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WIESLAW BEDNARCZYK AND GERTRUDA BIERNAT

INARTICULATE BRACHIOPODS FROM THE LOWER ORDOVICIAN
OF THE HOLY CROSS MOUNTAINS, POLAND
Abstract. - Two inarticulate brachiopod assemblages are recognized in the Lower
Ordovician of the Holy Cross Mountains, Poland, as characteristic of the local Lingulella zejszneri and Acontiodus rectus sulcatus zones. They occur with conodonts
typical of the Scandinavian Paltodus deltifer and Baltoniodus navis + Baltoniodus
triangularis Zones. One new genus (Quasithambonia) and five new brachiopod species:
Rowellella distinct a, Quasithambonia rarispinosa, Spondylotreta maior, Scaphelasma
bukowkense, Eoconulus dyminensis are established from the Acontiodus rectus sulcatus
zone.
INTRODUCTION

Inarticulate brachiopods occur rather commonly in the Lower Ordovician of the Holy Cross Mountains. Up to now they have been but
mentioned or briefly described in the Polish literature (Samsonowicz
1916; Czarnocki 1919; Kozlowski 1948; Tomczyk 1962; Bednarczyk 1959a,
1959b, 1964). They form the basis for the recognition of two local stratigraphic zones. The Lingulella zejszneri zone, recognized in the lowermost Ordovician of Kielce area, which comprises two subzones, Thysanotos
siluricus (older - Zbilutka beds) and Conotreta czarnockii (youngerKoziel beds). Somewhat higher in the section, the Acontiodus rectus sulcatus zone (Buk6wka beds) has been recognized (Bednarczyk 1964, 1971),
based upon conodonts as well as inarticulate brachiopods.
These phosphatic, tiny brachiopods are difficult to extract from the
rock and this is the principal reason for our poor knowledge of them. Mechanical methods of preparation were ineffective while the chemical ones
have been not commonly used. In the last twenty years, however, our·
knowledge of inarticulate brachiopods has much progressed. In Poland,
detailed research has started on the brachiopods of Wysoczki (Holy Cross
Mountains) cherts (chalcedonites) equivalent to the Thysanotos sUuricus
subzone of the local Lingulella zejszneri zone (Biernat and Williams 1971;
Biernat 1971, 1973), the collection being obtained from chalcedonites by
hydrofluoric acid treatment.
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The brachiopods investigated here have been obtained from limestones,
using acetic acid, of the local Acontiodus rectus sulcatus zone found in the
borehole Buk6wka IG-1 and in the quarry at Buk6wka hill by Kielce (d.
Bednarczyk 1971). They constitute a very characteristic and ,well differentiated assemblage. The associated conodonts represent the Baltoniodus
navis + Baltoniodus triangularis zone, thus indicating a late Lower Arenig
age for the investigated brachiopods.
The collection is deposited at the Institute of Paleobiology of the
Polish Academy of Sciences, Warszawa (abbreviated as ZPAL in the text).
The photographs were taken by Miss Lidia Luszczewska (Institute of
Geology of the Warsaw University) and Mr. Slawomir Wozniak (Institute
of Paleobiology of the Polish Academy of Sciences).
BIO- AND LITHOSTRATIGRAPHY OF THE LOWER ORDOVICIAN DEPOSITS
OF THE KIELCE AREA

Lingulella zeiszneri zone
The zone is represented by glauconitic siltstones intercalated with
clayey shales and chalcedonites (Bednarczyk 1964: Zbilutka bedS and
Koziel beds), the latter occurring abundantly in the Thysonotos silurtcus
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Fig. 1. Diagrammatic sketch map of the Arenigian facies of the western part of the
Kielce region. 1 clayey facies with graptolites, 2 silty-sandy facies, 3 calcareous facies.
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subzone. The chalcedonites appear c.ommonly in the central (Bardo synclinorium) and south-western parts of the Kielce area (Table 1; Bednarczyk 1966b; Chlebowski 1971).
_
Apart from inarticulate brachiopods (Table 1), dendroid graptolites,
sponge spicules, bryozoans and carapace fragments of indeterminable
trilobites, the chalcedonites contain also abundant conodonts (Table 2;
Bednarczyk 1974, 1975; Szaniawski 1976). Those oonodonts indicate that
the Thysanotos siluricus subzone of the Kielce area is equivalent to the
Upper Tremadoc Paltodus deltifer Zone of Scandinavia (Lindstrom 1971;
Van Vamel 1974; Viira 1974).

Acontiodus rectus sulcatus zone
Deposits attributed to this zone have been recorded in the borehole
Buk6wka IG-l by Kielce (Bednarczyk 1971: figs 1, 2). They are represent-
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Fig. 2. Fragment of the lithological profile of the Arenigian from borehole Buk6wka
IG-l. 1 sandstones, 2 limestones, 3 claystones, 4 occurrence sites of brachiopods,
5. occurrence sites of conodonts.
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ed by br,own-reddish calcareous-dolomitic sandstones irregularly intercalated with dolomitic limestones (Buk6wka beds, Bednarczyk 1964).
Higher in the section, the sandstones pass into grey to brown-grey organodetritic limestones intercalated with thin layers of red shales. Inarticulate brachiopods occur at the top of the zone, at the depth of 83.5
to 85.5 m (Table 1; fig. 2).
Very few articulate brachiopods occur in both the limestones and sandstones, Apheoorthis d. christianae (Kierulf) among othe<rs. The associated
fauna comprises trilobites (Nile us armadillo (Dalman) and Cybele bellatula
(IJalman», gastropods (Modestospira polonica (Giirich», sporadic ostracods
and bryozoans (Diplotrypa metropolitana (Pander». Conodonts occur commonly (Table 2). They indicate that this zone is equivalent to the Baltoniodus navis + Baltoniodus triangularis zone (late Lower Arenig) of Scandinavia (Lindstrom 1971).

REMARKS ON THE LOWER ORDOVICIAN BRACHIOPOD ASSEMBLAGES OF
THE HOLY CROSS MOUNTAINS

Two distinct brachiopod assemblages can be recognized in the Lower
Ordovician of the Holy Cross Mountains. These are the assemblages of
the Lingulella zejszneri and Acontiodus rectus sulcatus zones. They differ in their taxonomic diversity and dominant inarticulate brachiopod
groups.
The older assemblage (Lingulella zejszneri zone) is the more diverse.
It consists of 16 genera (21 species) assigned to 6 families. It is dominated
by the obolids (5 genera, 11 species). Rowellella sp. is especially interesting, since it is the oldest known representative of the genus (Biernat
1973). The type species, Rowellella minuta Wright, is described from the
Upper Ordovician of England (Wright 1963); R.margarita Krause and
Rowell, and Rowellella sp. from the Middle Ordovieian of Nevada (Krause
and Rowell 1975); R.rugosa Gorjansky, from the upper zones of the
Lower Ordovician (Arenig to Volkhovian) of the East European Platform
(Gorjansky 1969); and Rowellella sp. from the Arenigian to Volkhovian
strata of Estonia (Biernat 1973) and north-western Poland (Bednarczyk
1977). The second most diverse family in the local Lingulella zejszneri
zone is the Acrotretidae. This family is represented by 5 genera (6 species)
of fairly uniform external and internal structure of the shell. In the
family Siphonotretidae 3 monospecific genera are present, Alichovia analogica Biernat, being the oldest known representative of that genus. The
type species, A.ramispinosa Gorjansky, is limited to Middle Ordovician
strata (Idavere horizon) of the north-western part of the East European
Platform (Gorjansky 1969). Other families, viz. Acrothellidae, Discinidae,
and Paterulidae are represented by single and monospecific genera.
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Table 1

Distribution of inarticulates in the Lower Ordovician of the Holy Cross Mountains
Lingulella
zejszneri

Species
Zone or subzone

2

Acontiodus
rectus sulcatus

~

Obolidae
Obolus cf. appolinis
Schmidtite~ complexus
Thysanotos siluricus
Lingulobolus feistmantelli minor
Lingulella (Leptembolon) insons
L. (L.) insons lata
L. (L.) santacrucensis
L. (L.) zejszneri
Lingulella lepis
Rowellella distincta sp.n.
R. sp. 2
Quasithambonia rarispinosa gen. n., sp. n.

+
+
+
+
+
+
+
+
+

+
?

