Morphology and biometrics

In the exoskeleton description I follow the morpholo-
gical terminology of dalmanitid trilobites published by
Snajdr (1990), supplemented by only few other terms.
Therefore, only some basic morphological terms often
cited in the text are given here (Fig. 1).

Systematics

Family: Dalmanitidae Vodges 1890
Subfamily: Mucronaspidinae Holloway, 1981

Genus: Mucronaspis Destombes, 1963

Type species: Dalmanitina (Mucronaspis) termie-
ri Destombes, 1963

Diagnosis: Cephalon broadly arched. Glabella with
three distinct glabellar furrows, the most impressed be-
ing S3. S2 adaxially directed slightly backwards, not
extending to dorsal furrows. Dorsal furrows narrow
but distinct. Eyes large to medium in size; their anteri-
or part situated near S3, their posterior part may extend
from S2 to almost posterior border furrow. Facial sutu-
re fairly to sharply sigmoidal in outline depending on
size of eyes. Anterior border narrow but mostly well
developed, frontal lobe of glabella only exceptionally
extending to but never beyond cephalic margin.
Lateral border narrow, mostly only weakly arched to
flat. Lateral border furrows mostly broad and shallow,
less frequently narrow. Cephalon in lateral outline mo-
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re or less concavely incised at the genal spines base.
Genal spines of various lengths. Hypostome with ma-
culae situated on posterior furrow. Posterior margin be-
aring 2 to 6 short spines of different lengths
(rudimentary but visible in some representatives).
Thorax consisting of eleven segments. Terminal ends
of pleurae simple, flat, their contour elongate, triangu-
lar. Pleurae terminally extended into short spines to-
wards pygidium. Articulating facets minute on all
pleurae except first, triangular. Contour of pygidium
subtriangular. Number of rings on rhachis varying bet-
ween 7 and 13, number of pleurae between 4 and 11.
Pygidial border present or absent. Pygidial spine of va-
rious length.

Remarks: Representatives of the genus Dalmanitina
Reed, 1905, are distinguished primarily by these featu-
res: Anterior border on cephalon mostly absent, only
rarely a slightly indicated anterior border present.
Posterior hypostomal margin with two rudimentary
granules only (Struve 1958), spines not developed.
Pleural tips arched, with well developed shallow not-
ches in the anterior part of the thorax (used as auxilli-
ary organs for thorax rolling); posteriorly these notches
get shallower, pleurac margins ovally truncated or ex-

Fig. 1. Exoskeletal morphology and bio-
metrics of the dalmanitid trilobites (after
Rabano 1989 and Snajdr 1990)

mi - median impression, S3 - anterior
glabellar furrows, S2, S1 - lateral glabel-
lar furrows, LO - occipital ring, Lf- fron-
tal glabellar lobe, L3, L2, L1 - lateral
glabellar lobes, vs - visual surface of eye,
pl - palpebral lobe, pos - postocular part
of facial suture, 1bf - lateral border fur-
row, pbf - posterior border furrow, poa -
postocular area, gs - genal spine ahr - ar-
ticulating halfring, fa - articulating facet,
tp - terminal part of pleura, pf - pleural
furrow, ipf - interpleural furrow, R - rha-
chis, df - dorsal furrows, rt - rhachial ter-
minal piece, tpr - terminal pygidial ridge,
s - pygidial spine

An adapted biometrical classification of
dalmanitid exoskeleton as given by
Rabano (1989) was followed in biometri-
cal measurements. A - cephalon length
not including genal spine length (sag.), B
- eye length (sag.), C - postocular region
length (sag.), D - genal spine length
(sag.), E - maximum cephalon width not
including genal spines (trans.), F - maxi-
mum pygidium width (trans.), G - pygi-
dium length not including pygidial spine
length (sag.), H - pygidial spine length
(sag.)

tended into very short spines (shorter and more gracile
than in Mucronaspis Destombes, 1963). Articulating
facets better developed. Thus, the representatives of
the genus Dalmanitina Reed, 1905, developed a rather
different mode of rolling, with notched pleural tips fit-
ting into lateral part of the doublure and posterior pro-
cesses of thoracic pleurae overlapped cephalic margin
(Holloway 1981). This type of enrollment was probab-
ly physically stronger than that of genus Mucronaspis
Destombes, 1963, in which, this structures were not
developed.
Representatives: Mucronaspis termieri
Destombes, M. greti Destombes, M. alnifensis
Destombes, M. zagoraensis Destombes, M. mucronata
(Brongniart), M. grandis (Barrande), M. olini
(Temple), M. brevispina (Temple), M. ? matutina
(Dean), M. ganabina Snajdr, M. ? nanchengensis (Lu),
M. ? yichangensis (Lin), M. ? malayensis (Kobayashi
et Hamada), M. danae (Meek et Worthen).
Stratigraphic and geographical distribution:
Caradocian to Ashgillian of Morocco, Scandinavia,
Great Britain, Poland, Czech Republic (Barrandian
area), Kazakhstan, U.S.A. (Illinois), ?China and
Malaysia.
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Mucronaspis mucronata (Brongniart 1822)
PL. L, figs. 1,2, 3

Synonymy of this species before 1952 is given by
Temple (1952).

