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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 Lin-
gulella 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 distincta, 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 Ordo-
vician of the Holy Cross Mountains. Up to now they have been but
mentioned or briefly described in the Polish literature (Samsonowicz
1916; Czarnocki 1919; Koztowski 1948; Tomczyk 1962; Bednarczyk 1959a,
1959b, 1964). They form the basis for the recognition of two local strati-
graphic zones. The Lingulella zejszneri zone, recognized in the lower-
most Ordovician of Kielce area, which comprises two subzones, Thysanotos
siluricus (older — Zbilutka beds) and Conotreta czarnockii (younger —
Koziel beds). Somewhat higher in the section, the Acontiodus rectus sul-
catus zone (Bukéwka 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. Me-
chanical 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 siluricus
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 Bukéwka IG-1 and in the quarry at Bukowka hill by Kielce (cf.
Bednarczyk 1971). They constitute a very characteristic and well different-
iated 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. Stawomir 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 siluricus
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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 commonly in the central (Bardo syn-
clinorium) and south-western parts of the Kielce area (Table 1; Bednar-
czyk 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 comodonts (Table 2;
Bednarczyk 1974, 1975; Szaniawski 1976). Those conodonts 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
Bukoéowka IG-1 by Kielce (Bednarczyk 1971: figs 1, 2). They are represent-

>
[y
(€Y

10 5

Fig. 2, Fragment of the lithological profile of the Arenigian from borehole Bukéwka
IG-1. 1 sandstones, 2 limestones, 3 claystones, 4 occurrence sites of brachiopods,
5 occurrence sites of conodonts.
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ed by brown-reddish calcareous-dolomitic sandstones irregularly inter-
calated with dolomitic limestones (Bukéwka beds, Bednarczyk 1964).
Higher in the section, the sandstones pass into grey to brown-grey or-
ganodetritic limestones intercalated with thin layers of red shales. In-
articulate brachiopods occur at the top of the zone, at the depth of 83.5
to 85.56 m (Table 1; fig. 2).

Very few articulate brachiopods occur in both the limestones and sand-
stones, Apheoorthis cf. christianae (Kierulf) among others. The associated
fauna comprises trilobites (Nileus armadillo (Dalman) and Cybele bellatula
(Dalman)), gastropods (Modestospira polonica (Girich)), sporadic ostracods
and bryozoans (Diplotrypa metropolitana (Pander)). Conodonts occur com-
monly (Table 2). They indicate that this zone is equivalent to the Baltonio-
dus navis + Baltoniodus triangularis zone (late Lower Arenig) of Scandi-
navia (Lindstrém 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 dif-
fer 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 interest-
ing, 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 Ordovician 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 zejsznert
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 ana-
logica Biernat, being the oldest known representative of that genus. The
type species, A.ramispinose 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

Species | Lingulella | Acontiodus

: -aashi zejszneri rectus sul-
— Zone or subzone | | | 2 catus

" ’ —

Obolidae [

Obolus cf. appolinis ’
Schmidtites 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. +

e
A+t

+

Acrotretidae

Conotreta samsonowiczi [+ +
C. cf. czarnockii | + | +
Ditreta dividua +
Semitreta maior +
S. sp. +
Spondylotreta dissimilis +
S. maior sp.n.
Eurytreta intermedia
E. minor +
Scaphelasma bukowkense sp.n. ‘
Torynelasma rossicum ‘
Ephippelasma spinosum
Myotreta crassa

Acrothellidae ‘
Orbithele bicornis -+
Discinidae

+ +

+ 4+ +

0rbiculoidea subovalis +
Siphonotretidae
Siphonotreta acrotretomorpha |+ + !
Helmersenia cf. ladogensis -+ \
Alickovia analogica +
Paterulidae
Elliptoglossa sp. +
Elkaniidae
Broeggeria salteri +
Eoconulidae

FEoconulus dyminensis sp.n. +

-

Thysanotus siluricus Subzone, 2 Conotreta czarnockii Subzone

i
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Table 2
Distribution of conodonts in the Lower Ordovician of the Holy Cross Mountains
Species / Lingulella | Acantiodus
T zejszneri rectus sul-
i Zone or subzone B ‘ 2 catus