+
+
+
+
+
+
+

+
+

Acrotretidae
Conotreta samsonowiczi
C. cf. czamockii
Ditreta dividua
Semitreta maior
S. sp.
Spondylotreta dissimilis
S. maior sp.n.
Eurytreta intermedia
E. minor
Scaphelasma bukowkense sp.n.
Torynelasma rossicum
Ephippelasma spinosul11
Afyotreta crassa

+

+
+

+

+
+
+
+

+
+

+
+
+
+
+

Acrothellidae
Orbithele bicomis

+

i

Discinidae
?Orbiculoidea subovalis

+

Siphonotretidae
Siphonotreta acrotretomorpha
Helmersenia cf. ladogensis
A/ichovia analogica

+
+
+

+

Paterulidae
Elliptoglossa sp.

+

Elkaniidae
Broeggeria salteri

+

Eoconulidae
Foconulus dyminensis sp.n.
I
1

Thysanotus siluricus Subzone, 2 Conotreta czarnockii Subzone

+
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Table 2

Distribution of conodonts in the Lower Ordovician of the Holy Cross Mountains

I

Species
~ ________---

~---------

Lingule/la
zejszneri

Zone or subzone

1

------~

I

Acantiodus
rectus suicatus

2

J

Acodus firmus
Drepanodus arcuatus
Drepanoistodus acuminatus
D. forceps
D. inaequalis
Oistodus lanceolatus
Paroistodus amoenus
P. paral/elus
Pravognathus aengensis
Prioniodus deltatus
P. navis
Protopanderodus rectus
Scandodus vitrf!us
Scolopodus peselephantis

+
+
+

I

+
+

+
+
+
+

I
+
+

+
+
+
+

I

._--_._- . _ " - - - -

1 Thysanotos siluricus Subzone, 2 Conotreta czarnockii Subzone

The younger brachiopod assemblage (Acontiodus rectus sulcatus zone)
appears less diverse. It comprises 10 monospecifric genera (mostly new
species) assigned to 3 families. The family Acrotretidae is, by far, dominant. It is represented by 7 well defined genera displaying variable
internal structure and external morphology of the shell. The obolids
occur subordinately, comprising only two genera: Rowellella is represented b~ a new and morphologically characteristic species R.distincta sp.n.
and a new genus Quasithambonia in both its external and internal shell
characteristics which is member of the subfamily Acanthamboniinae
Cooper, the stratigraphic range of which was till now determined as
Middle to Upper Ordovician (Cooper 1956; Wright 1963; Gorjansky 1969).
The monogeneric family Eoconulidae is represented by EocGnulus dyminensis sp.n. characterized by its very asymmetric shell shape.
Thus the reoognized brachiopod assemblages are quite distinct, as there
are only two eommon genera, Conotreta and Spondylotreta, which are
both very rare.
BASIN CHARACTERICS AND BRACHIOPOD LIFE CONDITIONS IN THE LOWER
ORDOVICIAN OF THE HOLY CROSS MOUNTAINS

The mal1ine basin covering the southern Holy Cross Mts area at the
Tremadoc and Arenig boundary displayed a considerable bottom relief
(Bednarczyk 1966a; Chlebowski 1971). A rapid nearshore sedimentation
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probably prevailed in the western and eastern marginal parts of the
basin. This is evidenced by thick (over 30 m) sandy deposits with psephitic
intercalations. Under such conditions, larger-sized inarticulata brachiopods of the genera Thysanotos, LinguLoboLus, and LinguLeHa developed.
The sedimentation rate was much slower in the envimns of Kielce
and the Bardo synclinorium. In fact, the deposits are only a few meters
thick 2nd are dominated by silty-chalcedonitic sediments with pyroclastic
matter and pebbles encrusted by bryozoans. Several sedimentary structures resulting from gravitational slides reflect some local vertical movements of the sea bottom (Chlebowski 1971). Silice.ous sponges flourished
in the shallow, well aerated and lit basin, thus indicating a high silica
contents in the sea water (Turnau-Morawska 1958). The evironment was
also inhabited by oscillatoracean algae (Starmach 1963), acritarchs
(Gorka
I
1967), graptolites, conodontophorids (Kozlowski 1948), and a number of
thin-shelled phosphatic inarticulate brachiopods (Biernat 1971, 1973). The
latter group displays interesting characterics. It is fairly diverse although
dominated by the obolids. The acrotretids represent a single phyletic lineage with a dorsal septum in the form of an elongate septal ridge slightly
variable in width, length and height. Siphonotretids are fairly abundant
and include ALichovia anaLogica Biernat, characterized by multiplebranched spines (Biernat 1973).
The assemblage is dominated by juveniles (sometimes in almost complete developmental series, e.g. in Semitreta maior Biernat), while adults
are uncommon and gerontic specimens are lacking. This does not result
from any preservation bias, since adult brachiopods possess much thicker
~hells and hence have more chance to be preserved in the fossil state
than their juveniles. They juvenile mortality rate must have been very
high. This may indicate some temporary environmental disturbances
hindering the brachiopods from achieving maturity. Such disturbances
could result from volcanic activities in the sed'imentary environment.
A competition for space induced by the overcrowding could also play
a role.
The inarticulata brachiopods could be epibionts attached to floating
algae, which would have increased their ability to disperse all over the
basin. They could also have been part of the sessile benthos, attached
permanently by their pedicles (acrotretids) and spines (siphonotretids) to
benthic algae or perhaps dendroid graptolites. Such a life habit would
have been favourable for small brachiopods, since the settlement sites
would have always been located above and at a variable distance from the
sediment-water interface (Rowell 1971). The investigated brachiopods
were not endangered by any sudden burial (d. Gorjansky 1969). However,
the multiple-branched spines of ALichovia anaLogica Biernat suggest that
the species lived close to the bottom, the spines acting not only as an
anchor but also as a protective thicket against an incursion of non-
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nutritious particles into the body cavity, i.e. as an additional and good
filtering apparatus (Biernat 1971).
In the Late Arenig, the area still remained tectonically active, resulting
in a further differentiation of the basin. Three facies belts occurred at
that time: (i) the deep, graptolite-bearing clay facies in the south-west, (ii)
the shallow-neritic carbonate-sandy facies in the environs of Kielce, and
(iii) the sandy-silty facies (Bednarczyk 1966a). Thick shelled organism
are associated with the sandy-silty facies. In fact, there are thick-ribbed
orthids, rather massive bryozoans (Diplotrypa), thick-shelled gastropods
(Modestospira), and comparatively large-sized trilobites Cyrtometopus,
Nileus, Cybele (Bednarczyk 1964). In contrast the clay facies belt is dominated by graptolites, and the carbonate zone by inarticulate brachiopods
along with conodonts.
The carbonate facies was probably due to the development of calcareous algae. These plants produced microhabitats suitable for conodontophorids and especially for brachiopods. The associated brachiopod assemblage contains unusually large amounts of gerontic forms, whereas other
ontogenetic stages may be absent (e.g. in Ephippelasma spinosum Biernat,
Scaphelasma bukowkense sp.n.). Juveniles also occur (e.g. in Eoconulus'
dyminensis sp.n., Quasithambonia rarispinosa sp.n., Myotreta crassa
Gorjansky), but they are few. Furthermore, all the specimens are extremely thick-shelled and often display very thickened and hence more
prominent internal structural elements, e.g. both ventral and dorsal muscle scars, median plates or dorsal septum. In Ephippelasma spinosum
Biernat, the dorsal septum appears extremely large and massive relatively
to the size of the entire shell (pI. 21). Such thick brachiopod shells may
suggest turbulent environmental conditions. Some species (e.g. Eoconulus
dyminensis sp.n.) probably settled on local hardgrounds formed at an
early submarine-diagenetic stage (Ro:well and Krause 1973). This is indicated by their considerable asymmetry in shell shape and their thick
and irregular radial plicae resembling oysters. The shells probably either
lying free at the bottom or were cemented to the substrate, the latter
mode of life resembling that of the Late Cretaceous craniids (Surlyk 1973:
fig. 1). The majority of eoconulid shells show regularly or irregularly
truncated apical parts, and the latter when preserved are always much
exfoliated relative to the other parts of valves. This may point to a contact
of the apex with the substrate. There are, however, no distinct traces of
brachiopod attachment to any organism. This contrasts with the observations by Krause and Rowell (1975: pI. 8: 27, 30) who illustrated a complete
articulated shell of E.antelopensis Krause and Rowell displaying traces of
cementation to a host.
The life habits remain inaccurately known not only in the eoconulids,
but also in all of the acrotretids. Judged from the fragmentary data
available, the acrotretid mode of life might have been fairly variable.
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The Arenig sedimentation was accompanied by a volcanic activity, just
as in the Tremadoc, as can be seen by the pymdastic present in siltysandy deposits at Buk6wka Hill (Chlebowski 1971).

