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Representatives of the family Pterygotidae Clarke et Ruedemann, 1912 from the Ludlovian, Pridolian and Lochkovian
strata of the Barrandian area, central Bohemia (Czech Republic) are reviewed and discussed: Acutiramus bohemicus
(Barrande, 1872), A. perneri sp. n., A.? nobilis (Barrande, 1872), Pterygotus barrandei Semper, 1898, P. hopaninensis
Barrande, 1872 and doubtful species P. mediocris Barrande, 1872 and P.? blahai Semper, 1898. Pterygotids show
their maximum development in strata of Pfidolian age and they tend to be concentrated in offshore dark platy lime-
stone facies with anoxic bottom influences. They are constituents of marine faunas and exhibit the same environ-
mental dependence as the coeval phyllocarid crustaceans of the fam. Ceratiocarididae.

The Silurian and Devonian deposits of the Bar—
randian area of central Bohemia contain marine
eurypterids in strata of Wenlockian up to Lochk-
ovian age. Particularly the family Pterygotidae
is well represented and finds of the genus Acu—
tiramus Ruedemann, 1935 belong to the relatively
most common eurypterid remains found in the
late Silurian and earliest Devonian strata.

Bohemian eurypterids were described for
the first time by Barrande (1872) and later sup-
plemented by Semper (1898) and Seemann
(1906). A thorough revision was made by Prantl
and Pribyl (1948). Since their work only com—
ments on distribution and stratigraphic occur—
rence {(e.g.Chlupdc et al. 1972, Chlup4é in K7
et al. 1986 ) have appeared with only a few sys—
tematic comments (Kjellesvig—Waering 1964).

The author had the opportunity to collect
at most eurypterid localities of the Barrandian
area since the mid-forties. The detailed biostra—
tigraphic studies of Silurian and Devonian strata
also offered new eurypterid materials. Valuable
contributions also represented some older col-
lections, especially those of F. J. Pecka, I, Hanus
and R. Rtzicka, deposited in the National Mu—
seum and not included in the revision by Prantl
and P#ibyl (1948).

The majority of the reference material is
deposited in the collections of the National Mu~
seum, Prague (inventory numbers prefixed by L)
and only a few specimens are housed at the De~
partment of Geology and Paleontology, Charles
University, Prague.

The terminology is adopted according to
Stormer (1955), Waterston (1964) and Tollerton

(1989). The drawings were made using trans—
parent sheets which allowed to redraw outlines
directly from the specimens. Dotted lines indi-
cate in drawings secondary limits of organic re—
mains (damages etc.).

Acknowledgements. For a critical
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ments the author is indebted to V.P. Tollerton
(Utica, USA). Dr. R. Horny, Dr. R. Prokop and
Dr. V. Turek faciliated the study of materials de—
posited at the National Museum, Prague and
also contributed by valuable suggestions.

Systematic part

Order Eurypterida Burmeister, 1843

Suborder Pterygotina Caster et Kjellesvig—
Waering, 1964

Family Pterygotidae Clarke et Ruedemann,
1912

Genus Acutiramus Ruedemann, 1935

Type species: Pterygotus cummingsi Grote et Pitt, 1875
(synonyme Pterygotus buffaloensis Pohlman, 1881).

Diagnosis: Prosoma subquadrate, free and
fixed rami of chelicera with acute distal tips and
large recurved terminal teeth. Teeth in proximal
part of rami inclined anteriorly, some larger teeth
of the fixed ramus commonly serrated. Metasto—
ma obovate, cordate anteriorly, rather narrow.
Genital appendages not segmented, type A spat—
ulate or club-shaped, type B simple, lozenge—
shaped or pyriform. Telson paddle-shaped, ter—
minating in a short spine, margin serrated.
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Acutiramus bohemicus (Barrande, 1872)

PLIL figs. 1-6.; pl. II, fig. 1; pl. IV, figs. 1, 2; pl. V, fig. 2; pl.
VI, figs. 1-3; text—fig. 1

1872 Pterygotus bohemicus Barrande; Barrande p. 559,
pl. 17, figs. 20-21.

- Plerygotus sp.; Barrande, p. 564, pl. 17, fig. 15.

- Pterygotus comes Barrande; Barrande, p. 560, pl. 17,
figs. 22-24.

partim 1898 Pterygotus bohemicus Barrande; Semper, p.
73-176, pl. 12, fig. 8, text—fig. 5 (non text-fig. 6),

partim Plerygotus Barrandei nov. spec.; Semper, pl. 12, fig.
3 (non cetera)

1898  Pterygotus nobilis Barrande; Semper, pl. 12, fig. 9,
text—fig. 7

1906 Pierygotus bohemicus Barrande; Seemann, p. 52—
53, pl. 4, figs. 3, 4

- Pterygotus fissus nov. spec.; Seemann, p. 53-54,
pl4, fig. 5

- ?Pterygotus nobilis Barr.; Seemann, p. 51, text—fig. 1.

1924 Pterygotus bohemicus Barrande; Diener, p. 11
(synonymy)

partim 1948 Pterygotus (Acutiramus) bohemicus Barrande;
Prantl et Pfibyl, p. 32-41, 84-92, pl. 1, figs. 1, 2, pl.
2, figs. 1, 2, pl. 3, figs. 1-4, 6, pl. 4, figs. 1-4, text—
figs. 11-20, possibly also figs. 7,8.

1964 Pterygotus (Acutiramus) bohemicus (Barrande);
Kjellesvig—Waering, p. 333, 340, 342, 343.

= Pterygotus fissus Semper; Kjellesvig Wearing, p.
332, 343, 344.

Holotype: incomplete coxa L23505 figured by Barrande
(1872) on pl. 17, figs. 20, 21, preserved in relief in grey
cephalopod limestone.

Locus typicus: Karlstejn.