— = = =3 - — ]

Acodus firmus +

Drepanodus arcuatus + +
Drepanoistodus acuminatus +

D. forceps +

D. inaequalis +

Oistodus lanceolatus +
Paroistodus amoenus +

P. parallelus +
Pravognathus aengensis +

Prioniodus deltatus +

P. navis +
Protopanderodus rectus +
Scandodus vitreus +

Scolopodus peselephantis + }

1 Thysanotos siluricus Subzone, 2 Conotreta czarnockii Subzone

The younger brachiopod assemblage (Acontiodus rectus sulcatus zone)
appears less diverse. It comprises 10 monospecific genera (mostly new
species) assigned to 3 families. The family Acrotretidae is, by far, do-
minant. 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 represent-
ed by 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 Eoccnulus dymi-
nensis sp.n. characterized by its very asymmetric shell shape.

Thus the recognized brachiopod assemblages are quite distinct, as there
are only two common 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 marine 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 brachio-
pods of the genera Thysanotos, Lingulobolus, and Lingulella developed.

The sedimentation rate was much slower in the environs of Kielce
and the Bardo synclinorium. In fact, the deposits are only a few meters
thick end are dominated by silty-chalcedonitic sediments with pyroclastic
matter and pebbles encrusted by bryozoans. Several sedimentary structur-
es resulting from gravitational slides reflect some local vertical move-
ments of the sea bottom (Chlebowski 1971). Siliceous 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
1967), graptolites, conodontophorids (Koztowski 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 line-
age 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 multiple-
branched spines (Biernat 1973).

The assemblage is dominated by juveniles (sometimes in almost com-
plete 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
shells 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 sedimentary 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 (cf. 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 do-
minated by graptolites, and the carbonate zone by inarticulate brachiopods
along with conodonts.

The carbonate facies was probably due to the development of calcare-
ous algae. These plants produced microhabitats suitable for conodonto-
phorids and especially for brachiopods. The associated brachiopod assem-
blage 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 rarispinose sp.n., Myotreta crassa
Gorjansky), but they are few. Furthermore, all the specimens are extrem-
ely thick-shelled and often display very thickened and hence more
prominent internal structural elements, e.g. both ventral and dorsal mus-
cle 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 (pl. 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 (Rowell and Krause 1973). This is in-
dicated 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 observat-
ions by Krause and Rowell (1975: pl. 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 wvariable.
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The Arenig sedimentation was accompanied by a volcanic activity, just .
as in the Tremadoc, as can be seen by the pyroclastic present in silty-
sandy deposits at Bukowka 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 bukow-
kense sp.n. and Spondylotreta maior sp.n. are less common (25% of the
collection). Torynelasma rossicum, Eurytreta intermedia, and Conotreta
cf.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 rarispinose sp.n., 15 ventral valves
and a single dorsal one have been found.

In most species, only gerontic specimens have been found (e.g. Ephip-
pelasma spinosum, Scaphelasma bukowkense sp.n., Spondylotreta maior
sp.n, Eurytreta intermedia, Conotreta cf. czarnockii). In some species, al-
most 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 Tory-
nelasma rossicum are represented only by a few juvenile dorsal valves.

Most of the specimens show excellently-preserved elements of both
external and internal shell structure which are not affected by any ge-
rontic 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 (pl. 19: 3b, 4b) not previously known in
that genus (Krause and Rowell 1975: 49). Prominent dorsal cardinal mus-
cles 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; pl. 7: 12—14). An internal ventral tube continuing ex-
ternally (pl. 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

8 Acta Palaeontologica nr 3/8
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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 ap-
paratuses, since the valves are only loosely joined at the posterior mar-
gins, 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 after 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, pl. 17: 1; paratype: ZPAL Bp.XXVII/24, pl. 17: 2.

Type horizon: Grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
sulcatus Zone.