MATERIAL

The investigated collection of inarticulate brachiopods is fairly large
(over 150 specimens), and shows a range of variability. The specimens
are unusually thick-shelled and well~preserved. There are few fragmented
individuals. The most abundant species are Ephippelasma spinosum and
Eoconulus dyminensis sp.n. representing over 70 % of the collection.
Quasithambonia rarispinosa sp.n., Myotreta crassa, Scaphelasma bukowkense sp.n. and Spondylotreta maior sp.n. are less common (25010 of the
collection). Torynelasma rossicum, Eurytreta intermedia, and Conotreta
d.czarnockii are represented each by a few specimens.
The collection is dominated by dorsal valves. However, the ventral to
dorsal valve ratio is variable among the species. For example Eoconulus
dyminensis sp.n. is represented mostly by dorsal valves; there are only
two ventral valves in the total of over 70 specimens. In contrast, there
are only 3 dorsal valves in the total of some 30 specimens of Myotreta
crassa; in the case of Quasithambonia rarispinosa sp.n., 15 ventral valves
and a single dorsal one have been found.
In most species, only gerontic specimens have been f,ound (e.g. Ephippelasma spinosum, Scaphelasma bukowkense sp.n., Spondylotreta maior
sp.n, Eurytreta intermedia, Conotreta d. czarnockii). In some species, almost complete growth series are available, apart from the earliest shell
developmental stage (e.g. Quasithambonia rarispinosum sp.n., Eoconulus
dyminensis sp.n., Rowellella distincta sp.n.). Myoyotreta crassa and Torynelasma rossicum are represented only by a few juvenile dorsal valves.
Most of the specimens show excellently-preserved elements of both
external and inte~nal shell structure which are not affected by any gerontic changes. This permits new data on some genera. In some species,
the internal structural elements have been observed that were unknown
or poorly known. In Scaphelasma bukowkense sp.n. cardinal muscles have
been recorded in a ventral valve (pI. 19: 3b, 4b) not previously kuO\Wn in
that genus (Krause and Rowell 1975: 49). Prominent dorsal cardinal muscles bordered by medial lateral ridges have been reported only from
S.anomalatum from the Middle Ordovician of Nevada (Krause and Rowell
1975: 55, fig. 4; pI. 7: 12-14). An internal ventral tube continuing externally (pI. 20: 7, 8) has been observed in the ventral valve of Myotreta
crassa.
There are no articulated shells in the investigated collection. The
known fossil record of inarticulate brachiopods with valves together is in
6 Acta Palaeontologica nr

3na

302

WIESLAW BEDNARCZYK and GERTRUDA BIERNAT

generaly very poor (Rowell 1963; Rowell and Krause 1973; Wright 1963;
Cooper 1956; Biernat 1973). Even articulated shells which were preserved
become disarticulated during the process of their chemical extraction
from a rock. The almost universal disarticulation of fossil inarticulate
shells results mostly from the absence of developed effective hinge apparatuses, since the valves are only Loosely joined at the posterior margins, and held by a system of "closing and ,opening muscles" acting during
the animal's life. The thick-shelled nature of the investigated specimens
could also favour the shell disarticulation just afte,r the animal's death.

DESCRIPTIONS

Family Obolidae King, 1846
Genus Rowellella Wright, 1963
Rowellella distincta sp.n.
(pl. 17: 1, 2)
Holotype: ZPAL Bp.XXVII/25, pI. 17: 1; paratype: ZPAL Bp.XXVII/24, pI. 17: 2.
Type horizon: Grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
sulcatus Zone.
Type locality: Buk6wka IG-I at Kielce, Holy Cross Mountains.
Derivation of the name: distinctus (Lat.) as distinct from the other known species

of the genus.
Diagnosis. -

Shell small, well geniculated and thick with densely spaced con-

centric lamellae.
Material. - Three incomplete (posterior parts damaged) brachial valves, a few
very small fragments of ventral or brachial valves.
Dimensions (in mm):
ZPAL Bp.XVIII
approximate
valve
no of lamellae
length
per 0.5 mm
width
24
1
0.86
13
paratype
0.75
25
1
12
holotype
Description. - Shell small, geniculated, thick, very elongate; lateral margins
almost parallel and highly deflected toward the opposite valve; anterior margin slightly arcuate. Shell surface bearing distinct lamellae with thickened and somewhat raised edges covered additionally by fine, regularly arranged growth lines. Internally,
muscle scars are elongate, well developed, bounded laterally and anteriorly by
thickened ridges (pI. 17: lc, 2b); at the anterior margin a few weak traces of pallial
sinuses are preserved.
Remarks. - The species is characteristic by its small size, distinct shell geniculation and dense surface concentric ornamentation, differing in these features from
the known members of the genus. RoweHella sp. from the chalcedonites of Wysoczki
(Holy Cross Mountains) and RoweHeHa sp. from the Volkhov horizon of Estonia
(Biernat 1973: pI. 3: 1) have surface lamellae which are much thinner and more
distant one from the another. R.rugosa Gorjanski from the Volkhov horizon, Leningrad
environs, is similarly outlined but surface lamellae are much stronger, fewer and
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very distant from one another. R.minuta Wright the Portrane limestone species
(Wright 1963: pi. 1: 8-12, 14-28) is the closest to our form both in the shell outline
and character of the surface lamellae but it is smaller and the shell geniculation is
less pronounced. R.margarita Krause and Rowell from the Middle Ordovician of Nevada (Krause and Rowell 1975: pl. 3: 6) is more elongate, and suboval with the
surface lamellae less distinct. RJamellosa Popov from the Middle Ordovician of
Kazachstan (Popov 1976: pi. 3: 1-3) differs in its densely lamellose shell surfacethe lamellae being of slightly uneven appearance. These features distinguish Popov's
species from all those mentioned above.
All the species of the genus Rowellella are chiefly united by their elongate shell,
with a tendency to be geniculated and by lamellar surface. The most variable feature
is the shell ornamentation - its pattern being sufficiently well differentiated. The
subfamily rank of the genus is discussed by Krause and Rowell (op. cit.). They rightly
believe in its closer affinity to the Lingulellinae than the Glosellinae.
Occurrence. - As for the holotype.

Genus Quasithambonia gen.n.
Type species: Quasithambonia rarispinosq gen. et sp.n.
Derivation of the name: quasi (Lat.) looking almost like Acanthambonia Cooper.
Genus monotypic: diagnosis as for the type species.
Occurrence. - Lower Ordovician: late Lower Arenig, Buk6wka Hill near Kielce,

Holy Cross Mountains.
Remarks. - The general shell shape and outline, morphology of the posterior
margin and the available structure of the dorsal interior confirm some relationship
to Acanthambonia Cooper. Unfortunately Acanthambonia, the only member of Acanthamboninae Cooper, is based on scarce and imperfectly known species. The internal
structure is only partly known, particularly the brachial valve, and the available
illustrations of the interior rather poor (Wright 1963: pi. 1: 29-31; pl. 4: 11, 15, 16, 19;
Cooper 1956: pi. 9a: 5; Gorjansky 1969:' pl. 6: 7, 8). Our genus is characteristic by its
external morphology and ventral interior.