Stratum typicum: PFidoli Formation, the lithology
fully corresponds to the cephalopod limestone interval, beds
Nos. 40-41 (Chlup4é et al. 1972) in the uppermost part of
the Pridoli sequence, upper part of the Monograptus
transgrediens Zone.

Known parts of the body: chelicerae, coxae and
other segments of swimming and walking
legs,incomplete metastoma,genital appendages
of the type A,segments of opisthosoma (connect—
ed and isolated), incomplete telson.
Remarks: Adescription of most known parts
of the body was presented by Prantl and P¥ibyl
(1948). The new material. however,allows some
supplements to be done.

Chelicera. Both cheliceral rami, in the
pinched position, exhibit a strongly prolonged
subquadrate outline.

The fixed ramus, only very gently taper—
ing distally, shows teeth strongly differing in size
and inclination. Teeth in the distal half of the
teeth-bearing ramus are gently inclined poste—
riorly, while teeth in the proximal half are mark—
edly inclined anteriorly. Six principal teeth
strongly differ in size from the neighbouring
ones (see text—fig. 1). The large and broad ter—
minal tooth dI, directed posteriorly, forms the
prominent bluntly angulate and narrowed distal
tip. Posteriorly, the following denticulation can
be generally observed: 3 to 4 smaller teeth, prin—
cipal tooth d2, 2-3 smaller teeth, principal tooth
d3, 3 —4 smaller teeth, principal tooth d4 mark—
edly larger than d3, inclined anteriorly and ser—
rated on its posterior margin, 1-2 smaller teeth,
the most prominent principal tooth d5 strongly
inclined anteriorly,with prominent denticles on
its posterior margin, 2-3 slender teeth, princi-
pal tooth d6 with serrated ant. and post. mar—
gins, a set of 4 or more slender and smaller teeth.

The free ramus with four principal teeth
strongly differing in size. Terminal tooth is
markedly recurved posteriorly and prolonged
distally into bluntly angulate tip. Succeeding
denticulation: a set of 4-5 perpendicular smaller
teeth; perpendicular principal tooth d2; 2-3 per-
pendicular smaller teeth; strongly asymmetri—
cal and most prominent principal tooth d3 with
arcuate anterior and steeply sloping posterior
margins;a set of 6-8 smaller teeth decreasing in
size posteriorly, principal tooth d4 smaller than
d1, d2 and d3 directed anteriorly, a row of teeth
(7 or more) alternating in size, generally small.
The proximal widened part of the free ramus
bears a row of anteriorly directed slender teeth
diminishing in size towards the joint with the
fixed ramus. Teeth on both rami are longitudi-
nally striated.

Proximal parts of prosomal appendages.
The specimen L30737 (pl. 4, fig. 1) preserves
proximal parts of prosomal appendages in some—
what distorted position. It comes from the lo—
cality Kosof-quarry S of Klapice (P¥idoli For—
mation) which yielded numerous specimens of
A. bohemicus but almost no other eurypterids.

/  Fig.1. Reconstructed che—
e licera of Acutiramus bo-
| hemicus made according
' to flattened specimens
v from Kosof (quarry S of
/ Klapice, Pfidoli Forma-
tion), principal teeth des—
ignated d1 to d6
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The assignment to A. bohemicus is thus sub-
stantiated. Apart from somewhat uncertain
parts of the doublure, the specimen shows in the
right anterior sector part of a coxa with less
prominent denticulation (6 distinct teeth ob-
servable), attributable to the first walking leg,
shifted and turned in 180°from its original po—
sition. This is followed on the right and left sides
by two or coxae in original position, partly cov—
ering each other. Their denticulation shows
slender and narrower teeth (exact number
obscurred by overlapping teeth of both coxae).
The form of teeth and the preserved outline of
coxa strongly resembles coxae assigned by
Semper (1898) to Pterygotus beraunensis (pl. 12,
figs. 5, 6) and by Prantl and Pfibyl (1948) to P
cobbi barrandei (text-figs. 7, 8, pl. 5, fig. 2) and
Slimonia acuminata (text—fig. 22, pl. 6, figs. 3,
6). By comparisson with L30737, it seems very
probable that all these remains belong to A.
bohemicus and represent coxae of walking legs.

The next pair of large coxae with promi-
nent teeth fully agree with isolated coxae attrib—
uted by Prantl and P¥ibyl to swimming legs of
A. bohemicus (1948, text~fig. 15, pl. 4, fig. 3). This
interpretation may be correct but the fragmen—
tary preserved teeth of a coxa on the left mar-
gin of 130737 suggest that only these last teeth
belong to the swimming leg as the last prosomal
appendage. Consequently, broad coxae with
strong teeth as frequently found may belong ei—
ther to the last walking, or to the swimming legs.

The specimen 1.30736 from the same local—
ity (Kosof, quarry S of Klapice) shows a similar
but less complete arrangement of coxae (pl. 4,
fig. 2): remnants of two coxae with slender teeth
and attached segments of walking leg are fol—-
lowed posteriorly by a markedly larger coxa with
stouter teeth, belonging either to the last walk—
ing, or to the swimming leg.

Metastoma. The specimen L30737 pre—
serves also an incomplete metastoma which
shows the arcuate anterior cordation and para—
bolical left shoulder, all pointing to a shape
analogous as in A. cummingsi (comp. Clarke et
Ruedemann 1912 on pl. 78, fig. 1, pl. 79, fig. 2,
Copeland and Bolton, 1985, fig. 16B). This shape
corresponds also to the incomplete isolated large
metastoma L30747 from Lochkov which also ex—
hibits the bluntly rounded posterior margin. The
outline differs in both specimens from the
metastoma L23 figured by Seemann (1906, pl.
4, fig. 8) and correctly assigned by Prantl and
Pribyl (1948, p. 29, 82) to Pterygotus barrandei
(on their pl. 3, fig. 2 incorrectly referred to A.
bohemicus).