Type locality: Bukéwka 1G-1 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.XVII/ approximate valve no of lamellae

length width per 0.5 mm
24 1 0.86 13
paratype
25 1 0.75 12
holotype

Description. — Shell small, geniculated, thick, very elongate; lateral margins
almost parallel and highly deflected toward the opposite valve; anterior margin slight-
ly arcuate. Shell surface bearing distinct lamellae with thickened and somewhat rais-
ed edges covered additionally by fine, regularly arranged growth lines. Internally,
muscle scars are elongate, well developed, bounded laterally and anteriorly by
thickened ridges (pl. 17: 1c¢, 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 geniculat-
ion and dense surface concentric ornamentation, differing in these features from
the known members of the genus. Rowellella sp. from the chalcedonites of Wysoczki
(Holy Cross Mountains) and Rowellella sp. from the Volkhov horizon of Estonia
(Biernat 1973: pl. 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: pl. 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 Ne-
vada (Krause and Rowell 1975: pl. 3: 6) is more elongate, and suboval with the
surface lamellae less distinct. R.lamellosa Popov from the Middle Ordovician of
Kazachstan (Popov 1976: pl. 3: 1—3) differs in its densely lamellose shell surface —
the 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 rarispinosa 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, Bukéwka 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 Acant-
hamboninae 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: pl. 1: 20—31; pl. 4: 11, 15, 16, 19;
Cooper 1956: pl. 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 BpXXVII/2, pl. 17: 4.

Type horizon: grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
sulcatus zone.

Type locality: Bukéwka 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.XVI1l/ 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 some-
what anchylosed toward the posterior margin. Dorsal beak rather smaller, not anchy-
losed. 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 po-
steriorly (pl. 17: 3a, 4a, 5).

In the ventral interior, two small, oval to suboval adductor scars almost parallel
to slightly divergent anteriorly. One specimen (pl. 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:
pl. 18D: 23).

Remarks. — Our material includes particularly well preserved juvenile specimens,
referred to Q.rarispinosa. The smallest specimens about 0.25 mm—0.35 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. (pl. 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
(pl. 18: 2)

Material. — Two incomplete brachial valves and one fragmentary pedicle valve.
Dimensions (in mm):
ZPAL XXVI1/ brachial valve septum cardinal

length  width length muscle
scar Liw
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: pl. 1: 2).

Occurrence. — Poland: Lower Ordovician (late Lower Arenig, Holy Cross Moun-
tains).

Genus Semitreta Biernat, 1973

Semitreta sp.
(pl. 19: 7; pl. 20: 5a, b)

Material. — One brachial valve, slightly damaged.
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Dimensions (in mm):

ZPAL Bp.XXVIIl/ 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 (Bukéwka Hill,
Holy Cross Mountains).

Genus Eurytreta Rowell, 1966

Eurytreta intermedia Biernat, 1973
(pl. 20: 3, 6; pl. 22: 1, 2)

1973. Eurytreta intermedia Biernat: 72, pl. 9: 7—11; pl. 10: 13.

Material. — One incomplete pedicle valve and four brachial ones.
Dimensions (in mm):

ZPAL Bp.XXVIl/ brachial valve cardinal muscles brachial
' length width brachial valves septum

valve

31 0.6 0.7 0.1X0.05 0.3

32 0.4 0.77 0.3X0.1 0.5

33 0.6 0.7 0.3X0.1 ca. 0.4

34 0.4 0.5 —_ - 0.2

Occurrence. — Poland: late Lower-Middle Ordovician (North-Eastern Poland, Bu-
k6éwka Hill, Holy Cross Mountains).

Genus Spondylotreta Cooper, 1956

Spondylotreta maior sp.n.
(pl. 17: 6; pl. 18: 1, 3—8)

Holotype: ZPAL Bp.XXVII/19; pl. 18: 6; paratype: ZPAL Bp.XXVII/I17; pl. 18: 4.

Type horizon: grey-brown marly limestone, late Lower Arenig, Acontiodus rectus
sulcatus zone.