1952 Dalmanitina mucronata mucronata (Brongniart):
Temple, PLI, figs. 1-8; P1. I, figs. 1; 3-4, 6; PL III,
figs. 1-4; PL. IV, figs. 1, 3, 7.

1958 Dalmanitina (subgen ?) mucronatata mucronata
(Brongniart): Struve, p. 198, 206-207.

1960 Dalmanitina mucronata (Brongniart): Kielan, P1.
XIX, fig. 4; Pl. XX, figs. 5-11, p. 118, 119.

1963 Dalmanitina mucronata (Brongniart): Kobayashi
et Hamada, p. 104

1963  Dalmanitina (Mucronaspis)
(Brongniart): Destombes, p. 51

1966 Dalmanitina mucronata Brongniart: Havli¢ek et
Vanék, p. 43, 61

1969 Dalmanitina mucronata mucronata (Temple):
Temple, p. 228.

1972 Mucronaspis
Destombes, p. 51

1973 Dalmanitina mucronata (Brongniart): Campbell,
p. 71

1975 Mucronaspis mucronata (Brongniart): Cocks et
Price, Pl. 83, figs. 1-4, p. 272.

1980 Dalmanitina mucronata (Brongniart): Henry, p.
147

1981 Mucronaspis mucronata (Brongniart): Holloway,
p. 709.

1982 Mucronaspis mucronata: Storch, PI. II., fig. 8,
10.

1983 Mucronaspis mucronata: Lu-Wu, p. 129

1987 Mucronaspis mucronata juna sp. n.: Snajdr, p.
272, PL 11, fig. 2, 3.

1990 Mucronaspis mucronata
(Brongniart): Pillet, p. 3.

miucronata

mucronata  (Brongniart):

mucronata

Barrandian area material: a part of cephalon
with a part of thorax, 3 complete and 15 incomplete
cephala, 7 complete and about 20 incomplete pygidia
and 8 hypostomes from the collections of the Czech
Geological Survey: MS, LM and PB, and also from the
collections of JV, § and NM. The material is mostly
deformed and it comes from grey siltstones, less fre-
quently from quartzites of the uppermost part of the
Kosov Formation (stage Kosovian).

Remarks: Snajdr (1987) described a separate sub-
species Mucronaspis mucronata juna from the Kosov
Formation of the Barrandian area (stage Kosovian). He
defined this subspecies on the basis of these characters:
almost straight dorsal furrows on pygidium (weakly
curved in the type subspecies), rhachis composed of 10
(11) rings (11 to 13 in mucronata subspecies) and a rat-
her wider pygidial doublure. The study of specimens
from the collections of MS, PB and LM revealed that

the course of dorsal furrows on pygidium is either stra-
ight or weakly curved, possibly depending on the mo-
de of preservation. Rhachis is usually composed of 11
rings, although the last one is often very indistinct.
Doublure width varies considerably in the specimens
studied, therefore, neither this character can be consi-
dered sufficient for the erection of a separate subspeci-
es.
Distribution: The uppermost Kosov Formation
(stage Kosovian).

Localities: Zadni Tteban, Kosov, Prague-
Mald Ohrada, Prague-Repy housing estate, Prague-
Nova Ves, Prague-Pankric, Béchovice.

Mucronaspis grandis (Barrande, 1852)

Pl I, figs. 4-6; PL 11, figs. 2-4; PL. III, figs. 3, 4; Text-
figs. 4,9, 10a, 11a.

1852 Dalmanites socialis var. grandis: Barrande, p.
555, PL. 27, figs. 15-17

1951 Dalmanitina socialis grandis (Barrande)
Chlupag, p. 198, 199, 202-208.

1958 Dalmanitina (D?) grandis (Barrande): Struve, p.
195

1960 Dalmanitina mucronata (Brongniart): Kielan, p.
119.

1963 Dalmanitina mucronata (Brongniart): Kobayashi
et Hamada, p. 104

1963  Dalmanitina (Mucronaspis)
(Brongniart): Destombes, p. 51

1966 Dalmanitina mucronata (Brongniart): Havlicek
et Vangk, p. 40, 41, 60; PL. 16, fig. 2.

1970  Dalmanitina  (Dalmanitina) mucronata
(Brongniart): Marek in Horny et Bastl, p. 287

mucronata

1972 Mucronaspis  mucronata  (Brongniart):
Destombes, p. 51
1974  Dalmanitina  mucronata  (Brongniart):

Apollonoy, p. 66

1980 Dalmanitina mucronata (Brongniart): Henry, p. 147

1987 Mucronaspis grandis (Barrande): Snajdr, p. 272

1989 Mucronaspis grandis (Barrande): Mergl - Storch,
Pl. 8, fig. 1.

non 1989 Mucronaspis grandis (Barrande): Mergl -
Storch, PI. 8, fig. 2 (= M. ganabina Snajdr)

1989 Mucronaspis ganabina Snajdr: Mergl - Storch,
Pl 8, fig. 3 (= M. grandis (Barrande)

1989 Mucronaspis mucronata (Brongniart): Pek et
Vanék, p. 14

1989 Mucronaspis grandis (Barrande): Pek et Vanék,
p. 14

1990  Mucronaspis  mucronata
(Brongniart): Pillet, p. 3.

1992 Mucronaspis ganabina Snajdr: Havlidek in
Chlupag et al., PI. 27, fig. 1.

1994 Mucronaspis grandis (Barrande): HavliCek -
Fatka - Vangk, p. 43.

mucronata
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Lectotype: Incomplete specimen: L 15116 figured
by Barrande (1852) in Pl. 27, figs. 15-17.