Quasithambonia rarispinosa gen. et sp.n.
(pl. 17: 3-5)

Holotype: ZPAL Bp.xxVII/2, pi. 17: 4.
Type horizon: grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
sulcatus zone.
Type locality: Buk6wka Hill near Kielce, Holy Cross Mountains.
Derivation of the name: because of the rarely spaced surface spines.
Diagnosis. - Small occasional surface spines; ventral adductor scars small, oval,

parallel, slightly divergent .to somewhat convergent anteriorly; dorsal adductor
scars oval, median thickening, narrow.
Material. - Ten disarticulated adult ventral valves, one dorsal, ten immature
ventral and dorsal, and a few fragments of valves.
Dimensions (in mm);
ZPAL Bp.XVII/
pedicle valve
no of concentric
no of
length width
lines per 1 mm
spines
per 1 mm
1
1.0
1.0
6
ca 16
2
1.0
1.0
7
ca 11
holotype
6"
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Description. - Shell small, outline circular, length almost equal to the width,
moderately biconvex, biconvexity more pronounced posteriorly, posterior margin
gently arched. Ventral beak slightly raised, situated a little posteriorly and somewhat anchylosed toward the posterior margin. Dorsai beak rather smaller, not anchylosed. Surface concentric lines are on the posterior half of the shell, more numerous
and distinct anteriorly but in general of irregular appearance and arrangement.
Surface spines rare, small, opening into the shell interior, enlarging in number posteriorly (pI. 17: 3a, 4a, 5).
In the ventral interior, two small, oval to suboval adductor scars almost parallel
to slightly divergent anteriorly. One specimen (pI. 17: 3b) shows two adductor scars
somewhat convergent anteriorly, this may be pathological. In the dorsal interior,
two small and distinctly oval adductor scars diverge anteriorly and are placed about
the midlength of the valve of both sides of the median thickening. Vascular grooves
diverge anteriorly like those in Acanthambonia minutissima Cooper (Cooper 1956:
pI. 18D: 23).
Remarks. - Our material includes particularly well preserved juvenile specimens,
referred to Q.rarispinosa. The smallest specimens about 0.25 mm--{).35 mm long are
relatively thick-shelled, and have a circular outline similarly to the adults, with the
apical part of the pedicle valve elongate and narrow posteriorly, the brachial valve
being smaller without a pronounced apex. The surface spines are extremely rare and
small. A single specimen of the ventral valve with the adductor scars divergent
posterioly, is provisionally included into Q.rarispinosa sp.n. (pI. 17: 3).
The newly proposed species shows some relationship to the genus Acanthambonia
Cooper in the similar shell shape and outline, morphology of the posterior part of the
shell, and in the structure of the dorsal interior. The differences lie in the ventral
valve structure and rare surface spinosity. The cardinal muscle scars are small,
never attaining the midlength of the valve, usually a little divergent in the anterior
direction.
Occurrence. - Poland: As for the holotype.

Family Acrotretidae Schuchert, 1893
Genus Conotreta Walcott, 1889
Conotreta cf. czarnockii Bednarczyk, 1959
(pI. 18: 2)
Material. - Two incomplete brachial valves and one fragmentary pedicle valve.
Dimensions (in mm):
brachial valve
ZPAL XXVIII
septum
cardinal
length width
length
muscle
scar l:w
43
0.75
0.60
0.4
0.2:0.13
Remarks. - The character of the pedicle valve and, to a great extent, of the
brachial one (cardinal muscle scars, septum) suggest' to C.czarnockii Bednarczyk,
from the Lower Ordovician of the Holy Cross Mountains (Bednarczyk 1959a: pI. 1: 2).
Occurrence. - Poland: Lower Ordovician (late Lower Arenig, Holy Cross Mountains).

Genus Semitreta Biernat, 1973
Semitreta sp.
(pI. 19: 7; pl. 20: 5a, b)
Material. -

One brachial valve, slightly damaged.
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Dimensions (in mm):
ZPAL Bp.XXVII/

brachial valve
length of
length
width
septum
42
0.5
0.65
0.25
Remarks. - The general character of the brachial valve suggests some similarity
to the genus Semitreta described from the chalcedonites of Wysoczki (Biernat 1973:
76). Unfortunately no pedicle valve is preserved.
Occurrence. - Poland, Lower Ordovician. Late Lower Arenig (Buk6wka Hill,
Holy Cross Mountains).

Genus Eurytreta Rowell, 1966
Eurytreta intermedia Biernat, 1973
(pI. 20: 3, 6; pI. 22: I, 2)

1973. Eurytreta intermedia Biernat: 72, pI. 9: 7-11; pI. 10: 13.
Material. - One incomplete pedicle valve and four brachial ones.
Dimensions (in mm):
cardinal muscles brachial
brachial valve
ZPAL Bp.XXVIII
brachial valves
septum
length width
valve
0.3
0.7
0.IXO.05
0.6
31
0.5
0.77
0.3XO.l
0.4
32
ca. 0.4
0.7
0.3XO.l
0.6
33
0.2
0.5
0.4
34
Occurrence. - Poland: late Lower-Middle Ordovician (North-Eastern Poland, Buk6wka Hill, Holy Cross Mountains).

Genus Spondylotreta Cooper, 1956
Spondylotreta maior. sp.n.
(pI. 17: 6; pI. 18: I, 3-8)
Ho~otype: ZPAL Bp.XXVII/19; pl. 18: 6; paratype: ZPAL Bp.XXVII/17; pI. 18: 4.
Type horizon: grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
$u~catus

zone.

Type ~ocaHty: Buk6wka Hill near Kielce, Holy Cross Mountains.
Derivation of the name: maior (Lat.) - of larger size in comparison to the known
species of

Spondy~otreta.

Diagnosis. - Thick-shelled large

Spondy~otreta

with wide and low ventral conus.

Materia~. - Five fragmentary pedicle valves and four brachial ones.
Dimensions (in mm):
ZPAL Bp.XXVIII
pedicle
brachial valve
cardinal muscle
scars
valve
length length
width: length
width

16
17
18
19
20

21
39
50

1.15
0.90
1.0

0.2
ca 1.0
ca 1.0
ca 0.7
0.22

0.9

0.37: 0.20

0.66
0.7

0.3: 0.1

0.2
ca 1.0
1.0
ca 0.7
0.3

dorsal
median
length
septum
0.46
0.4

0.4
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Description. - Shell comparatively large, thick, conus high but very wide; pseudointerarea planar, interthroug marked. Brachial valve flat to slightly concave posteriorly. Surface concentric ornament thick, interspersed by fewer microlines; some
traces of nodulae-like structures are present on the anterior half of the pedicle valve
(pI. 18: 6a).
Ventral interior with small pedicle tube; two plates, components of a median
septum, close and parallel, are apically high and thick (pI. 18: 3, 6b). Simple vascular
ridges well developed on the anterolateral parts of valve. Dorsal interior with well
marked median plate; two bounding laterally propareas small; median septum arising
anteriorly from a posterior median thickening. Cardinal muscle scars elliptical and
distinctly developed (pI. 18: 4, 8).
Remarks. - The specimens are close to the Lower Ordovician Spondylotreta faceta
Gorjansky from the Leetseian and Volkhovian of the north-western East European
Platform (Gorjansky 1969: 66, pI. 10: 7-12). They differ mostly in being larger and in
having much wider and lower ventral conus. S.dissimiHs Biernat, from the chalcedonites of Wysoczki (Biernat 1973: pI. 11: 2-;-9; pI. 12: 1, 2), is smaller and thin-shelled with a median plate and septum. The present specimens belong to a new
species. Although rather fragmentary in their preservation, they possess a few features
(e.g. size and shape of the ventral conus surface ornamentation) judged to be of
specific value. From the other known species of the genus, S.parva Wright from the
Portrane Limestone of Eire is much smaller with indistinct pseudointerarea (Wright
1963: 238, pI. 2: 17, 20-23; pI. 3: I, 5, 9, 15). Spondylotreta sp., the Meiklejohn species
of Nevada (Krause and Rowell 1975: 41, pI. 5: 1-11) is very close to our species in
having low and wide ventral conus.
Occurrence. - Poland: late Lower Arenig, Buk6wka Hill, Holy Cross Mountains.

Genus Myotreta Gorjansky, 1969
Myotreta has previos1y only been described from the Early Ordovician (Arenig)
of the USSR - near Leningrad, W~st Estonia and the Central and East part of Poland,
and also probably from the Middle Ordovician, found in erratic boulders of Central
Poland at Mochty (Gorjansky 1969; Biernat 1973).
The genus is characterised mostly by the shape of the ventral conus and of the
dorsal septum - the feature used, among others, to infer some taxonomic and phylogenetic relationships in acrotretaceans. Krause and Rowell (1975: 61) suggested some
similarity to Ephippelasma. The internal pedicle tube recently found in M.crassa
Gorjansky is a feature characteristic of the Ephippelasmatinae. However the structure
of the dorsal septum, is one of the differing features. Further data on Ephippelasma
and Myotreta is needed.