Other parts of the body. Prantl et Pfibyl
(1949) described incomplete swimming and

walking legs, genital appendages of the A type,
opisthosomal segments (including the pretelson)
and incomplete telson which may be all with
great probability ranged with A. bohemicus. The
author also collected from the locality at Kosof,
quarry S of Klapice, four connected opisthosomal
segments agreeing in sculpture and size with
accompanying chelicerae and other parts of A.
bohemicus. They represent most likely the sec—
ond to fifth opisthosomal segments of a speci-
men of medium size (the sagittal lenth of pre-
served individual segments is around 65 mm).
Relationships. A.bohemicusis closely re—
lated to the North American and stratigraphi—
cally coeval species A. cummingsi (Grote et Pitt,
1875). This was well known to Seemann (1906),
Clarke and Ruedemann (1912) and Prantl and
Ptibyl (1948) who all pointed to close affinity
with Pterygotus buffaloensis Pohlman, 1881,
later synonymised with P. cummingsi by Kjel—-
lesvig-Waering and Caster (1955). The differ—
ing features may be seen in details of denticula—
tion of chelae, i.e. larger teeth between DI and
D3 on the free ramus and D1 to D4 on the fixed
ramus, in the presence of the first anterior small
tooth (before the prominent second tooth) on
coxae of swimming legs (comp. Clarke and Rue-
demann, 1912, text-fig. 72, pl. 78, fig. 2, pl. 79,
fig. 1). However, the incomplete knowledge of
other parts of the body in A. bohemicus does not,
exclude additional differences.

Taxonomy. In agreement with Prantl and
Pribyl (1948), Pterygotus fissus Seemann, 1906
based on a fragmentary free cheliceral ramus
L30 from Dlouh4 hora, and the free ramus re—
ferred by Semper (1898, pl. 12, fig. 9) to P. nobilis
Barrande are regarded as conspecific with A.
bohemicus.

Pterygotus comes Barrande, 1872 (holotype
by monotypy: CE 1208 from Karlstejn) repre—
sents in agreement with interpretation by Sem-
per (1898: 75) and Seemann (1906: 52) the iso—
lated main principal tooth of the fixed cheliceral
ramus of A.bohemicus (comp. pl. 6, figs 1, 2). The
specimen is not flattened, shows the elliptical
cross—section and on its posterior side a longi—
tudinal row of broken denticles. The overal shape
and the fine longitudinal striation fully agree
with the the largest cheliceral tooth d5 of A.
bohemicus whose holotype comes from the same
locality and stratigraphic level as noted by
Barrnade (1872). The phyllocarid nature of this
specimen presumed by Prantl and P#ibyl (1948)
cannot be regarded as plausible.
Measurements. The holotype shows the
length of teeth-bearing part of coxa 96 mm.,
corresponding parts of large coxae exhibit the
length over 100 mm and the largest fragmen-—
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tary coxa L106 suggest the length of the gnathal
part up to 120 to 130 mm. The largest remnants
of cheliceras point to the length of fixed rami up
to 300 mm.

The calculated dimensions of the total body

based on reconstructions of Acutiramus by
Clarke and Ruedemann (1912) and the largest
known chelicerae and coxae of A. bohemicus
point to the total length of the body without
chelicerae around 230 to 250 em. A. bohemicus
is thus the largest fossil invertebrate of the
Barrandian Paleozoic.
Occurrence. A bohemicusisthe most com—
mon Bohemian eurypterid. It occurs in the whole
sequence of the Pridoli Formation starting with
the Monograptus parultimus and M. ultimus
Zones (localities Dlouhd hora, Kosov, Praha-
Lochkov, “Orthoceras quarry”, Zadni Kopanina—
Desorts quarry), and ending with the uppermost
part of the M. transgrediens Zone close below the
Silurian-Devonian boundary. Main localities in
the upper part of the Pfidoli Formation are:
Kosoi—quarry S of Klapice, Velkad Chuchle-Z4ks
( =Eurypterid ) quarry, Praha—-Podoli, Praha-
Mala Chuchle, Praha-Lochkov (quarries on the
slope Visnovka). Radotin Valley (U topol),
Karlstejn-Budnany Rock, Klonk near Sucho-
masty etc.

Acutiramus perneri sp. n.
PL 1, figs. 2-4; pl. 111, figs. 1-6; pl. V, figs. 3-5

Holotype: chelicera L30739 preserved in dark grey cal-
carcous shale, figured on pl. 3, fig. 4 and pl. 5, fig. 4.
Paratypes: L68, 1.30557, L.30653, L.30740, 130741, L30742,
L30743

Locus typicus: Kosof, Cernd rokle.

Stratum typicum: Radotin Limestone, upper Loch-
kovian, Monograptus hercynicus Zone.

Derivatio nominis: Named in honour of the Czech
palaeontologist Jaroslav Perner. This name was used on the
label by F. J. Pecka, the meritorious popularizer of geologi—
cal sciences and collector of fossils who probably recognized
the separate position of the species.

Material: 15 chelicerae flattened in bedded limestones
or caleareous shales. Operculum with genital appendage,
coxae and diverse isolated parts of segments probably
conspecific.

Diagnosis. Speciesrelated to A. bohemicus
differing from it in slender chelicerae with nar—
rower, more acutely—angled distal tips of chelae,
with shorter and less prominent teeth on both
cheliceral rami. Denticles on the principal teeth
db and d6 weaker.

Remarks. All former authors, including
Prantl and P#ibyl (1949) and Chlupdt (lists of
fossils 1953, 1972, discussion in K#iz et al. 1986),
included this species in A. bohemicus. Though
the overall plan of denticulation of chelicerae is

analogous, the differences stated in the diagno-
sis allow a distinction. The longitudinal stria—
tion of teeth and fine longitudinal ridges near
the outer margins of fixed cheliceral rami are
analogous in A. bohemicus and A. perneri and
probably are common also in other representa~
tives of the genus. Consequently, they cannot be
regarded as specific diagnostic features. The
distally prolonged and narrowly acute—angled
tips of cheliceral rami distinguish A. perneri
from A. macrophthalmus (Hall, 1859), A, cum—
mingsi (Grote et Pitt, 1875) and A. floweri (Kjel-
lesvig—Waering et Caster, 1955) which all derive
from older, Silurian strata.