Type locality: Kosov near Beroun.

Type stratum: The uppermost Kriliv Dwvir
Formation (stage Kralodvorian).

Other material: 6 almost complete specimens,
one of them protaspid and two meraspid (mera-
spis 0-1), 5 incomplete specimens, about 50 com-
plete and about 120 incomplete cephala, about 60
complete and about 100 incomplete pygidia and
about 20 hypostomes. The material comes from
the collections of the Czech Geological Survey:
MS, JV, PB, MM, XA and also from the collecti-
ons of LM, S, PfUK and NM (collections IT, CD,
L and accessite No. 19/77).

Description: Cephalon broadly arched, semipara-
bolic in outline. Glabella club-shaped, anteriorly ex-
tending to (but not beyond) cephalon contour. Anterior
border only weakly indicated or absent. Dorsal furrows
narrow but distinct and deeply impressed. Prominent
glabellar furrows (more distinct than in M. olini
(Temple) but slightly less distinct than in M. mucrona-
ta (Brongniart)). S1 and S2 almost parallel, S2 directed
fairly backwards in some individuals, S3 being the
broadest, arched or only very slightly sigmoidal. S2
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gets shallower adaxially, not reaching dorsal furrow,
thus making L.2 and L3 somewhat fused. Occipital ring
smooth or with only a very slight indication of nucle-
us. Lateral border broadly arched, lateral border furrow
relatively narrow and deep. Posterior border broadly
arched. Posterior border furrow broad and well-defi-
ned, joining lateral border furrow at genal angle.

Genal spines robust, their length variable (Fig. 5).
Eyes small, visual surface kidney-shaped. Anterior
part always located near junction of Sf with dorsal fur-
row. Eye length variable, posterior part of eye reaching
S2 or possibly up to one half of L2 Increase in eye si-
Ze approx. linear during ontogeny.

Note: In contrast, Temple (1952) described the
following phenomenon in species Mucronaspis mucro-
nata (Brongniart): In a subadult stage of ontogeny
(cephalon length 5-11 mm) eye length increases and
posterior part of eye extends to S1. Eye size rapidly de-
creases in the following period of ontogeny and appro-
Ximates that of M. grandis (Barrande). On the other
hand, in M. olini (Temple, 1952) the posterior part of
eye extentds laterally between S2 and S1 in ephebic in-
dividuals and S2 in adult individuals (Temple, 1952).]
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Fig. 2. Cephalon length vs. width ratios of M. grandis (circles), M. ganabina (dots) and M. mucronata (squares)
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Irregularities in the courses of
dorso-ventral rows were detected
in many specimens after a detai-
led inspection. Similar irregulari-
ties in the structure of visual
surface of eye were recorded by
Clarkson (1971) and by Henry -
Vizcaino - Destombes (1992) in
the oldest dalmanitid trilobites of
genera Toletanaspis Rabano and
Ormathops Delo (Fig. 4).

I | J | I |
5 10 15 20 25 30

A(mm)

Fig. 3. Eye length vs. cephalon length in species M. grandis (circles) and M. ganabina (dots)

The number of lenses varies considerably among
the individual specimens (120 to 215) the number of
dorso-ventral rows also varies between 28 and 42.
Neither the number of mostly very densely packed mi-
nute lenses, semicircular to semihexagonal in outline,
on the order of tenths of mm in diameter, nor the num-
ber of dorso-ventral rows largely depend on cephalon
length or the size of visual surface of eye in adult indi-
viduals. Instead, they rather depend on the diameter
and density of eyes themselves, which vary to a large
extent individually.

The highest numbers of lenses were recorded in
cephala of rather average sizes. Maximum number of
lenses in a dorso-ventral row varies between 8 and 9.

Posterior section of facial su-
ture weakly sigmoidal, in speci-
mens with higher eye length
sometimes rather sharply sigmoi-
dal, intersecting lateral cephalic
margin approx. (irans.) between
S2 and a half of L2. Doublure relatively broad, broad-
ly arched. Hypostome very similar to that of genus
Dalmanitina Reed representatives, posterior margin
bearing 2 to 4 very slightly indicated, though well-de-
fined, short spines. Cephalon surface covered by a den-
se, very fine granulation (granule size hudredths to
first tenths of mm). Besides fine granules, larger, spar-
se granules tenths of mm in size were recorded on
frontal glabellar lobe in only several samples. These
granules are visible on outer surface of exoskeleton on-
ly. The surface of genae is finely pitted, with pits hund-
redths to first tenths of mm in diameter. Doublure very
densely finely granulated.