Myotreta crassa Gorjansky, 1969
(pI. 20: 4, 7, 8)
1973. Myotreta crassa Gorjansky; Biernat: 81, pI. 13: 1-9; pI. 14: 6-7; pI. 15: 1-5.
Material. - Thirty five pedicle valves and brachial ones of different size, a few
fragments of valves.
Dimensions (in mm):
length of septum
ZPAL Bp.XXVII!
brachial pedicle
valve
valve
length
length width
0.4
22
0.5
0.4
0.4
23
0.2
0.54
0.33
36
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Remarks. - The general appearance and internal structure agree with Myotreta
crassa Gorjansky mentioned in the synonymy. An additional feature seen in the
specimens from Buk6wka is the external extension of the internal pedicle tube. The
dorsal septum in our specimens remains very small, with only some tendency to be
laterally folded. Some variation occurs in the width of the ventral conus, which
can either be widened anteriorly or narrowed due to its sides lying almost parallel
to one another.
Occurrence. - Poland: Lower Ordovician (NE Poland, Holy Cross Mts). USSR:
Lower Ordovician (Leningrad environs, Estonia).

Genus Scaphelasma Cooper, 1956
Scaphelasma bukowkense sp.n.
(pI. 18: 9; pI. 20: 1-6)

Holotype: ZPAL Bp.XXVII/13; pI. 19: 5 (brachial valve); paratype ZPAL
Bp.XXVII/11; pI. 19: 6 (pedicle valve).
Type horizon: grey-brown marly limestones, late Lower Arenig, Acontiodus rectus
sulcatus zone.
Type locality: Buk6wka Hill near Kielce, Holy Cross Mountains.
Derivation of the name: coming from the Buk6wka locality.
Diagnosis. - Thick-shelled Scaphelasma with rare macrolines posteriorly and
numerous lamellae anteriorly, ventral and dorsal cardinal muscle scars with bounding
ridges.
Material. - Four pedicle and 10 brachial valves from Buk6wka Hill outcrop: six
brachial valves from the Buk6wka IG-l boring (depth 83.50 m-94.0 m). All specimens
of somewhat different sizes.
Dimensions (in mm):
length
width
cardinal muscles
ZPAL Bp.XXVIII
brachial pedicle
length
valve
valve
width
11
0.76
1.0
12
0.57
0.84'
0.22
13
0.77
ca 1.0
0.15
0.17
14
0.73
ca 1.0
0.10
0.14
15
0.57
0.84
0.06
40
0.30
0040
Description. - Shell thick, subcircular to somewhat transversely oval in outline.
Pedicle valve procline, pseudointerarea weakly marked, intertrough narrow, pedicle
foramen subapical, round to slightly oval. Brachial valve usually convex, in some
cases gently convex posteriorly. Surface macrolines rare and rather indistinct on the
posterior half of the valve becoming crowded anteriorly and of lamellar appearance.
Concentric microlines usually very fine and regularly arranged.
In the ventral interior pronounced apical process; cardinal muscle scars bound on
their inner sides by distinct lateral ridges (pI. 19: 6c). Dorsal interior with a median
plate of variable appearance, usually lenticular. Median septum of slightly changeable
appearance at the ventroanterior and posteroventral margins, arising in the posterior
half of the valve and usually extending almost to the end of the anterior margins.
In some valves, a marginal limbus-like structure occurs. Cardinal muscle scars elongate, of varying size, divergent anteriorly with bounded lateral ridges (pl. 19: 4b, 5b).
Remarks. - This is not a common species in the Buk6wka section. The number
of available specimens is to small to consider the problem of the limits of variability.
The material, although scarce, is, however, valuable in showing some additional
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details of the shell interior: 1) the ventral cardinal muscle scars, not observed up to
now in the genus (Krause and Rowell 1975: 49) being conspicuous and 2) the dorsal
cardinal scars, well developed, with distinct bounding ridges rare in the genus. Up to
now ridges have been described only in S.anomalatum Krause and Rowell from
the Middle Ordovician of Nevada (Krause and Rowell 1975: pI. 7: 2; fig. 46).
Our species is distinguished from others of the genus chiefly on the basis of
moderately subtransverse shell outline, more thin in comparison to the general shell
thickness, surface concentric macrolines and lamellae, and the ventral and dorsal
distinct muscle scars with bounding ridges. Scaphelasma subquadratum Biernat, from
the Ordovician of nort-eastern Poland, possesses regularly arranged concentric macrolines, shorter and less pronounced dorsal septum (Biernat 1973: pI. 16: 1-6). S.septatum
rugosum Gorjansky, from the Ordovician (Volkhovian and Kundian) of the northwestern USSR and Estonia, has rare but very thick and almost regularly arranged
concentric ridges (Gorjansky 1969: pl. 12: 1-4), as has S.lamellosum Krause and
Rowell, from the Middle Ordovician of Nevada (Krause and Rowell 1975: pI. 6: 13-29).
S.tumidatum Krause and Rowell has less subdued concentric ridges and a sulcate
brachial valve and S.anomalum Krause and Rowell a broad, shelf-like dorsal pseudointerarea (op.cit.: pI. 7: 1-14; pI. 7: 6).
Occurrence. - As for the holotype.

Genus Torynelasma Cooper, 1956
Torynelasma rossicum Gorjansky, 1969
(pI. 20: 1, 2, 9)
1973. Torynelasma rossicum Gorjansky; Biernat: 91, pI. 20: 1-12; pI. 21: 2-5; figs. 9,
18, 34.
Material. - One fragmentary pedicle valve and two brachial ones.
Dimensions (in mm):
length
ZPAL Bp.XXVII/
width
distance of dorsal septum
brachial
pedicle
from
from antevalve
valve
apex
rior margin

26
48
49

0.20
0.52
0.50

0.30
0.65
0.60

0.10
0.15

0.10
0.13

Remarks. - The specimens from Buk6wka are similar to those described by the
present authors (Biernat 1973) from north-eastern Poland. To mention, the specimens
at hand are juvenile. The brachial valve (to about 0.4 mm long) shows broadly
triangular pseudointerarea, weakly marked median plate and two propareas witp.
somewhat rised margins. Median septum is comparatively high with a posteroventral
thickening, constituting an incipient surmounting plate.
Occurrence. - Poland: late Lower-Middle Ordovician, (NE Poland and Holy
Cross Mts). USSR: late Lower-Middle Ordovician (Estonia and environs of Pskov).

Genus Ephippelasma Cooper, 1956
Remarks. - When analyzing all the known species of Ephippelasma one can
divide them into two distinct groups based on the development of the median dorsal
structure. The first group comprises E.spinowm Biernat, E.maior Biernat with welldeveloped two components of the dorsal septum, and the second group (Ephippelasma
minutum Cooper, E.intutum Popov) has the surmounting plate digitate or lamellose
and buttressed only posteriorly. In other features, all the species show a great similar-
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ity in their development. It seems very probable that two developmental lines are represented: first an enlargment of the supporting median plate (E.spinosum), and
secondly its decay (E.minutum).

Ephippelasma spinosum Biernat, 1973
(pI. 21: 1-13)
1975. Ephippelasma spinosum Biernat; Krause and Rowell: 61, pl. 8: 7-22; pI. 10:

1-4, 7, 8; pI. 11: 12.
Material. - Over 50 brachial valves, 3 pedicle ones, many fragments; gerontic
valves predominant.
Dimensions (in mm):
dorsal muscle
ZPAL Bp.XXVII!
brachial valve
length
width
length/width
0.27 0.20
7
0.7
ca 1.00
0.22 0.13
8
ca 0.5
ca 0.60
0.12 0.10
9
0.4
0.42
0.42 0.22
10
0.8
ca 1.00
37
1.1
0.75
38
0.58
0.60
ca 0.30 0.20
Remarks. - Two features of the brachial valve merit some mention. These are:
cardinal muscle scars and median septum. The dorsal muscle scars are always large,
oval in outline and, to a varying degree, divergent anteriorly. On very old valves
they form thickened and, sometimes, elevated platforms with some traces, meandric
in pattern, of muscle attachment. In many valves the cardinal muscle scars are bound
by lateral ridges. The median septum is spectacularly developed being large, thick
and having numerous underneath spines (pI. 21: 3, 6, 9, 11, 12).
The shells are similar to those of north-eastern Poland in many features (Biernat
1973: 23) and also with those from the Middle Ordovician of Nevada (Krause and
Rowell 1975: pI. 8: 18-22). The specimens from north-eastern Poland are more juvenile and possess a less-developed dorsal septum and vestigial dorsal cardinal muscle I
scars (Biernat 1973: pI. 23: 1-10). The specimens from Nevada include shells from
juveniles with the beginning of a septum, up to advanced adults with well-developed
spinosity underneath the surmounting I?late ~Krause and Rowell 1975: pI. 8: 7-12) and
distinct cardinal muscle scars, like those from the Buk6wka section (pI. 21: 3a, 8, 10).
They are slightly smaller than our specimens.
E.minutum Cooper, from the Pratt Ferry Fm. of Alabama (Cooper 1956: pI. 17A)
has a digitate surmounting plate without a supporting median septum. Similarly,
E.intutum Popov from the Middle Ordovician of Kazachstan, USSR (Popov 1975:
fig. 1; pI. 5: 7-15) possesses two small ridges, diverging anteriorly buttressing the
surmounting plate at its posterior end. The plate, has incipient parallel lamellae
instead of underneath spines.
Occurrence. - Poland: Lower-Middle Ordovician (north-eastern Poland, Holy
Cross Mts). USA: Lower-Middle Ordovician (Nevada).