Although A. perneri is based on chelicerae,
some other parts of the body, namely incomplete
opisthosomal segments, coxae and diverse frag—
ments found in the same beds belong to this spe-
cies.

Remarkable is the operculum L30741 (pl.
2, fig. 3) with the genital appendage of the type
B in position. The genital appendage of total
length 61 mm shows a rather long proximal
hastate portion with scale sculpture in anterior
sector. The overall shaype is pyriform, the maxi-
mum breadth in the posterior third equals to 39
mm. The posterior margin is gently bilobed. Due
to flattening, the thickened areas of attachment
in lateral marginal parts and the flanges are in~
dicated by darker cuticle, and the same concerns
the arcuate area in the posterior half of the ap-
pendage which represents the posterior margin
of the dorsal structure. The central part of the
appendage shows irregular circular asymmetri—
cally placed sculptures which are probably a re—
sult of fossilisation, though epibionts cannot be
excluded. The genital appendage is typically
unsegmented and differences in expressiveness
of its individual parts are caused by different
thickness of the cuticle accentuated by com-
paction. Opercular plates adjoining the anterior
hastate portion of the genital appendage are di-
vided by a suture which is generally longer than
that of Erettopterus figured by Waterston (1964).
Measurements. The holotype exhibits the
preserved length of the incomplete chelicera 190
mm with the teeth-bearing part of the fixed
ramus 141 mm , the maximum length of the
main tooth d5 equal to 33 mm. The smallest
chelicera 1.69 has the length of the teeth—-bear—
ing part of the fixed ramus 60 mm, that of the
free ramus 56 mm. The largest specimen L30743
exhibits the preserved length of chelicera 227
mimn, the teeth—-bearing part of the fixed ramus
180 mm. The maximum total length of the body
calculated according to measurements of cheli-
cerae is estimated to 140 to 160 cm.
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Occurrence. Most of the material comes
from Kosoi—Cernd rokle, old quarries on both
sides of the valley, upper Lochkovian, Mono-
graptus hercynicus Zone. Dacryoconarid tenta—

culites preserved in the same slabs of rocks point
to the Zones with Homoctenowakia bohemica
and Paranowakia intermedia. The occurrence in
the lower Lochkovian Monograptus uniformis
Zone is demonstrated by the find of chelicerae
(L30557, pl. 3, figs. 2, 3, pl. 5, fig. 5) from the
dendroid-bearing layers at Lejékov near Sucho-
masty. The fragmentary remains from other
Lochkovian localities reported e.g. in Chlup&é et
al. (1972) belong probably to this species too.

Acutiramus? nobilis (Barrande, 1872)
Pl VI, fig.d

1872 Pterygotus nobilis Barrande; Barrande, p. 663, pl.
18, figs. 10, 11,

non Pterygotus nobilis Barrande; Semper, p. 76-T7, text—
fig. 7 (indeterminable) pl. 12, fig. 9 (= Acutiramus
bohemicus).

non Pterygotus nobilis Barrande; Seemann, p. 51, text—
fig. 1 (= probably A. bohemicus).

1964 Pterygotus (Acutiramus) nobilis; Kjellesvig-Waering,
p. 333, 341, 344.

Holotype (by monotypy): posterior part of a free
cheliceral ramus L56 preserved in full relief in grey fine—
grained bioclastic limestone. Figured by Barrande (1872, pl.
18, figs. 10, 11), refigured here on pl. 6, fig. 4.

Locus typicus: Kolednik.

Stratum typicum: Kopanina Formation (Ludlow), the
Ananaspis fecunda Biozone (demonstrated by remnants of
associated proetid trilobites).

Remarks. Theavailable proximal part of the
free ramus is distinguished by small teeth of
three dimensions alternating in size. The
lengths of individual teeth in proximal direction
are as follows (in mm): 4.7, 2.7,2.3,3.9, 2,1, 4.3,
2.8,1,21,1, 3 and further very small teeth bro—
ken off. Barrande’s (1872) figure on pl. 18 is ide—
alized in the length of teet.

The holotype is not sufficient for species
characteristics. The slender form of the ramus
and the denticulation may point to Acutiramus,
though the decissive distal termination of the
ramus is lacking. The weak denticulation and
the difference in the occurrence do not justify the
identification with A. bohemicus inferred by
Prantl and Pribyl (1948).

The incomplete preservation of the holo-
type and the difference in stratigraphic occur—
rence make the assignment of cheliceral rami
figured by Semper (1898, text-fig. 7) and See-
mann (1906, text—fig. 1) uncertain. These should
be so far left in the open nomenclature only.

Genus Pterygotus Agassiz, 1844
Type species: Pterygotus anglicus Agassiz, 1844

Diagnosis: Prosoma subtrapezoidal, free
ramus of chelicera terminates in a prominent
curved tooth, rounded distally, teeth curved
posteriorly,larger teeth not serrated. Metasto—
ma subecircular or oval, cordate anteriorly, wide.
Genital appenadeges unsegmented, as in Acuti—
ramus. Telson paddle-shaped, terminated by a
short spine (comp. Waterston 1964:°29).