Type locality: Bukéwka Hill near Kielce, Holy Cross Mountains.

Derivation of the name: maior (Lat.) — of larger size in comparison to the known
species of Spondylotreta.

Diagnosis. — Thick-shelled large Spondylotreta with wide and low ventral conus.

Material. — Five fragmentary pedicle valves and four brachial ones.
Dimensions (in mm):
ZPAL Bp.XXVII/ pedicle brachial valve cardinal muscle  dorsal

valve scars median
length length width width : length length
septum
16 1.15 0.9 0.37:0.20 0.46
17 0.90 0.66 04
18 1.0 0.7 0.3:0.1 04
19 0.2 0.2
20 calo calo
21 cal.l 1.0
39 ca 0.7 ca 0.7

50 0.22 0.3
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Description. — Shell comparatively large, thick, conus high but very wide; pseu-
dointerarea planar, interthroug marked. Brachial valve flat to slightly concave poster-
iorly. Surface concentric ornament thick, interspersed by fewer microlines; some
traces of nodulae-like structures are present on the anterior half of the pedicle valve
(pl. 18: 6a).

Ventral interior with small pedicle tube; two plates, components of a median
septum, close and parallel, are apically high and thick (pl. 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 (pl. 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, pl. 10: 7—12). They differ mostly in being larger and in
having much wider and lower ventral conus. S.dissimilis Biernat, from the chalce-
donites of Wysoczki (Biernat 1973: pl. 11: 2—9; pl. 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, pl. 2: 17, 20—23; pl. 3: 1, 5, 9, 15). Spondylotreta sp., the Meiklejohn species
of Nevada (Krause and Rowell 1975: 41, pl. 5: 1—11) is very close to our species in
having low and wide ventral conus.

Occurrence. — Poland: late Lower Arenig, Bukéwka Hill, Holy Cross Mountains.

Genus Myotreta Gorjansky, 1969

Myotreta has previosly only been described from the Early Ordovician (Arenig)
of the USSR — near Leningrad, West 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 phylo-
genetic 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
(pl. 20: 4, 7, 8)

1973. Muyotreta crassa Gorjansky,; Biernat: 81, pl. 13: 1—9; pl. 14: 6—7; pl. 15: 1—5.

Material. — Thirty five pedicle valves and brachial ones of different size, a few
fragments of valves.
Dimensions (in mm):

ZPAL Bp.XXVIl/ brachial pedicle length of septum
" valve valve
length length width
22 0.4 0.5
23 0.4 0.4

36 0.54 0.33 0.2
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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 Buk6éwka 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.
(pl. 18: 9; pl. 20: 1—6)

Holotype: ZPAL Bp.XXVII/13; pl. 19: 5 (brachial valve); paratype ZPAL
Bp.XXVII/11; pl. 19: 6 (pedicle valve).

Type horizon: grey-brown marly limestones, late Lower Arenig, Acontiodus rectus
sulcatus zone,

Type locality: Bukéwka Hill near Kielce, Holy Cross Mountains.

Derivation of the name: coming from the Bukéwka 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 Bukéwka Hill outcrop: six
brachial valves from the Buk6wka IG-1 boring (depth 83.50 m—94.0 m). All specimens
of somewhat different sizes. '

Dimensions (in mm):

ZPAL Bp.XXVII/ length width  cardinal muscles

brachial pedicle
valve valve length  width

11 0.76 1.0

12 0.57 0.84

13 0.7 ca 1.0 0.22 0.15

14 0.73 cal.0 0.17 0.10

15 0.57 0.84 0.14 0.06

40 0.30 0.40

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 (pl. 19: 6¢). 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 elon-
gate, of varying size, divergent anteriorly with bounded lateral ridges (pl. 19: 4b, 5b).

Remarks. — This is not a common species in the Buk6éwka 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: pl. 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 macro-
lines, shorter and less pronounced dorsal septum (Biernat 1973: pl. 16: 1—6). S.septatum
rugosum Gorjansky, from the Ordovician (Volkhovian and Kundian) of the north-
western 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: pl. 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 pseudo-
interarea (op.cit.: pl. 7: 1—14; pl. 7: 6).