[ I |
35 40 45

Fig. 4. A view of the visual surface of eye of M. grandis with locally irregular structure of dorso-ventral rows. After MS 14509, x11,5
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Fig. 5. Genal spine length vs. cephalon length in M. grandis (circles),
M. ganabina (dots), M. mucronata (squares)

] Fig. 6. Pygidium length vs.
55 width in M. grandis (circles),
M. ganabina (dots) and M.
mucronata (squares)

Thorax consisting of 11 segments. Terminal ends
of pleurae flat, with no visible notches, elongate trian-
gular in shape, sharply pointed or extended into short
spines. Lengths of these spines increase posterior-
wards. Lateral rhachidial lobes broadly arched, indi-
stinct. Pleural furrows broad, deeply impressed.
Surface of thoracic exoskeleton very finely granulated.
Somewhat coarser granulation present on rhachis only.

Pygidium semielliptical to subtriangular in outline.

Rhachis arched, consisting of (9) 10 to 13 well-
defined rings. Number of rings very variable individu-
ally, only very generally increasing with increasing
pygidium length (Fig. 7a). Dorsal furrows narrow but
distinct, mostly almost straight. Number of pleurae va-
rying between 6 and 9 (Fig. 7c). Pleural furrows may
be somewhat more distinct but mostly equivalent to in-
terpleural furrows.

Pygidial border indistinct, pleural furrows of first
and second pairs of pleurae extending almost to pygi-
dial margin. Pygidium elongated into a robust spine
probably directed obliquely upwards, as in many re-
presentatives of family Dalmanitidae Vodges, 1890.
The respective angle could not be determined due to a
strong deformation of pygidia. Spine length varies in-
dividually (Fig. 8).

Pygidial doublure imperfectly known, relatively
broad (its width about 30-50 % of first thachial ring
width), probably slightly broadening posteriorly (to-
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wards pygidial spine) and also broadly arched.
Pygidial granulation very similar to thoracic granulati-
on in character, coarser granules also present above
pleural furrow frontal margin.

Variability: Representatives of Mucronaspis gran-
dis (Barrande) show a surprising variability in some
characters. A highly variable character is the number
of lenses and dorso-ventral rows on visual surface of
eye. Also eye length varies individually relative to cep-
halon length. The high variability in the number of py-
gidial rhachial rings (9-13, most frequently 10 rings)
and in the number of pygidial pleurae (6-9, most fre-
quently 8 pleurae) is surprising. In controversy, these
numbers are the primary characters used for the discri-
mination between M. mucronata (Brongniart), having
11-13 rings and 8-9 ribs, and M. olini (Temple), having
only 8-9 rings and 6-7 ribs. Systematic position of the-
se species will have to be reevaluated in the light of the
new observations.

Ontogeny: Approximately 50 young cephala and
pygidia were studied including a protaspid individual
(NM L 31760) and a meraspid individual [stage mera-
spis 0-1 (two almost complete individuals) - NM L
31761]. This material comes almost exclusively from
the uppermost Kraltiv Dviir Formation documented in
an excavation for a well in Nesvacily (leg. Horny,
1977, NM - accessite No. 19/77). The assemblage
from this locality is represented almost solely (99.5
%) by the species M. grandis (Barrande); hence, the
above mentioned juveniles can be probably assigned to

Fig. 7. a) Number of rings on pygidial rhachis vs. pygidium length in
M. grandis (circles) and M. ganabina (dots). b) A histogram showing
proportions of specimens with different numbers of distinct rings on
pygidial rhachis. Hadched columns = M. ganabina, white columns =
M. grandis. c) A histogram showing proportions of specimens with
different numbers of distinct pleurae on pygidium. For explanations
see Fig. 7b
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Fig. 8. Pygidial spine length vs. pygidium length in M. grandis (circ-
les), M. ganabina (dots) and M. mucronata (squares)

this species. Only early holaspid individuals are known
among other ontogenic stages. Very early stages (pro-
taspis to meraspis 0-1) are practically identical with the
very early stages of M. mucronata (Brongniart) and M.
olini (Temple) described by Kielan (1960):
Exoskeleton almost circular in outline. Dorsal
cephalic furrows almost parallel, deep and well defi-
ned. Frontal glabellar lobe sharply expanding anterior-
ly, making dorsal furrows concave in their course. S1,
S2 subparallel, directed slightly obliquely backward,
approximately equally distinct and long. S3 probably
directed slightly forward. Anterior border narrow but
prominent, strongly arched. Fixigenae broad and ar-
ched. Eyes very small, located almost on anterior cep-
halic margin, on sides of frontal glabellar lobe, in front
of S3. Posterior section of facial suture located distin-
ctly more laterally than in adult individuals, intersec-
ting lateral cephalic margin approximately (trans.)
against S3 to S2. Librigenae probably very narrow, ho-
wever, not known in more detail. Posterior border fur-
rows deep and well defined, posterior border relatively
broad, arched. Fixigenae probably drawn out into short

genal spines (removed in case of the studied speci-
mens). Pygidium broadly subtriangular to broadly pa-
rabolic in shape. Early holaspid individuals differ from
the adults only in a somewhat more club-shaped gla-