Pierygotus barrandei Semper, 1898
PL. VI, figs. 5, 6; text—fig. 2

1898 Pterygotus Barrandei nov. spec., Semper, p. 78-80,
pl. 12, (doubtful: pl. 12, figs. 2-4, text—figs. 10, 11).

1906 Pterygotus Barrandei Semper; Seemann, pl. 4, figs.
1,2

- Pterygotus sp.; Seemann, p. 55, pl. 4, fig. 8

1912 Pterygotus Barrandei Semper; Clarke et Ruede—
mann, p.

1924 Pterygotus Barrandei Semper; Diener, p.10.

1935 Pterygotus (Curviramus) barrandei Semper;
Ruedemann, pl. 1, fig.7.

1948 Pterygotus (Pterygotus) cobbi barrandei Semper;
Prantl et Piibyl, p. 26-30, 80-83, text—figs. 4, 6 (non
7, 8), pl. 1, fig. 1, pl. 3, fig. 2, possibly pl. 7, figs. 1, 2.

1961 Pterygotus (Plerygotus) barrandei Semper; Kjel-
lesvig—Waering, p. 818,

1964 Pterygotus (Plerygotus) barrandei Semper; Kjel-
lesvig-Waering, p. 332, 342, 344,

1964 Pterygotus (Pterygotus) barrandei Semper, Waters—
ton, p. 9, 22, 25, 27.

Lectotype (designated by Prantl et Pfibyl, 1948): incom—
plete fixed cheliceral ramus figured by Semper (1898) on pl.
12, figid.

Locus typicus: Dlouhd hora.

Stratum typicum: P#idoli Formation.

Material: 10incomplete chelicerae, metastoma, assign—
ment of other parts doubtful (genital appendages of the type
A, coxae).

Remarks. The lectotype figured by Semper
(1898, pl. 12, fig. 1) represents the distal part of
the free cheliceral ramus distinguished by the
long and curved terminal tooth followed in pro-
ximal direction by 7 incomplete teeth alternat—
ing in size.

The more complete chelicera L01 figured
by Seemann (1906) on pl. 4, fig. 1 and refigured
by Clarke and Ruedemann (1912) and Prantl and
Pribyl (1948, text-fig. 4, pl. 1, fig. 1) exhibits the
fixed and free rami in situ. The fixed ramus is
distally terminated by a smaller vertical tooth
with arcuate distal outline. This terminal tooth
is backwards followed by sets of smaller teeth
and three markedly more prominent and gently
backwards curved principal teeth from which the
second is the largest. The free ramus is marked
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by the characteristically curved and very promi-
nent terminal tooth, followed by sets of smaller
and five more prominent main teeth from which
the fourth is the largest (small teeth are incom-
pletely preserved or obscure in the distal por—
tion of the chela).

Other available specimens preserve the
fixed ramus in four cases: in L30775 (text-fig.
2a) the ramus seems to be angulate or narrowly
curved distally but the terminal tooth is broken
off; in 1.30734 the terminal tooth is rather short
and directed gently backwards, the distal tip of
the ramus being narrowly rounded (cp. text—fig.
2b). The subsequent backwards following teeth
seem to alternate in size as in the Seemann’s
specimen LO1 with a gentle backward curvature.

The free ramus is best preserved in L65 (pl.
6, fig. 6): generally more prominent and ante~
riorly directed but gently posteriorly curved
teeth alternate with sets of smaller teeth of un—
equal size (comp. also .84, pl.6, fig.5). Teeth in
both cheliceral rami are narrower than in
Acutiramus bohemicus and secondary denticles
are not developed on principal teeth. The fine
longitudinal striation of teeth and less regular
and discontinuous fine lingitudinal ridges near
the outer margin of the fixed ramus (observable
in L84, 1.30735, L30734) are analogous as in A.
bohemicus and A. perneri.

The metastoma 123 figured by Seemann
(1906, pl. 4, fig. 8) was correctly referred to this
species by Prantl and Pribyl (1948, p. 28, 81),
though its figure on pl. 3, fig. 2 was erroneously
reported under A. bohemicus. The assignment
of other parts, namely coxae and genital ap-
pendages, as provided by Prantl and P#ibyl
(1948, text—figs. 7-10 , pl. 5, fig. 2, pl. 7, figs. 1,
2) is not directly evidenced.

Fig. 2. Fragmentary che-
licerae of Pterygotus bar-

randei. a — 130775, Velka
Chuchle, b - L.30734, Pra—
ha-Podoli, ¢ ~ L67, Pra-
ha-Podoli, d -~ L30735,
Praha-Podoli. All speci-
mens flattened

Relations. Aspointed out by Semper (1898),
Clarke and Ruedemann (1912), Prantl and P#ibyl
(1948) and Kjellesvig—Waering (1964), P. bar—
randei is closely related to P. cobbi Hall, 1859.
The latter species is based on free ramus de—
picted by Hall (1859, pl. 83B, fig.4), later sup-
plemented by a better specimen figured by
Clarke and Ruedemann (1912, pl. 77, fig. 6). In
spite of a close similarity and coeval occurrence
in strata of Pfidolian age, both taxa could be
hardly regarded as conspecific: teeth on the free
ramus are in the Bohemian specimens more
markedly directed anteriorly and the largest
tooth is longer than in P. cobbi. P. lightbodyi
Kjellesvig-Waering, 1961 from the upper
Ludlow of England has both terminal teeth on
cheliceral rami markedly curved and other prin-
cipal teeth longer. P. floridanus Kjellesvig—
Waering, 1950 from the Lochkovian (?) of Florida
may be allied but its fragmentary preservation
hinders a more objective comparison.
Measurements. The largest chelicera L01
shows the preserved incomplete length 127 mm,
the length of the largest tooth d3 on the free ramus
being 30 mm. The length of the best preserved free
ramus L65 is 103 mm. The average dimensions of
P barrandei are smaller than in A. bohemicus. The
total body length calculated according to the re~
construction of P. anglicus presented by Woodward
(1866) and Stormer (1955) averages to 130 cm in
largest Bohemian specimens.