Occurrence. — As for the holotype.

Genus Torynelasma Cooper, 1956

Torynelasma rossicum Gorjansky, 1969
(pl. 20: 1, 2, 9)

1973. Torynelasma rossicum Gorjansky; Biernat: 91, pl. 20: 1—12; pl. 21: 2—5; figs. 9,
18, 34. .

Material. — One fragmentary pedicle valve and two brachial ones.
Dimensions (in mm):

ZPAL Bp.XXVII/ length width distance of dorsal septum
brachial pedicle from from ante-
valve valve apex rior margin

26 0.20 0.30
48 0.52 0.65 0.10 0.10
49 0.50 0.60 0.15 0.13

Remarks.— The specimens from Bukéwka 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 with
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.spinosum Biernat, E.maior Biernat with well-
developed 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 re-
presented: first an enlargment of the supporting median plate (E.spinosum), and
secondly its decay (E.minutum).

-

Ephippelasma spinosum Biernat, 1973
(pl. 21: 1—13)

1975. Ephippelasma spinosum Biernat; Krause and Rowell: 61, pl. 8: 7—22; pl. 10:
1—4, 7, 8; pl. 11: 12.

Material.— Over 50 brachial valves, 3 pedicle ones, many fragments; gerontic
valves predominant.
Dimensions (in mm):
ZPAL Bp.XXVII/ brachial valve dorsal muscle
length  width length/width

7 0.7 ca 1.00 0.27 0.20
8 ca 0.5 ca 0.60 0.22 0.13
9 0.4 042 0.12 0.10
10 0.8 ca 1.00 042 022
37 1.1 0.75

38 0.58 060 ca0.30 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 (pl. 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: pl. 8: 18—22). The specimens from north-eastern Poland are more ju-
venile and possess a less-developed dorsal septum and vestigial dorsal cardinal muscle
scars (Biernat 1973: pl. 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 plate (Krause and Rowell 1975: pl. 8: 7—12) and
distinct cardinal muscle scars, like those from the Bukéwka section (pl. 21: 3a, 8, 10).
They are slightly smaller than our specimens.

Eminutum Cooper, from the Pratt Ferry Fm. of Alabama (Cooper 1956: pl. 174)
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; pl. 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
Eoconulus dyminensis sp.n.

(pl. 20: 10—12; pl. 22: 3—5)

Holotype: ZPAL Bp.XXVII/27; pl. 22: 3 (brachial valve); paratype ZPAL
Bp.XXVI11/35; pl. 22: 4 (brachial valve).
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Type horizon: grey-brown marly limestone, late Lower Arenigian, Acontiodus
rectus sulcatus zone.

Type locality: Bukéwka Hill near Kielce, Holy Cross Mountains.

Derivation of the mame: 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):
ZPAL Bp.XXVIIl/ brachial valve
length width

27 1.30 ca 2.00
28 ca 1.00 1.70
29 0.80 1.20
30 ca 1.00 1.40
35 1.66 1.33
45 0.75 0.85
46 0.50 0.70
47 0.40 0.50

Description. — Shell small, thick, the largest exceeding 1.3 mm in width, moderat-
ely conical, apical part blunt, apex somewhat subcentral and only sometimes pre-
served. 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
(pl. 22: 4a).

Interior., Margins with a marked limbus-like structure (pl. 22: 5b). In a few
brachial valves brown coloured cardinal muscle scars are widely oval and, in general,
large (pl. 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 0.4 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 (pl. 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: pl. 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.