Family Eoconulidae Rowell, 1965
Genus Eoconulus Cooper, 1956
Eoconulw; dymiTlensis sp.n.
(pI. 20: 10-12; pI. 22: 3-5)
Holotype: ZPAL Bp.XXVII/27; pl. 22: 3 (brachial valve);
Bp.XXVII/35; pI. 22: 4 (brachial valve).

paratype

ZPAL
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Type horizon: grey-brown marly limestone, late Lower Arenigian, Acontiodus
rectus sulcatus zone.
Type locality: Buk6wka Hill near Kielce, Holy Cross Mountains.
Derivation of the name: after the name of village Dyminy near Kielce.
Diagnosis. - Eoconulids with variable shape shell, surface ornament consisting

of concentric micro- and macrolines and radial irregular foldings.
Material. - Over forty valves (two pedicle ones) of different size, many fragments.
Dimensions (in mm):
brachial valve
ZPAL Bp.XXVII!
length
wid th
27
1.30 ca 2.00
28
ca 1.00
1.70

29
30
35
45
46
47

0.80

ca 1.00
1.66
0.75
0.50
0.40

1.20
lAO
1.33
0.85
0.70
0.50

Description. - Shell small, thick, the largest exceeding 1.3 rom in width, moderately conical, apical part blunt, apex somewhat subcentral and only sometimes preserved. Shell outline varying from round-subtransverse to subquadrate. Surface
concentric microlines regularly spaced, interspersed by slightly thicker macrolines.
Sometimes irregular and discontinuous wide radial foldings form meandric pattern
(pI. 22: 4a).
Interior. Margins with a marked limbus-like structure (pI. 22: 5b). In a few
brachial valves brown coloured cardinal muscle scars are widely oval and, in general,
large (pI. 22: 4b). In the interior of two valves (the pedicle ones?) attachments of the
cardinal muscles are like elevated platforms, oval in outline, and scarce traces of
an apical structure (apical boss) are discernible.
Remarks. - The specimens are quite variable in size. They range from small
(about 004 mm long) that are extremely lowly conical to larger and more subquadrate
in outline; apex blunt and usually preserved. Surface microlines are very fine, with
the radical foldings marked very weakly if at all. During the shell growth such
features as ornamentation, shape and outline of shell are the most susceptible to
environmental influence. This is shown by our adult shells which are irregUlarly
shaped, and their ornament is highly asymmetrical (pI. 22: 4a).
Eoconulus dyminensis sp.n. is distinguishable by its irregular outline and surface
ornament. In overal shape it shows great similarity to E.antelopensis Krause and
Rowell but differs mainly in being widely conical and in having irregular foldings
(Krause and Rowell 1975: pI. 8: 28-32). This peculiarity of the ornamentation serves
to distingiush our form from all the other species of Eoconulus.
Occurrence. - As for the holotype.
Zaklad Paleobiologii
Polska Akademia Nauk
Al. Zwirki i Wigury 93
02-089 Warszawa
Gertruda Biernat

Zaklad Nauk Geologicznych
Polska Akademia Nauk
Al. Zwirki i Wigury 93
02-089 Warszawa
Wieslaw Bednarczyk
December, 1977

LOWER ORDOVICIAN INARTICULATE BRACHIOPODS

311

REFERENCES
BEDNARCZYK, W. 1959a. On genus Conotreta from the Lower Ordovician of the
Holy Cross Mts. - Bull. Acad. Pol. Sci., ser. Sci. Chim. Geol. Geogr., 7, 6,
463-468.
i959b. Four new species of Conotreta from the Upper Tremadocian of the Holy
Cross Mts.-Ibidem, 7, 7, 509-513.
1964. Stratygrafia i fauna tremadoku i arenigu (oelandianu) regionu kieleckiego

G6r Swi~tokrzyskich (The stratigraphy and fauna of the Tremadocian and
Arenigian, Oelandian in the Kielce region of the Holy Cross Mts., Middle
Poland). - Biul. Geol. Uniw. Warsz., 4, 3-127, 188-197.
1966a. Paleogeografia dolnego ordowiku w regionie kieleckim G6r Swi~tokrzy
skich (Lower Ordovician palaeogeography of the Kielce region in the Holy
Cross Mts.). - Acta Geol. Polo, 16, 1, 92-106.
1966b. Litologia dolnego ordowiku (elandu) w regionie kieleckim G6r Swi~to
krzyskich (Lithology of the Lower Ordovician, in the Kielce region of the Holy
Cross Mts.). - Biul. Geol. Uniw. Warsz., 8, 4-53.
1971. Stratigraphy and palaeogeography of the Ordovician in the Holy Cross
Mts. - Acta Geol. Pol., 21, 4, 574-616.
1974. Current Conodont research. - Pander Letter, 7, 6. U. S. Geol. Survey
Washington, D. C., Washington.
1975. Couche de Zbilutka. Lexique Stratigraphique International, Europe, Pologne. CNRS (in press).
1977. Stratygrafia dolnego ordowiku z wybranych profil6w rejonu Leby (NW
Polska), 1-11. MS, Archiwum Zakladu Nauk Geologicznych P.A.N., Warszawa.
BIERNAT, G. 1971. On branched surface spines in some inarticulate brachiopods.
Palaeozoic perspectives: A palaeontological tribute to G. Arthur Cooper.Smith. Contr. Palaeobiol., 3, 83-92.

1973. Ordovician inarticulate brachiopods from Poland and Estonia. - Palaeont.
Polonica, 28 (1972), 1-116.

and WILLIAMS, A. 1970. mtrastructure of the protegulum of some acrotretid
brachiopods. - Palaeontology, 13, 491-502.
and . 1971. Shell structure of the siphonotretacean brachiopods. -.Ibidem,
14, 423-430.

CHLEBOWSKI, R. 1971. Petrografia utwor6w ordowiku rejonu synkliny bardzianskiej w poludniowej cz~sci G6r SWi~tokrzyskich (Petrography of the Ordovician
deposits of the Bardo syncline in southern part of the Swi~tokrzyskie Mountains). - Arch. Mineral., 29, 1/2, 193-304.
COOPER, G. A. 1956. Chazyan and related brachiopods. - Smiths. Misc. Coll., 127, 2245.
CZARNOCKI, J. 1919. Stratygrafia i tektonika G6r Swi~tokrzyskich (Stratigraphy and
tectonics of the Holy Cross Mts.). - Prace Tow. N auk. Warszawskiego, 28,
1-172.

GORKA, H. 1969. Microorganisms de l'Ordovicien de Pologne (Mikroorganizmy z ordowiku Polski). - Palaeont. Polonica, 22, 1-102.
GORJANSKY, W. Ju. (rOPHHCKJ1n, B. 10.) 1969. Be33aMKoBbie 6paXJ10no,n;bl KeM6PJ1MCKJ1X J1 Op,n;OIBJ1KCKJ1X OTJI01KeHJ1M ceBepo-3ana,n;a PYCCKOM nJIaT<p0pMbI. l13,n;. "He,n;pa", 3-126, JIeHJ1Hrpa,n;.
KOZLOWSKI, R. 1948. Les graptolites et quelques nouveaux groupes d'animaux du
Tremadoc de la Pologne. - Palaeont. Polonica, 3, 1-235.
KRAUSE, F. F. and ROWELL, A. J. 1975. Distribution and systematic of the inarticulate brachiopods of the Ordovician carbonate mound of Meiklejohn Peak,
Nevada. - Paleont. Contr. Univ. Kansas, 61, 1-74.