I ¢ 1
0 0,5 Imm

Fig. 9. A partly reconstructed metaprotaspid individual of M. gran-
dis (based on specimens NM L 31760 and 31761)

bella (cf. Chlupag 1977) and a relatively coarser gra-
nulation of exoskeleton. Also the pitting of genae is
relatively more distinct. A functional facial suture was
found yet in a cephalon 8.5 mm long. There is not
much difference in the course of facial suture and eye
size and position between holaspid-stage and adult in-
dividuals. Pygidia of holaspid individuals differ from
those of the adults only in the (generally) lower num-
ber of pygidial segments and relatively coarser granu-
lation.

Remarks: Representatives of the species M. grandis
(Barrande) differ from M. mucronata (Brongniart) in
the relatively stable eye size during ontogeny, almost
absent anterior border, frontal glabellar lobe free of co-
arser dispersed granules and in the occipital node ab-
sent from the occipital ring. In these characters, M.
grandis (Barrande) rather parallels the species
Mucronaspis olini (Temple), from which it differs in
deeper glabellar furrows. The high variability in the
number of pygidial segments distinguishes M. grandis
(Barrande) from both M. mucronata (Brongniart) and
M. olini (Temple). This high variability involves the
number of segments, on the basis of which the two
above mentioned species are distinguished (M. mucro-
nata (Brongniart) having 11-13 rhachial rings and 8-9
pleurae in contrast to M. olini (Temple) possessing (8)-
9 rhachial rings and 6-7 pleurae). Statistical maximum
of the number of pygidial segments in M. grandis
(Barrande) lies intermediate between the two species
(10 rhachial rings and 8 pleurae, see Fig. 7).
Particularly in larger specimens of M. grandis
(Barrande) is the number of pygidial segments always
identical with that of M. mucronata (Brongniart). At
the same time, however, these specimens resemble rat-
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her M. olini (Temple) in some characters of the cepha-
lon (smaller eye size, smooth glabella free of granula-
tion etc.). I suggest that the species M. grandis
(Barrande) may be lying systematically intermediate
between both species, or may represent their phyloge-
nic ancestor (cf. Temple 1952).

Distribution: Uppermost beds of the Kralav
Dvar Formation (stage Kralodvorian).
Localities: Kosov, Lej§kov near Libomysl, Mala
Ohrada, Zli¢in, Vraz, Zadni Tfebar, Levin, Litefi,
Karlik, Zli¢in, Velkd Chuchle, Jezerka, Nesvadily,
Horni Pocernice, Béchovice and others.

Mucronaspis ganabina Snajdr 1987
PL 1, figs. 1, 5-8; PL. I1I, figs. 1, 5; Text-figs. 10b, 11b

1987 Mucronaspis ? ganabina n. sp.: Snajdr, Pl. 2, fig.
4-7.

1989 Mucronaspis grandis (Barrande): Storch - Mergl,
PL 8, fig. 2.

non 1989 Mucronaspis genabina Snajdr: Storch -
Mergl, Pl. 8, fig. 3.

1989 Mucronaspis ganabina Snajdr: Pek et Vangk, p.
14

non 1992 Mucronaspis ganabina Snajdr: Havligek in
Chlupaé et al.,, Pl. 27, fig. 1 [= M. grandis
(Barrande)].

Holotype: Incomplete deformed cephalon (internal
mould) figured by Snajdr (1987) in PL 2, fig. 5,
MS 14160, refigured here in PI. 2., fig. 1.

Type locality: Beroun, Kosov.

Type stratum: Uppermost beds of the Kraliv Dvir
Formation (stage Kralodvorian).

Other material: 22 complete and 15 incomplete
cephala, 20 almost complete and about 40 incom-
plete pygidia, ? 2 hypostomes.

Description: Cephalon broadly semiparabolic in

outline, broadly arched. Glabella roughly club-shaped,

flatly arched, not reaching anterior cephalon margin.

Lateral glabellar furrows well defined. S3 being the

deepest, only very weakly sigmoidal in its course.