Zaktad Nauk Geologicznych Zaklad Paleobiologii
Polska Akademia Nauk Polska Akademia Nauk
Al. Zwirki i Wigury 93 Al. Zwirki i Wigury 93

02-089 Warszawa 02-089 Warszawa
Wiestaw Bednarczyk Gertruda Biernat

December, 1977
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WIESLAW BEDNARCZYK I GERTRUDA BIERNAT

BRACHIOPODA INARTICULATA Z DOLNEGO ORDOWIKU GOR
SWIETOKRZYSKICH, POLSKA

Streszczenie
Opisany w pracy zespét brachiopodéw bezzawiasowych pochodzi z szarobrunatnych

wapieni nalezgcych do lokalnej zony Acontiodus rectus sulcatus (arenig), nawierco-
nych i okresowo odstonietych w kamieniolomie na gérze Bukéwce kolo Kielc (Bed-
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narczyk 1971: fig. 1, 2). Zespét ten skladajacy sie z 10 gatunké4w, w tym 6 nowych,
charakteryzuje si¢ przewaga przedstawicieli rodziny Acrotretidae, kt6rg reprezentuje
7 rodzajéw (tabela 1). Rodzine Obolidae sygnalizuja dwa rodzaje, w tym jeden nowy,
a rodzine Eoconulidae jeden rodzaj i jeden gatunek. Wspéiwystepujace z brachiopo-
dami konodonty (tabela 2) umozliwiajg korelacje tej czeSci zony Acontiodus rectus
sulcatus ze skandynawska zong Baltoniodus trangularis + Baltoniodus navis (Lind-
strom 1971).

Starszy od wymienionego zesp6t brachiopodéw napotkano w mulowcach i chalce-
donitach miejscowej zony Lingulella zejszneri (Bednarczyk 1971; Biernat 1973). Jest
on bardziej iréinicowany niz zesp6t z arenigu gdyz obejmuje 21 gatunkéw naleza-
cych do 16 rodzajéw i 6 rodzin. Dominujg w nim gatunki z rodziny Obolidae. Jest
ich w zespole 11 zgrupowanych w 5 rodzajéw. Drugg co do stopnia zréznicowania jest
rodzina Acrotretidae liczaca 5 rodzajéw i 6 gatunké6w. Pozostale rodziny reprezento-
wane przez pojedyncze gatunki to: Acrothellidae, Discinidae i Paterulidae (tabela 1).
Towarzyszgce brachiopodom tej zony konodonty (tabela 2) wskazujg, ze jej dolna cze§é,
podzona Thysanotos siluricus, odpowiada skandynawskiej zonie Paltodus deltifer
(Lindstrém 1971).

Brachiopody bezzawiasowe zyjace w zbiorniku $wietokrzyskim byly formami epi-
biotycznymi, przytwierdzajgcymi sie do alg, wraz z ktérymi mogly byé przenoszone
przez prady. Niektére z nich np: Acrotretidae przytwierdzaly sie do alg rosnacych
na dnie basenu przy pomocy noézki, inne jak np. Siphonotretidae dodatkowo za po-
§rednictwem czesto rozgalezionych kolcéw. Niewykluczone, ze pewne brachiopody
mogly przytwierdzaé¢ sie¢ do bentonicznych dendroidéw. Wydaje sie, ze Eoconulidae
zyly na lokalnych twardych dnach tworzacych sie we wstepnym stadium diagenezy
(Rowell i Krause 1973). Na dnie lezaly swobodnie, lub byly don przycementowane co
sugeruje duza ilo§¢ zachowanych w stanie kopalnym skorupek z uszkodzonym umbo.

BECJIAB BEJHAP4YHUK, TOPTPYJIA BEPHAT

BRACHIOPODA INARTICULATA HUZKHEIO OPJOBMKA
CBEHTOKHIMCKUX T'OP (IIOJIBIIA)

Pe3iwoxme

B crarbe onmcan cbop 6e33aMKOBBIX Opaxmonon m3 cepobypnIX M3BECTHAKOB,
OPUMHAAJIEXALMX K JIOKAJNILHOM 30He Acontiodus rectus sulcatus (apenur) u npobypeH-
HbIX M YacTM4YHO OOHa>XEHHBLIX B KaMEHOJOMHAX Ha rope ByryBka oOkoJao Kesbl
(Bednarczyk 1971: cour. 1, 2).