Occurrence. P. barrandei is a rare species
known from the lower Pfidolian Monograptus
ultimus Zone (Dlouhd hora) and reaching its
acme in the upper Pridolian Monograptus trans—
grediens Zone (most specimens derive from Pra—
ha—Pgdoli:Dvorce, rare finds from Velkd Chu-
chle, Zdk’s quarry).
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Pterygotus kopaninensis Barrande, 1872
PL 'V, fig. 1; text-fig. 3

1872 Pterygotus kopaninensis Barrande; Barrande, p.
562, pl. 18, fig. 8.

1898 Pterygotus kopaninensis Barrande; Semper, p. 86.

1924 Pterygotus kopaniensis Barrande; Diener, p. 12,

1948 Pterygotus (Acutir;amus} bohemicus (Barrande, 1872);
Prantl et Pribyl, p. 32, 37, 84, 89 (discussion of
Pterygotus kopaninensis in synonymy of P. bohe—
micus).

1964 Erettopterus (Erettopterus) kopaninensis (Barrande);
Kjellesvig-Waering, p. 333, 339, 343,

Holotype (by monotypy): incomplete fixed cheliceral
ramus L1396 (former Nr. CE1219) figured by Barrande (1872)
on pl. 18, fig. 8, preserved in grey biomicritic limestone.
Locus typicus: Zadni Kopanina.

Stratum typicum: Kopanina Formation (Ludlow).

Description. The holotype represents the
distal part of the fixed cheliceral ramus with
teeth partly preserved in relief, total length 43
mm. The ramus gently tapers to the distal
rounded tip which, however, is obscured by the
fragment of the distal part of the free ramus
shifted in contact with the tip of the fixed ram-
us (this feature caused the seeming strong back-
ward curvature of the terminal tooth depicted
in Barrande’s figure).From the distal termina—-
tion backwards, the following teeth on the fixed
ramus may be observed (lengths in mm): 1.0, 1.4,
0.4,1.0, 4.5, 2.2, 0.5, 2.0, 1.0, 3.0, 1.8, 2.0, 5.0,
(incomplete), 2.8,1.0,1.0, 2.0, 1.0, 2.0. The max—
imum height of the ramus without teeth is 7.6
mm. Teeth are conical, with marked longitudi—
nal striation.The fragment of the free ramus in
contact with the fixed one shows the broken ter—
minal tooth and the subsequent smaller incom—
pletely exposed tooth, partly overlapped by the
fixed ramus.

The surface of the fixed ramus shows a dis—

tinctive sculpture consisting of rather short el—
liptical and dark maculae (short scaly ridges).
The marked oblique folding of the ramus is evi—
dently caused by secondary deformation during
the fossilisation process.
Remarks. The peculiar hook-like termina—
tion of the ramus shown in Barrande’s (1872)
drawing evidently influenced Kjellesvig—Waer—
ing (1964) in assignment of this species to
Erettopterus. This feature, however,was caused
by the connection with the remnant of the free
ramus, as stated above. The form of the pincer
and its denticulation point to Pterygotus s. str.
The characteristic sculpture of maculae shows
some analogy with longitudinal sculptures on
fixed rami of other pterygotids though its
marked development may belong the distinctive
features of the species.

Occurrence. So far known from the type
locality only. The rock preserving the holotype
is a grey biomicrite which contains numerous
remains of the trilobite Raphiophorus rouaulti
(Barrande), a cranidium of Leonaspis and a
fragment of a harpetid trilobite. Associated are
also Cardiola sp., Monograptus and several oth—
er indeterminable fossils. Owing to this assem-~
blage,the specimen evidently derives from the
Kopanina Formation (Ludlow), according to oral
communication by Dr. J. Kiiz most likely the
Monograptus chimaera or M. fritschi linearis
Zone.

ﬁT?"T' J',TT/ ,
Q ahi f\‘“s il
é’/ { / 5 mm

Fig. 3. Pterygotus kopaninensis, holotype: incomplete fixed
and fragmentary free ramus of chelicera (transverse sec—
ondary wrinckles schematised)

Doubtful pterygotid species
Pterygotus ? mediocris Barrande, 1872
PL VI fig. 7

1872 Pterygotus mediocris Barrande; Barrande, p. 552,
pl. 18, fig. 9.

1898 Pterygotus mediocris Barrande; Semper, p. 87.

1906 Pterygotus bohemicus Barrande; Seemann, p. 52.

1924 Pterygotus mediocris Barrande; Diener, p. 12.

1948 Pterygotus (Acutiramus) bohemicus (Barrande);
Prantl and Pribyl, p. 38, 89.

1964 Pterygotus (Acutiramus) bohemicus (Barrande);
Kjellesvig—Waering, p. 343.

Holotype (by monotypy): incomplete coxa L29 (former Nr.
CF1217) preserved in semirelief in limestone.

Locus typicus: Praha-Lochkov.

Stratum typicum: Kopanina Formation (Ludlow).

Remarks. Theholotype is a gently flattened
and secondary folded gnathal part of coxa with
twelve preserved teeth gradually diminishing
posteriorly. The specimen is not sufficient for
species identification, it, however, shows no sub—
stantial differences from Acutiramus bohemicus
with which it may be conspecific as presumed
by Seemann (1906) and Prantl and P#ibyl (1948).
Occurrence. The grey biomicritic cephalo—
pod limestone with aligned orthocone nautiloid
shells points to the uppermost part of the Ko—
panina Formation as developed at the type lo-
cality.
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Pterygotus? blahai Semper, 1898

1898 Pterygotus blahai nov. spec.; Semper, p. 82-84,
text-fig. 13.

1924 Pterygotus blahai Semper; Diener, p. 11.

1948 Pterygotus (?Pterygotus) blahai Semper; Prantl and
Pribyl, p. 30-31, 83-84, pl. 3, fig. 5.

1964  Pterygotus (Pterygotus?) blahai Semper; Kjellesvig—
Waering, p. 342, 344.

Holotype (by monotypy): Specimen figured by Semper
(1898) on text—fig. 13 (not available).

Locus typicus: Praha-Lochkov. Vigfiovka,
Stratum typicum: Prideli Formation.