Dorsal furrows broad, deeply impressed, somewhat

wider than in M. grandis (Barrande). Anterior border

narrow but well defined, alike in M. mucronata

(Brongniart). Lateral border broader and less arched

than in M. grandis (Barrande), lateral border furrow

wider and shallower. At contact with deep and wide
posterior border furrow, it formes a shallow, rounded
depression, rather than a single-point junction of both
sutures as in M. grandis (Barrande). Posterior border
broad, broadely arched. Occipital ring bearing a minu-
te but distinct node. Genal spines more gracile in ap-
pearance and somewhat shorter than in M. grandis

(Barrande). The angle between the genal spines and

the sagittal axis is also somewhat higher in M. ganabi-

na Snajdr (35 : 25 degrees). Eyes large, relatively high,
dorsally located. Anterior part of eye lying close to S3,

posteriorly reaching L1. Eye length is approximately a
linear function of cephalon length (see Fig. 3), but mo-
re progressive than in M. grandis (Barrande). Only in-
dividuals of these two species with cephala longer than
4 mm are distinguishable. Number of lenses (estimated
for only two specimens due to poor preservation of vi-
sual surfaces) ca. 220 and 270, number of dorso-vent-
ral rows fluctuating between 36 and 43. Maximum
lense number in dorso-ventral rows 10 or 11. Posterior
section of facial suture sharply sigmoidal. Ventral side
of cephalon not known in more detail. Cephalon cove-
red by very fine, dense granulation (granule diameter
hundredths to first tenths of mm), frontal glabellar lo-
be bearing coarse (tenths of mm), irregularly dispersed
granulation of similar type as in M. mucronata
(Brongniart) representatives. Genae ornamented with
fine pits hundredths to tenths of mm in diameter, more
distinct than in M. grandis (Barrande). Hypostome im-
perfectly known.

Note: Two isolated hypostomes found together
with exoskeletal fragments of M. ganabina Snajdr
(prevailing) and M. grandis (Barrande) differ from hy-
postomes of M. grandis (Barrande) in the presence of
four weakly indicated, although much more distinct
posterior spines.

Thorax not known. Pygidium semielliptical in
outline. Rhachis arched, composed of 9 to 12 (13)
rings. Dorsal furrows straight; 6 to 9 (10) defined ple-
urae present (Fig. 7). Pleural furrows usually some-
what more distinct than interpleural furrows. Pygidial
border well defined, broad, broadly arched. Pygidial
spine very short, often removed. Broad doublure only
imperfectly known. Internal margin located approxi-
mately below internal side of arched pygidial border.
Pygidium very finely granulated, somewhat coarser
granulation present on rhachis only.

Variability: Eye length fluctuations relative to
cephalon length are only very limited. In contrast, the
number of rhachial rings and the number of ribs are va-
riable alike in M. grandis (Barrande) - Fig. 7.

Ontogeny: Ontogenic development of this species
is only very imperfectly known. Cephala longer than 4
mm (probably early holaspid) can be discriminated
from the species M. grandis (Barrande), cephala of
younger stages are most likely very similar to each ot-
her and are probably often mutually substituted in spe-
cies identification. Young individuals have somewhat
shorter eyes relative to cephalon length. Neither the
position of eyes on cephalon, nor the course of the fa-
cial suture are subject to substantial change during on-
togeny from the holaspid stage to the adult. The facial
suture of holaspid individuals is probably functional as
librigenae are often disconnected. Glabella of younger
individuals is usually somewhat more club-shaped and
bears a coarser granulation. Also the pitting of genae is
clearly more distinct than in larger individuals. The
smallest known pygidia are 3 mm long, almost identi-
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Fig. 10. Reconstructions of cephala of M. grandis (a) and M. ganabina (b), x4

cal with those of large individuals, except for the rela-
tively coarser granulation and a (only generally) smal-
ler number of segments.

Remarks: Representatives of the species M. gana-
bina Snajdr show the closest morphological similarity
to the individuals attributed to the English species M.
brevispina (Temple). Besides its larger size, M. gana-
bina Snajdr also differs from this species in a some-
what larger eye size and a shorter postocular field,
more gracile genal spines and a coarse granulation on
glabella. M. ganabina Snajdr further differs in a higher
variability in the number of pygidial segments, and al-
so a lower variability of pygidial spine length. Pygidial
spine of M. brevispina (Temple) may be short, similar

to that of M. ganabina Snajdr, but also long, similar to
the spine of M. mucronata (Brongniart) - see Temple
(1969). Also, the pygidial rhachis is probably some-
what broader in the English species. In addition, the
two species have a different stratigraphic range
(uppermost  Kralodvorian for M. ganabina,
Ordovician/Silurian boundary beds for M. brevispina).

Distribution: The uppermost beds of the Kraliv
Dviir Formation (stage Kralodvorian).

Localities: Kosov, Zadni Tfebaii, Prague-Mald
Ohrada, Zli€in, Kraliv Dvar, Levin, Nesvacily,
Jezerka and others. At most localities, this species is
more rare than M. grandis (Barrande), with which it
occurs together.
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Genus: Songxites Lin, 1981

Type species: Dalmanitina (Dalmanitina) wunig-
nensis Lin, Upper Ordovician of Wuning, NW
Jangxi, China.

Other species: Songxites darraweitensis
(Campbell 1973), S. cellullanus (Siveter et
Ingham 1979), S. gemmagog Snajdr, 1987. Upper
Ordovician, China, Australia, Great Britain,
Barrandian area.

Diagnosis: P. Lin (1981).