CG6op cocromT M3 10 BMZOB, B TOM 5 HOBBIX M XapaKTepu3yeTcs npeobiafaHMeM
cemerictBa Acrotretidae, koTopsie npeacraBnatoT co6oit 7 ponos (tabanua 1). CemeitcTBo
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Obolidae npepcTaBieHO ABYMA POXaMy, U3 HUX OLMH HOBBIN, a ceMeiictso Eoconulidae
OZHUM DOAOM M OAHMM BuAOM. COBMECTHO BBICTYTIAKOIIME ¢ OpaxmMononaMmM KOHOLOHTBI
(trabsyua 2) NMO3BOJAIOT CHAEJNATb KOPPENALMIO 3TOM YacTHM 30HbI Acontiodus rectus
sulcatus co CRaHAMHABCKOJ 30HOM Baltoniodus triangularis -+ Baltoniodus navis
(Lindstrom 1971).

Bosee crapblii o CpaBHEHMIO C BbILE yKa3aHHbIM cOop Opaxuonox obHapyxeH
B apruiamMTax M XaJefoHMTaxX MecTHoOM 30HbI Lingulella zejszneri (Bednareczyk 1971;
Biernat 1973). OH ABnAeTcAa Gojee Pa3HOPOAHLIM IO CPAaBHEHHMIO cO cOOpPOM M3 apeHura,
TaK KaK OH COXEepXUT 21 BUAOB, NMPUHALJIEXaIUX A0 16 popoB u 6 cemeiictB. B HEM
npeobianaotT BuAbl cemeitictBa Obolidae B RoamyectBe 11, rpynnmMpymoummx 5 pogos.
JApyruMm 1o CTENEeHM Pa3sHOPOOHOCTU ABJAETCA cemeiicTBO Acrotretidae, BKJrouaroime
5 poroB M 6 BuAOB. OcrajipbHpIE CceMeliCTBA IPEeACTARJEHbl €AUHUMYHLIMM BUAAMH,
a uMmeHHO: Acrothellidae, Discinidae, Paterulidae (tabamua 1). ConyTrcreByoinue 6pa—'
XWOIIONaM KOHOZOHTBI B 9TOif 30HE (Tabjamiia 2) YKa3bIBAIOT, YTO €€ HMIKHAA YacTh,
cyb3ona Thysanotos stluricus, COOTBETCTBYET CKAHAMHABCKOM 30He Paltodus deltifer
(Lindstrom 1971). Be3zaMKOBBIe Opaxuornoabl, JXMBYLIMEe B CBEHTOKIUMCKOM OacceiiHe
ObLIM ANMOMOHTHBIMM (hopMaMy, NMPUKPENNEHHBIMM K aJIbraM, COBMECTHO C KOTOPBIMM
MOrJM ObITb HeceHbl TeyeHuaAmMU. Hexoropwie u3 Hux, Hanpumep Acrotretidae, mpm-
KPenIAauch HOZKKOM K aJbraM, JXMUBYILLIMM Ha pAHe® 6acceiiHa, Apyrve, KaK HalpuMmep
Siphonotretidae ponomHMUTENBHO MCNONB3YS ILUMPOKOPA3BETBJEHHBIE IUMIbL HeMcKJIo-
‘I€HO, YTO HEKOTOphIe GpPaXMOMNOAbLI MOTJIM NPUKPENIATECA K OEHTOHHBIM JEHADOMUAAM.
BosmoxkHo, uro Eoconulidae XMau Ha JIOKAJBHBIX TBEPABIX AHAX, 00pa30BaBLINXCHA
B HavyalbHBIX cTaguax auareHe3a (Krause u Rowell 1973). Oun nexanu cBOGOAHO Ha
IHe UIM OBIIM K HEMY IPHUIIEMEHTHUPOBAHLI YKa3bIBaeT Ha 3TO GOJBLIIOE KOJMYECTBO
CTBOPOK C IOBPEXKAEHHLIM yMOOM.

EXPLANATION OF THE PLATES 17—22

Plate 17

All figures X 36
Rowellella distincta sp.n.

1. a external, b lateral and ¢ 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.XXVIIl/24.