Remarks. According to Semper’s (1898, p.
83) figure, the holotype represents the incom—
plete operculum with the genital appendage of
the type B in original position, and a fragmen-—
tary segment in proximity. The lozenge—shaped
genital appendage is similar to that of A. perneri
as figured on pl. 2, fig. 3 but the posterior part
is narrower and simply rounded, without bilobed
posterior margin. The Semper’s figure shows
thickened lateral areas of attachment and poste—
rolateral flanges.

The figured specimen is not sufficient for
identification of species but it is very probable
that it might be conspecific with Acutiramus
bohemicus which occurs rather commonly at the
type locality of P.? blahai. As stated by Semper
(1898), the holotype was deposited in the pri-
vate collection of Mr. V. Blaha in Radotin. Its
later depository is unknown and the specimen
was not available to Prantl and Pfibyl (1948),
being probably lost.

Prantl and PFibyl (1948, pl. 3, fig. 5) re—
ferred to P. blahai a fragmentary large opistho—
somal segment 146 from Velkd Chuchle, distin—
guished by sculpture of large scales. The assign-—
ment of this specimen to P.? blahai is doubtful.
Occurrence. According to Semper (1898),
the type specimen derives from the locality Vis—
novka near Praha-Lochkov where it was found
in the dark limestone rich in orthoceratids, i.e.in
rocks corresponding to the Pfidoli Formation
which are exposed in the “Marble quarry” at
Praha-Lochkov and in its vicinity called Vigfiov—
ka (comp. K¥iz et al. 1986).

Distribution and environment
of Bohemian pterygotids

Silurian and early Devonian pterygotids occur
in the Barrandian in typical marine strata and
are associated with richly diversified and com—
mon marine fossils.

The Ludlovian pterygotids contained in the
Kopanina Formation are rare and fragmentary.
Their oldest remains derive from richly fossili~
ferous biomicrites with common trilobites which

belong to the Biozone with Encrinuraspis beau—
monti, i. e. to the Monograptus chimaera and-
or M. fritschi linearis graptolite Zones. Also
found here are Pterygotus kopaninensis Barr.
and some indeterminable remains. Somewhat
younger, mostly bioclastic limestones of the
Ananaspis fecunda Biozone yielded the insuffi—
ciently known Acutiramus ? nobilis Barr.

The overlying limestones of the Priono-
peltis archiaci Biozone contain a little more
abundant fragments of pterygotids, which, how-
ever, are mostly not determinable. Also the
holotype of Pterygotus? mediocris Barr. and
fragments found in the cephalopod (“Ortho-
ceras”) limestones near Prague (localities near
Praha-Lochkov, especially the “ Orthoceras
quarry”, interval 5 in K#i% et al. 1986 as exam-~
ple) belong in this stratigraphic interval.

The base of the overlying Pi#idoli Forma-
tion (Pridolian), i. e. the graptolite Zones with
Monograptus parultimus and M. ultimus are
distinguished by a sudden and marked increase
in abundance of pterygotids. The rather com-
mon Acutiramus bohemicus (Barr.) occurs both
in finely bioclastic grey limestones with common
trilobites of the Prionopeltis striata and Scha-
ryia nympha Assemblage, or in darker fine—
grained bioclastic limestones rich in graptolites
known from localities with condensed sedimen—
tation at Prague (the locality “Orthoceras”
Quarry, with crowded pterygotid remains close
above the base of the Piidoli Formation). Though
Acutiramus dominates, Pterygotus barrandei is
also present as a rare component of the fauna
(Dlouh4 hora).

The markedly increasing frequency of
pterygotids and other eurypterids at the base of
Pridoli may be confined to effects of the Basal
Ptidolian Event (Chlupsdé and Kukal 1988)
which was manifested in the Barrandian by
deepening and marked decrease of facies diver—
sity.

Most of the instructive and determinable
remains of pterygotids derive from the higher
part of the Piidoli Formation which corresponds
to the graptolite Zones with Monograptus
lochkovensis to M. transgrediens. Pterygotids are
bere strictly confined to a distinctive facies of
dark platy bituminous, mostly fine-grained
limestones alternating with shaly limestones
and calcareous shales. This facies with dominant,
laminated pelagic limestones and subordinate
calcareous turbidites is distributed seawards
from the light bioclastic limestones with rich
benthos confined to shoals of the former voleanic
elevations (cp. facies distribution in Horny 1962,
Havli¢ek and Storch 1990).
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Pterygotids occur rather frequently in dark
limestones and shale interbeds and their re-
mains are accompanied by common nautiloids,
phyllocarids, graptolites, thin—shelled bivalves,
less diversified gastropods, pelagic crinoids
(Scyphocrinites), ostracods, less frequent
brachiopods etc. Pterygotids are found even as
articulated large parts of bodies which suggest
that even complete exoskeletons are present.
The mode of occurrence point to autochthoneity
of eurypterid remains. Localities of this kind are
concentrated in the south-eastern limb of the
Silurian area between Prague and Suchomasty,
typical examples being Praha-Podoli, Praha-
Velkd Chuchle, Kosof—quarry S of Klapice,
Praha-Lochkov-Marble quarry, Budiiany Rock
at Karlstejn, and Klonk near Suchomasty.

The Silurian—-Devonian boundary does not
show any marked impact on pterygotids: Acuti—
ramus pernert sp. n. in the Lochkovian can be
regarded as a direct descendant of the Silurian
A. bohemicus (Barr.) and the non-pterygotid
eurypterids are analogous (Slimonia, Paracar—
cinosoma). Though pterygotid remains are
rather uncommon in the lower Lochkovian
Monograptus uniformis Zone (Lejskov and
Klonk near Suchomasty as examples), the clas—
sic upper Lochkovian localities at Kosoi Cernd
rokle yielded instructive finds of Acutiramus
pernert sp. n. accompanied by other rare eury-
pterids.