Remarks: Representatives of the genus Songxites
Lin differ from the representatives of the genus
Mucronaspis Destombes in these characters: Smaller
eyes with visual surfaces orientated more anteriorly,
located between S3 and S2, smaller number of lenses
(56 in a typical specimen), course of posterior section
of facial suture being only very gently sigmoidally
curved, narrow and strongly arched lateral and posteri-
or borders and deep, wide lateral and posterior border
furrows. Hypostome probably lacks posterior spines.
Pygidium differs in the somewhat narrower rhachis,
pleural and interpleural furrows directed more sharply
backwards, and in the very narrow or even absent py-
gidial border. Terminal ends of pygidial pleurae are of-
ten somewhat broadened and more strongly arched
than in the representatives of the genus Mucronaspis
Destombes. In spite of this, I suppose - primarily on
the basis of the similarities in thorax morphology - that
Songxites Lin has closer affinities to Mucronaspis
Destombes than to Dalmanitina Reed. Characters (par-
ticularly on cephalon) resembling this genus can be
considered a result of convergence.

Fig. 11. Reconstructions of pygidia of M. grandis (a) and M. gana-
bina (b), x2.5

Songxites gemmagog Snajdr, 1989
PL. 111, fig. 2; Text-fig. 12

1987 Songxites gemmagog sp. nov.: Snajdr, p. 274, P1.
2, fig. 9.

1989 Songxites gemmagog Snajdr, 1987: Pek et Vangk,
p. 14

Holotype: An incomplete pygidium (internal
mould) figured by Snajdr (1989) in PI 2, fig. 9.
MS 14303, refigured here in P1. 3, fig. 2.

Type locality: Beroun, Kosov hill.

Type stratum: Upper beds of the Krilav Dvir
Formation (stage Kralodvorian).

Other material: An almost complete pygidium,
external mould, NM L 31763 (ex coll. Barrande)
from the same locality as the holotype.

Description: Cephalon and thorax unknown.
Pygidium broadly subtriangular in outline. Rhachis re-
latively narrow, consisting of 10 well-defined rings.
Lateral pygidial lobes with 7 to 8 well-defined seg-
ments. Pleural furrows wider and more distinct than in-
terpleural furrows. Terminal ends of pleurae
prominently arched, partly fused.

Note: In the holotype (length 3.2 mm), these ends
extend beyond the pygidium contour. In the second,
larger specimen (length 6.5 mm), a very thin (ca. 1/20
of trans. pygidium width), weakly arched pygidial bor-
der is developed from the third pleura.

Pygidial spine (removed in case of the holotype)
narrow and long (3/4 of relative pygidium length).
Pygidium surface probably smooth, only pygidial bor-
der very densely and very finely granulated (granule
size hundredths of mm).

Remarks: It cannot be excluded that the extending
of terminal parts of pleurae beyond the lateral pygidial
border in the holotype (PI. III, fig. 2) is-with respect to
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Fig. 12. A reconstruction of the pygidium of Songxites gemmagog,
x10

its size-represents a larval character. Pygidia of larger
specimens may be similar rather to the Australian spe-
cies S. darraweitensis (Campbell) than to the British 5.
cellullanus (Siveter et Ingham).

Distribution: Very rare in the uppermost portion
of the Kraliiv Dviir Formation (stage Kralodvorian).
Localities: Only the type locality.

Stratigraphical distribution of representatives
of genera Mucronaspis Destombes and Songxites
Lin in the Barrandian area

The species M. grandis (Barrande) and M. ganabina
Snajdr occur together in the uppermost portions of the
Kralav Dvar Formation (stage Kralodvorian), i.e. at le-
vel B1 sensu Storch and Mergl (1989) [olive grey cal-
careous shales with silt admixture and beds and
nodules of biomicrititic limestones = the
Proboscisambon Community] and especially in brow-
nish-grey silty shales at level B2 [lower part of the
Mucronaspis Community sensu Storch and Mergl
(1989)]. Level B1 corresponds to the Marekolithus ko-
soviensis Zone sensu Havli¢ek and Vanék (1966). M.
grandis (Barrande) can be rarely found also in grey sil-
ty shales at level C (middle part of the Mucronaspis
Community) developed in the uppermost portions of
the Kraliiv Dvir Formation. Rare fragments reported
from level E (brownish-grey to greenish-grey silty sha-
les corresponding to the upper part of the Mucronaspis
Community) at the base of the Kosov Formation by
Storch and Mergl (1989) probably belong to the same
species, however, do not allow a precise determination.

Relatively abundant representatives of the species
Mucronaspis mucronata (Brongniart) are found in
light, decalcified siltstones and silty shales, or even in
limonite-coloured siltstones to quartzose sandstones
(B&chovice locality) in the uppermost beds of the
Kosov Formation. They belong to the Hirnantia sagit-
tifera Community (Normalograptus persculptus Zone)
sensu Storch and Lloydell (1996).

The species Songxites gemmagog Snajdr occurs
very rarely in the uppermost portions of the Krilav
Dvir Formation [probably Zone B or even C sensu
Storch and Mergl (1989)] at the locality of Kosov near
Beroun.