Quasithambonia rarispinosa gen. et sp.n.
3. a exterior and b interior of a pedicle valve. ZPAL Bp.XXVII/1.

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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N

Spondylotreta maior sp.n.

6. a exterior and b interior of a brachial valve. ZPAL Bp.XXVII/16.

2.

Plate 18
All figures X 36
Conotreta cf. czarnockii Bednarczyk
a exterior and b interior of a brachial valve. ZPAL Bp.XXVII/43.

Spondylotreta maior sp.n.

3, 5, 7. Four ventral umbonal fragments with preserved internal structure.
ZPAL Bp.XXVII/50, 39, 21, 20.

a oblique and b ventral views of a brachial valve. Paratype. ZPAL Bp.XXVII/17.
a external and b umbonal views of damaged pedicle valve, pallial sinuses well
preserved. Holotype. ZPAL BpXXVII/19.

Interior of a brachial valve damaged marginally. ZPAL Bp.XXVII/18.

Scaphelasma bukowkense sp.n.
Apical wiew of a pedicle valve. ZPAL Bp.XXVII/12.

Plate 19

All figures X 36
Scaphelasma bukowkense sp.n.

a external and b internal views of a complete brachial valve. ZPAL Bp.XXVI1I/40b.

2. Exterior of the brachial valve. ZPAL Bp.XXVII/40b.

4. a external, b ventral and ¢ oblique views of two adult brachial valves.
ZPAL Bp.XXVII/15; ZPAL Bp.XXVII/14.

a external and b internal views of adult brachial valve. Holotype. ZPAL
Bp.XXVII/13. .

a apical, b anterior and c¢ interior views of a pedicle valve. Paratype. ZPAL
Bp.XXVII/11.

Semitreta sp.

. Incomplete brachial valve interior slightly anchylosed in the anterior direction.

ZPAL Bp.XXVII/5.
Plate 20
All figures X 36

Torynelasma rossicum Gorjansky

a ventral and b oblique views of a brachial valve damaged marginally. ZPAL
Bp.XXVII1/49.

Incomplete pedicle valve in lateral view. ZPAL Bp.XXVII/26.

a anterior and b interior of adult brachial valve. ZPAL Bp.XXVII/48.

Eurytreta intermedia Biernat

6. Two brachial valves in external (3a), ventral (3b, 6) and oblique (3¢) views.
3b, ¢ X 60; 3¢, b X 36. ZPAL Bp.XXVII/31, 33.
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5.

4.

1,

Semitreta sp.

a brachial wvalve interior, X 36, b exterior of the same valve, X 60. ZPAL
BpXXVIl/42.

Muyotreta crassa Gorjansky

Adult brachial valve exterior (a), X 36; the same valve enlarged in ventral (b) and
oblique (c¢) views, X 60. ZPAL Bp. XXVII/36.

8. Two pedicle valves in lateral (7a) and dorsal (7b, 8) views, X 36. ZPAL
XXVI11/22, 23.

Eoconulus dyminensis sp.n.
All figures X 36

10, 11, 12. Exterior (10, 12) and interior (11) of three brachial valves, their size being

1

2,

3,
6)

slightly differentiated. ZPAL Bp.XXVII/45, 29, 30.
Plate 21

All figures X 36
Ephippelasma spinosum Biernat

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.

5, 7, 10. Exterior (2a) and interior (2b, 5, 7, 10) of the brachial valves. ZPAL
BpXXVII/8, 38, 38a, 37, 10.

11. Two old brachial valves in a ventral and b anterior views. ZPAL Bp.XXVI11/8, 7.
9. Oblique view of two brachial valves. ZPAL Bp.XXVI1I/9, 26.

12. a ventral and b oblique views of adult brachial valve. ZPAL Bp.XXVII/6.
13. @ internal and b posterior views of complete pedicle valve. ZPAL Bp.XXVI1/3.

Plate 22

All figures X 36
Eurytreta intermedia Biernat

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.XXVII1/35; and specimen ZPAL BpXXVII/28.
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