The facies of sediments is analogous as in
the P#idoli: the Lochkovian Radotin Limestone
is marked by dark bituminous platy limestones
with subordinate calcareous shale interbeds,
and the associated fauna consists of locally richly
diversified nautiloids, large thin—shelled bival—
ves, brachiopods, gastropods, hyolithids and tri-
lobites (Chlupaé et al. 1972, 1985). Pelagic ele—
ments are represented by dacryoconarid tenta—
culites, conodonts, chitinozoans and locally com-
mon phyllocarids of the Ceratiocaridid-Aristo—
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Pterygotidni eurypteridi (Arthropoda, Chelicerata) v éeském siluru a devonu

Zdstupci eledi Pterygotidae Clarke et Ruedemann, 1912 jsou v éeském silura a devonu (ludlow—lochkov) zastoupeni druhy
Acutiramus bohemicus (Barrande, 1872), A. perneri sp.n., A nobilis (Barrande, 1872), Pterygotus barrandei Semper, 1898,
P. kopaninensis Barrande, 1872 a pochybnymi, nedostateéna charakterizovangmi druhy Pterygotus mediocris Barrande,
1872 a P.? blahai Semper, 1898. Maximélni rozvoj pterygotidi spadd do vrstev pfidolského stéii, piiéem? jejich nejpocetnajsi
nélezy jsou omezeny na pelagické facie deskovitych vépenet s viozkami vépnitych bfidlic, jez vykazuji anoxické vlivy.

Pterygotidi jsou typickymi slofkami mofskych faun a jejich zdvislost na faciich Jje analogickd s phyllocaridnimi korysi
celedi Ceratiocarididae. Podle nélezii izolavanych édsti byla propoétena délka celych jedineti u druhu Acutiramus bohemicus
aZz na 230-250 em, takie se jednalo o nejvétéi bezobratlé Zivogichy znamé z paleozoika Barrandienu.

Explanation of plates V and VI

Plate V

1 - Pterygotus kopaninensis Barrande, incomplete cheliceral ramus L1396, holotype, Kopanina Formation, Zadni Kopanina,
x1.95;

2 - Acutiramus bohemicus ( Barrande), gnathal part of flattened coxa, L30655, Praha — Velkd Chuchle, x0.85;

3-5 — Acutiramus perneri sp.n., Lochkov Formation: 3 — chelicera L30653, Kosor, x0.83; 4 — chelicera L30639, holotype,
Kosof, x0.71; 5 - chelicera L30557, Lejskov, x0.93

Plate VI

1-3 Acutiramus bohemicus (Barrande), P¥idoli Formation, Karltejn:1, 2 - isolated main tooth d5 from the fixed cheliceral
ramus in lateral (I) and posterior (2) views, holotype of Pterygotus comes Barrande (1872, pl. 17, figs. 22, 23), x1.6: 3 -
gnathal part of coxa in relief, 123505, lectotype figured by Barrande (1872, pl. 17, figs. 20, 21), x0.70;

4 - Acutiramus nobilis (Barrande), incomplete free cheliceral ramus 156, holotype, Kopanina Formation, Kolednik, x0.95;
5-6 Plerygotus barrandei Semper, Piidolf Formation, Praha-Podoli: 5 - chelicera L84, x0.94; 6 - chelicera L.65, x0.84;

T - Pterygotus mediocris Barrande, gnathal part of coxa 1.29, holotype, Kopanina Formation, Praha-Lochkov, x1.30
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Ivo Chlupdé: Pterygotid eurypterids (Arthropoda, Chelicerata) in the Silurian... (PL. I)

Acutiramus bohemicus (Barrande), P¥idoli Formation

1 - chelicera PF00019, Velkd Chuchle; 2 - distal part of chelicera L30676, Kosof, quarry S of Klapice; 3 — incomplete cheli—
cera L30654, the same locality; 4 — distal part of the free cheliceral ramus 130677, the same locality; 5 — incomplete free
cheliceral ramus of a smaller specimen L30656, Praha-Podoli; 6 - one of the largest incomplete chelicerae, L30738, Kosof
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Ivo Chlupd&: Pterygotid eurypterids (Arthropoda, Chelicerata) in the Silurian... (Pl. II)

1 - Acutiramus bohemicus (Barrande), proximal parts of cheliceral rami 198, Pfjdoli Formation, Praha-Velkd Chuchle;
2-4 Acutiramus perneri sp. n., Lochkov Formation (Radotin Limestone), Kosof~Cern4 rokle: 2 - large chelicera L30743; 3 -
operculum with the genital appendage, type B, L30741; 4 - incomplete coxa L.30742
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Ivo Chlupdé: Pterygotid eurypterids (Arthropoda, Chelicerata) in the Silurian... (P1. III)
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Acutiramus perneri sp. n., Lochkov Formation (Radotin Limestone): 1 - chelicera L30653, Kosof; 2 — chelicera 130557, Lejikov;
3 — distal part of another chelicera L30557; 4 - chelicera, holotype L30739, Kosot; 5 — chelicera with proximal part of the
fixed ramus L30740, Kosof; 6 — incomplete free cheliceral ramus L68, Kosof
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Ivo Chlupdé: Pterygotid eurypterids (Arthropoda, Chelicerata) in the Silurian... (P1, IV)
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Acutiramus bohemicus (Barrande), Piidoli Formation, Kosof, quarry 8 of Klapice: 1 - prosomal appendages, ventral side,
L30737: cxl - coxa of the first walking leg, cx2-3 coxae of the second and third walking legs, cx4 - coxae of the last walking
leg, cx5 - coxa of the swimming leg, wl - proximal parts of walking legs, mt — metastoma; 2 — coxae of walking legs (cxw),
segment of a walking leg (wl) and the coxa of the swimming leg (cxsw), L30736
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(for explanation see page 156)
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(for explanation see page 156)