Conclusion: Systematic position of Bohemian
representatives of genera Mucronaspis
Destombes and Songxites Lin

Bohemian representatives of the genus Mucronaspis
Destombes show closer phylogenic affinities to the
Scandinavian, British, Polish and also Kazakh species
than to Moroccan species. From the point of systema-
tics, species closest to, and often considered synony-
mous with the Bohemian species by foreign authors
are M. mucronata (Brongniart), M. olini (Temple) and
M. brevispina (Temple). These species, along with the
Bohemian species, constitute a certain homogeneous
group (,,mucronata group®) somewhat different from
the Moroccan representatives (see Campbell 1973).
The species within the ,,mucronata group® have many
characters similar to representatives of the genus
Dalmanitina Reed (smaller eyes, lateral and posterior
furrows narrow and deep, meeting at a genal angle,
less distinct hypostomal spines etc.). However, I refer
them to the genus Mucronaspis Destombes on the ba-
sis of similar shape of pygidium and, most important-
ly, the identical thorax morphology with flat pleural
tips enabling a different type of enrolling than the one
developed in Dalmanitina Reed. I consider this cha-
racter so important in the evolution that I have to un-
derstand the characters similar to Dalmanitina Reed as
a result of convergence. Nevertheless, I do not see
erection of the ,,mucronata group“ as a separate subge-
nus within Mucronaspis Destombes meaningful as the-
re may exist some doubt about the monophyletic origin
of this subgenus. Songxites gemmagog Snajdr shares
characters of S. cellullanus (Siveter et Ingham) and S.
darraweitensis (Campbell) which probably represent
its closest phylogenic relatives.

Submitted April 17, 1996 Translated by the J. Adamovic
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Zastupci rodd Mucronaspis a Songxites (Trilobita) z eského svrchniho ordoviku

V prici je predloZena kritickd revize eskych zdstupel rodit Mucronaspis Destombes, 1963 a Songxites, 1981. U téchto druhi je doplnén popis,
a to zejména s ohledem na relativng znatnou vnitrodruhovou variabilitu. Je diskutovano rodové zafazeni i platnost jednotlivych druhi. Do sy-
nonymiky druhu Mucrenaspis mucronata (Brongniart, 1827) je staZen poddruh M. mucronata juna Snajdr 1987.
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P. Budil: Representatives of genera Mucronaspis and Songxites (Trilobita) from the Bohemian Upper Ordovician (PL I)

1-3. Mucronaspis mucronata (Brong.), uppermost beds of the Kosov
Formation: 1 - cephalon of MS 14186, holotype of the invalid sub-
species M. mucronata juna Snajdr, figured by Snajdr (1987) in P1. 1,
fig. 2, Prague-Nov4 Ves, x3; 2 - pygidium of MS 14187, figured by
Snajdr (1987) in PL. III, fig. 3, x3; 3 - pygidium of PB 50, Prague-
Repy, x1.5;

4-6. Mucronaspis grandis (Barr.), uppermost beds of the Kralav
Dvir Formation: 4 - pygidium of MS 14256, Kosov, x3; 5 - a detail
of visual surface of eye, MS 14909, Kraliiv Dvar, X6; 6 - cephalon of
MS 14253, Kosov, x2
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P. Budil: Representatives of genera Mucronaspis and Songxites (Trilobita) from the Bohemian Upper Ordovician (P1. II)

1, 5-7. Mucronaspis ganabina Snajdr, uppermost beds of the Kralv
Dvir Formation: 1 - Cephalon of MS 14160, holotype figured by
Snajdr (1987) in PL. I, fig. 5, Kosov, x3; 5 - pygidium of MS 14218,
Kriltiv Dviir, x3; 6 - pygidium of MS 14211, paratype figured by
Snajdr (1987) in PL. 11, fig. 6, Kosov, x3; 7 - pygidium of M§ 14229,
paratype figured by Snajdr (1987) in P1. 11, fig. 7, x3;

2-4. Mucronaspis grandis (Barr.): 2 - cephalon of MS 14261, Kosov,
x3; 3 - pygidium of MS 14250, Kosov, x5; 4 - pygidium of MS
14252, Kosov, x3
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P. Budil: Representatives of genera Mucronaspis and Songxites (Trilobita) from the Bohemian Upper Ordovician (P1. IIT)

1, 5, 6. Mucronaspis ganabina Snajdr, uppermost beds of the Kraliiv
Dvur Formation: 1 - pygidium of MS 14212, Kraliv Dviir, x5; 5 -
cephalon of M8 14221, Kraliv Dvir, x3; 6 - pygidium of M§ 14226,
paratype figured by Snajdr (1987) in PI. II, fig. 4, x3;

2 - Songxites gemmagog Snajdr, uppermost beds of the Kraliiv Dvar
Formation, pygidium of MS 14212, holotype figured by $najdr
(1987) in PI. 11, fig. 9, Kosov, x10; .

3, 4. Mucronaspis grandis (Barr.), uppermost beds of the Kraliv
Dvir Formation: 3 - pygidium of MS 14228, Kosov, X6; 4 - a detail
of pygidium of M$ 14252, Kosov, x6