312

WIESLAW BEDNARCZYK and GERTRUDA BIERNAT

LINDSTROM, M. 1971. Lower Ordovician Conodonts of Europe. - Geo!. Soc. America.
Mem., 127, 21-61.
POPOV, L. E. (IIOIIOB, JI. E.) 1975. Be33aMKoBbIe 6pax~onoAbI ~3 cpeAHero 0PAoB~Ka
xpe6Ta 'tI~Hr~3. - l1aJte01iT. :JICyp., 4, 32-41.
ROWELL, A. J. 1962. The genera of the brachiopod superfamilies Obolellacea and
Siphonotretacea. - J. Paleont., 36, 136-152.
1965. Inarticulata. In: R. C. Moore (ed.), Treatise on Invertebrate Paleontology.
Part H., 260--299, Univ. Press, Kansas.
and KRAUSE, F. F. 1973. Habitat diversity in the Acrotretacea (Brachiopoda,
Inarticulata). -J. Palaeont., 47, 791-600.
SAMSONOWICZ, J. 1916. Materialy do geologii G6r SwiE:tokrzyskich. Kambr i kambrosylur G6r SwiE:tokrzyskich (On the Cambrian rocks of the St. Cross Mountains,
Poland). - Spraw. Pos. Tow. Nauk. Warsz. Wydz. Mat.-Przyr., 9, 4, 322-351.
STARMACH, K. 1963. Blue-green algae from Tremadocian of the Holy Cross Mts,
Poland). - Acta Pa!aeont. Po!., 8, 4, 451-460.
SURLYK, F. 1973. Autecology and taxonomy of two Upper Cretaceous craniacean
brachiopods. - Bull. Geo!. Soc. Denmark, 22, 3, 213-219.
SZANIAWSK1, H. 1976. Konodonty w warstwach chalcedonowych dolnego ordowiku
G6r SwiE:tokrzyskich (streszczenie referatu). Materialy do II Naukowej Konferencji Paleont. etc. Kielce.
TOMCZYK, H. 1962. Problem stratygrafii ordowiku i syluru w Polsce w swietle
ostatnich badan (Stratigraphic problem of the Ordovician and Silurian in Poland
in the light of the recent studies). - Prace Inst. Geo!., 35, 1-83.
TURNAU -MORAWSKA, M. 1958. Warstwy chalcedonowe tremadoku G6r SwiE:tokrzyskich. Studium petrograficzne (Chalcedonites and associated rocks of the Tremadoc in the Holy Cross Mts, Central Poland. A petrographic study). - Rocz.
P. T. Geo!., 27, 169-193.
VAN WAMEL, W. A. 1974. Conodont biostratigraphy of the Upper Cambrian and
Lower Ordovician of North-Western Oland, South-Eastern Sweden. - Utrecht
Micropale-ont. Bul!., 10, 7-126.
VIIRA, V. (BHnPA, B.) 1974. KOHoroHTbI 0PAoB~Ka np~6aJIT~K~. 3-140. H3A. "BaJIrye". TaJIJI~H.
WRIGHT, A. D. 1963. The fauna of the Portrane limestone. 1: The inarticulate brachiopods. - Bun. Brit. Mus. Nat. Rist. GeoL, 8, 223-254.

WIESLAW BEDNARCZYK I GERTRUDA BIERNAT

BRACHIOPODA INARTICULATA Z DOLNEGO ORDOWIKU GOR
SWIE;TOKRZYSKICH, POLSKA
Streszczenie

Opisany w pracy zesp6l brachiopod6w bezzawiasowych pochodzi z szarobrunatnych
wapieni naleiqcych do lokalnej zony Acontiodus rectus sulcatus (arenig), nawierconych i okresowo odsloniE:tych w kamieniolomie na g6rze Buk6wce kolo Kielc (Bed-
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narczyk 1971: fig. 1, 2). Zesp61 ten skladajllcy si~ z 10 gatunk6w, w tym 6 nowych,
charakteryzuje si~ przewagll przedstawicieli rodziny Acrotretidae, kt6rll reprezentuje
7 rodzaj6w (tabela 1). Rodzin~ Obolidae sygnalizujll dwa rodzaje, w tym jeden nowy,
a rodzin~ Eoconulidae jeden rodzaj i jeden gatunek. Wsp61wyst~pujllce z brachiopodami konodonty (tabela 2) umoiliwiajll korelacj~ tej cz~sci zony Acontiodus rectus
sulcatus ze skandynawskll zonll Baltoniodus trangularis + Baltoniodus navis (Lindstrom 1971).
Starszy od wymienionego zesp61 brachiopod6w napotkano w mulowcach i chalcedonitach miejscowej zony LingulelZa zejszneri (Bednarczyk 1971; Biernat 1973). Jest
on bardziej zr6znicowany niz zesp61 z arenigu gdyz obejmuje 21 gatunk6w nale:illcych do 16 rodzaj6w 'i 6 rodzin. Dominujll w nim gatunki z rodziny Obolidae. Jest
ich w zespole 11 zgrupowanych w 5 rodzaj6w. Drugll co do stopnia zr6znicowania jest
rodzina Acrotretidae liczllca 5 rodzaj6w i 6 gatunk6w. Pozostale rodziny reprezentowane przez pojedyncze gatunki to: Acrothellidae, Discinidae i Paterulidae (tabela 1).
Towarzyszllce brachiopodom tej zony konodonty (tabela 2) wskazujll, ze jej dolna cz~se,
podzona Thysanotos siluricus, odpowiada skandynawskiej zonie Paltodus deltifer
(Lindstrom 1971).
Brachiopody bezzawiasowe zyjllce w zbiorniku swi~tokrzyskim byly form ami epibiotycznymi, przytwierdzajllcymi si~ do alg, wraz z kt6rymi mogly bye przenoszone
przez prlldy. Niekt6re z nich np: Acrotretidae przytwierdzaly

si~

do alg rosnllcych

na dnie basenu przy pomocy n6zki, inne jak np. Siphonotretidae dodatkowo za posrednictwem cz~sto rozgal~zionych kolc6w. Niewykluczone, ze pewne brachiopody
mogly przytwierdzae si~ do bentonicznych dendroid6w. Wydaje si~, ze Eoconulidae
zyly na lokalnych twardych dnach tworzllcych si~ we wst~pnym stadium diagenezy
(Rowell i Krause 1973). Na dnie lezaly swobodnie, lub byly don przycementowane co
sugeruje duza Hose zachowanych w stanie kopalnym skorupek z uszkodzonym umbo.

BECRAB

BE~HAPqHK. r3PTP¥~A

BEPHAT

BRACHIOPODA INARTICULATA HJ12KHErO OP,IJ;OBJ1KA
CBEHTOKIIIJ1CKJ1X rop (IIOJIbIIIA)

B CTaTbe Onl1CaH c60p 6e33aMKoBbIX
npI1Ha~ReJKaI.I..\I1X

6paxl1ono~

H3 cepo6ypbIX 113BecTHHKoB,

K ROKaRbHoM 30He Acontiodus rectus sulcatus (apeHl1r) 11 npo6ypeH-

HblX 11 QaCTl1'lHO 06HaJKeHHbiX B KaMeHOROMHHX Ha rope BYKyBKa OKORO KeRbQ
(Bednarczyk 1971: qmr. 1, 2).
C60p COCTOHT H3 10 BI1~OB, B TOM 5 HOBblX 11 xapaKTepl13yeTcH npe06Ra,llaHHeM
ceMeMcTBa Acrotretidae, KOTopbIe npe~CTaBRHIOT C060M 7 pO,llOB (Ta6JII1Qa 1). CeMeMcTBo
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Obolidae npeACTaBJIeHO AByMR pOAaMH, H3 HHX OAHH HOBbIM, a CeMeHC'NlO Eoconulidae
OAHHM pOAOM H OAHHM BHAOM. COBMeCTHO BbIcTynalO~e C 6paX~fOnOAaMH KOHOAOHTbI
(Ta6JlH~a
su~catus

2) n03BOJIRIOT CAeJIaTb KOppeJIRQHIO 3TOH 'IaCTH 30HbI Acontiodus rectus
co cKaHAHHaBcKoH 30HOH Baltoniodus triangu~aris

+

Baltoniodus navis

(Lindstrom 1971).
BOJIee cTapbIH no cpaBHeHHIO C BbIWe YKa3aHHbIM c60p 6paxHonoA 06HapY2KeH
B aprHJIHTaX H xaJIQeAoHHTax MecTHoH 30HbI

Lingu~eHa

zejszneri (Bednarczyk 1971;

Biernat 1973). OH HBJIHeTCR 60JIee pa3HopoAHbIM no cpaBHeHHIO co C60pOM H3 apeHHra,
TaK KaK OH COAep2KHT 21 BHAoB, npHHaAJIe2KalQHX AO 16 POAOIB H 6 ceMeHcTB. B HeM
npe06JIaAalOT BHAbI ceMeHCTBa Obolidae B KOJIH'IeCTBe 11, rpynnHpylOlQHX 5 pOAOB.
)J;pyrHM no CTeneHH pa3HopoAHOCTH RBJIReTCR ceMeHcTBo Acrotretidae, BKJIIO'IalOlQHe
5 POAOB H 6 BHAOB. OCTaJIbHble ceMeHcTBa npeACTaBJIeHbI eAHHH'IHbIMH BHAaMH,
a HMeHHO: Acrothellidae, Discinidae, Paterulidae (Ta6JIHQa 1). COnYTCTBYlOlQHe 6paxHonoAaM KOHOAOHTbI B 3TOH 30He (Ta6JIHQa 2) YKa3bIBaIOT, 'ITO ee HH2KHHH 'IaCTi.,
cy630Ha Thysanotos sHuricus, COOTBeTcTByeT CKaHAHHaBCKOH 30He Paltodus deltifer
(Lindstrom 1971). Be33aMKOBble 6paxHonoAbI, 2KHBYlQHe B CBeHTOKWHCKOM 6acceHHe
ObIJIH 3nH6HoHTHbIMH cPopMaMH, npHKpenJIeHHbIMH K aJIbraM, COBMecTHO C KOTOpbIMH
MOrJIH 6bITb HeceHbI Te'IeHHRMH. HeKoTopble H3 HHX, HanpHMep Acrotretidae, npHKpenJIRJIHCb H02KKOH K aJIbraM, 2KHBYlQHM Ha AHe· 6acceMHa, APyrHe, KaK HanpHMep
Siphonotretidae AOnOJIHHTeJIbHO HCnOJIb3yR WHpoKOpa3BeTBJIeHHble WHnbI. HeHCKJIIO'IeHO, 'ITO HeKOTopble 6paXHonOAbI MOrJIH npHKpenJIRTbCR K 6eHTOHHbIM AeMAPOHAaM.
B03MO:lKHO, 'ITO Eoconulidae :lKHJIH Ha JIOKaJIbHbIX TBePAblx AHax, 06pa30BaBwHxcH
B Ha'IaJIbHbIX CTaAHRX AHareHe3a (Krause H Rowell 1973). OHH JIe:lKaJIH cB060AHO Ha
~He

HJIH 6bIJIH K HeMy npHQeMeHTHpOBaHbJ. 'YKa3bmaeT Ha 3TO 60JIbWOe KOJIH'IeCTBO

-::TBOpOK C nOBpe:lKAeHHbIM YM6oM.

EXPLANATION OF THE PLATES 17-22
Plate 17
All figures X 36

Rowellella distincta sp.n..
1. a external, b lateral and c internal views of incomplete brachial valve. Holotype.
ZPAL Bp.XXVII/25.
2. a exterior and b interior of brachial valve with posterior part damaged. Paratype.
ZPAL Bp.XXVII/24.

Quasithambonia rarispinosa gen. et sp.n.
3. a exterior and b interior of a pedicle valve. ZPAL Bp.XXVII/1.
4. a exterior and b interior of a pedicle valve. Holotype. ZPAL Bp.xXVII/2.
5. Exterior of a damaged brachial valve with fragments of the surface spines. ZPAL
Bp.XXVII/2a.
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Spondylotreta maior sp.n.
6.

a exterior and b interior of a brachial valve. ZPAL Bp.XXVII/16.
Plate 18
All figures X 36

Conotreta d. czarnockii Bednarczyk
2. a exterior and b interior of a brachial valve. ZPAL Bp.XXVII/43.

Spondylotreta maior sp.n.
1, 3, 5, 7. Four ventral umbonal fragments with preserved internal structure.
ZPAL Bp.XXVII/50, 39, 21, 20.
4. a oblique and b ventral views of a brachial valve. Paratype. ZPAL Bp.XXVII/17.
6. a external and b umbonal views of damaged pedicle valve, pallial sinuses well
preserved. Holotype. ZPAL BpXXVII/19.
8. Interior of a brachial valve damaged marginally. ZPAL Bp.XXVII/18.

Scaphelasma bukowkense sp.n.
9. Apical wiew of a pedicle valve. ZPAL Bp.XXVII/12.
Plate 19
All figures X 36

Scaphelasma bukowkense sp.n.
1. a external and b internal views of a complete brachial valve. ZPAL Bp.xXVII/40b.
2. Exterior of the brachial valve. ZPAL Bp.XXVII/40b.
3, 4. a external, b ventral and c oblique views of two adult brachial valves.
ZPAL Bp.XXVII/15; ZPAL Bp.XXVII/I4.
5. a external and b internal views of adult brachial valve. Holotype. ZPAL
Bp.XXVII/13.
6. a apical, b anterior and c interior views of a pedicle valve. Paratype. ZPAL
Bp.XXVII/II.

Semitreta sp.
7. Incomplete brachial valve interior slightly anchylosed in the anterior direction.
ZPAL Bp.XXVII/5.
Plate 20
All figures X 36

Torynelasma rossicum Gorjansky
1. a ventral and b oblique views of a brachial valve damaged marginally. ZPAL

Bp.XXVII/49.
2. Incomplete pedicle valve in lateral view. ZPAL Bp.XXVII/26.
9. a anterior and b interior of adult brachial valve. ZPAL Bp.XXVII/48.

Eurytreta intermedia Biernat
3, 6. Two brachial valves in external (3a), ventral (3b, 6) and oblique (3c) views.
3b, c X 60; 3a, b X 36. ZPAL Bp.XXVII/31, 33.
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Semitreta Sp.
5. a brachial valve interior, X 36, b exterior of the same valve, X 60. ZPAL
BpXXVIII42.

Myotreta crassa Gorjansky
4. Adult brachial valve exterior (a), X 36; the same valve enlarged in ventral (b) and
oblique (c) views, X 60. ZPAL Bp. XXVII/36.
7, 8. Two pedicle valves in lateral (7a) and dorsal (7b, 8) views, X 36. ZPAL
XXVIII22, 23.

Eoconulus dyminensis sp.n.
All figures X 36
10,11,12. Exterior (lO, 12) and interior (11) of three brachial valves, their size being
slightly differentiated. ZPAL Bp.XXVII/45, 29, 30.
Plate 21
All figures X 36

Ephippelasma spinosum Biernat
1, 4. Two adult specimens. 1 with partly preserved pedicle valve in a ventral and
b oblique views. 4 almost complete articulated shell in a posterior and b lateral
views. The specimens are used for comparison and come from Szczawno Boring,
North of Poland. ZPAL Bp.XXVII/4, 5.
2, 5, 7, 10. Exterior (2a) and interior (2b, 5, 7, 10) of the brachial valves. ZPAL
BpXXVIII9, 38, 38a, 37, 10.
3, 11. Two old brachial valves in a ventral and b anterior views. ZPAL Bp.XXVII/8, 7.
6, 9. Oblique view of two brachial valves. ZPAL Bp.XXVII/9, 26.
12. a ventral and b oblique views of adult brachial valve. ZPAL BpXXVII/6.
13. a internal and b posterior views of complete pedicle valve. ZPAL Bp.XXVII/3.
Plate 22
All figures X 36

Eurytreta intermedia Biernat
1.
2.

a adult brachial valve in external, b internal and c oblique views. ZPAL
Bp.XXVII/33a.
Interior of a brachial valve. ZPAL Bp.XXVII/12.

Eoconulus dyminensis sp.n.
3-5. Complete brachial valves in a external and b internal views; cardinal muscle
scars preserved (3b, 4b). 3 holotype, ZPAL Bp.XXVII/27; 4 paratype, ZPAL
Bp.XXVII/35; and specimen ZPAL BpXXVII/28.
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