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Abstract: Acritarchs of the Niestachéw Sandstone Formation from Niestachéw in
the southern part of the Géry Swietokrzyskie Mountains (the Kielce region) indicate a
Silurian age of the formation, which confirms opinions expressed previously. The assem-
blages of acritarchs typical of Silurian include also an admixture of Ordovician species,
which indicates redeposition. Twenty-two previously published species are recognised.
Of these twenty-one are described together with three taxa which are not specifically
assigned.
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INTRODUCTION

The studies on Palaeozoic acritarchs started in Europe in the thirties
(Eisenack, 1931). In Poland, first publications on these from the Géry
Swietokrzy’skie Mountains appeared thirty years later. Jagielska (1962a,b)
recorded several acritarch species from lower Palaezoic deposits from Brze-
ziny, Zbrza and Uszkowice, while Gérka (1967, 1969) described and illustra-
ted those from Ordovician rocks from Wysoczki, Zbilutka, Chojnowy Dél,
Zalesie, Pulaczéw and Zbrza (Fig. 1).

The Palaeozoic rocks exposed in Niestachéw have been the matter of
interest for geologists for a long time. Czarnocki (1919) divided them into
two complexes. The lower one consisting of graywackes was considered by
this author to be of Ludlovian age. The upper one containing graywackes,
sandstones and conglomerates was considered transitory between Silurian
and Devonian (Downtonian). The age of the graywacke complex was later
determined by Tomczykowa & Tomczyk (1981), on graptolites, as Siedlce
(upperLudlovian). Przybylowicz & Stupnicka (1989), on the basis of petro-
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logical study, retained the two-fold division of this succession. They named
the upper unit the Niestachéw Sandstone Formation which they considered
to be older than Emsian. The present study gives the first biostratigraphic
evidence of the Silurian age of this formation. . :
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Fig. 1. 'Location index-map against the outline of Palaeozoic deposits in the Géry
Swiqtokrzyskie Mountains

GEOLOGICAL SETTING

In the southern part of the Géry Swietokrzyskie Mountains (the Kielce
region), the Silurian succession is represented by graptolite shales (Llando-
verian — lower Ludlovian) overlain by graywackes named the Niewachléw
Graywackes (Siedlce — upper Ludlovian) (Tomczykowa & Tomczyk, 1981). -
In this region, the outcrops of Upper Silurian rocks are scanty and poor,
excepting the area of Niestachéw. At the slopes of the Otrocz Hill, in the
northern ravine and south of it, there crop out some Ordovician rocks and
the Silurian graptolite shales and graywackes (Tomczyk, 1956; Filonowicz,
1971).

The deposits concerned in this paper are exposed in a quarry in Nie-
stachéw (Fig. 2), at the eastern slope of the Otrocz Hill. These are pale-
gray, fine quartz sandstones of bed thicknesses from 10 cm to 1 m interca-
lating with clayey mudstones and shales up to 40 m thick. The petrological
study of these rocks called the Niestachéw Sandstone Formation is presented
by Przybylowicz & Stupnicka (1989). The formation is overlain unconfor-
mably by sandstones with placoderms, belonging to Lower Devonian. The
stratigraphical position of the Niestachéw Sandstone Formation is shown in
Fig. 3.



ORDOVICIAN AND SILURIAN ACRITARCHS 61

MATERIAL

The palynological samples have been collected in the quarry in Nie-
stachéw near Kielce (Fig. 1), situated at the eastern slope of the Otrocz
Hill. They represent clayey mudstones and shales in the Niestachéw Sand-
stone Formation. Five samples were processed, using standard methods.
Four of these yielded palynomorphs. Eighteen slides were examined. The
material is stored in the Institute of Geological Sciences, Polish Academy
of Sciences in Warszawa.

Fig. 2. Photo of the outcrop studied, showing location of sampled deposits (arrow)

STRATIGRAPHIC PALYNOLOGY

The assemblages of acritarchs from all studied samples from Niestachéw
are similar in composition. They are rich in specimens but poor in taxa.
The taxa identified are listed in the chapter ,,Palaeontological descriptions”.

Considering the known stratigraphical ranges of the taxa recorded from
Niestachéw, one can include them in three groups. They are (1) taxa ty-
pical of Ordovician, others (2) appearing for the first time in Silurian, and
(3) long-ranging ones common to Ordovician and Silurian, some also to
Devonian.

The assemblage typical of Ordovician includes: Acanthodiacrodium cf.
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ubui, Arbusculidium filamentosum, Baltisphaeridium annelieae, Dasydia-
crodium sp., Leiovalia scaberula, L. tenuissima, Ordovicidium nudum and
Vulcanisphaera cf. imparilis. The species A. ubui and V. imparilis appear
for the first time in the Tremadocian and the genus Vulcanisphaerais a short
ranging one and has only infrequently been recorded from the Arenigian.
This could suggest an early Ordovician age of the redeposited assemblage,
but, on the other hand, it also contains species which have not, so far,
been recorded from rocks older than Llandeilian or Caradocian. These are:
Baltisphaeridium plicatispinae and Ordovicidium nudum.
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Fig. 3. Schematic diagram showing the stratigraphic position of the Niestachéw
Sandstone Formation

One could suppose that the Ordovician acritarchs from Niestachéw re-
present two assemblages of different ages, but the evidence of this is rather
weak. A. ubui considered in Great Britain to be indicative of the Tremado-
cian (Lister, 1970a) persists in Belgium up to the Ashgilian (Martin, 1968),
and the identify of V. cf. imparilis from Niestachéw can be doubted as pre-
sent specimens are much larger than those of V. imparilis described from
the tremadocian of England (Rasul, 1976). _

The second group of taxa includes Baltisphaeridium dubitum, Cyma-
tiosphaera heloderma, Multiplicisphaeridium forquillum, M. denticulatum,
Micrhystridium acerbum and Tylotopalla tappanae. These species appear
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for the first time in the Silurian, and, so far, have not been recorded from
deposits younger than that.

Thus, it may be concluded that the investigated rocks from Niestachéw
belong to Silurian. This is consistent with the previously expressed opinions
based on geological or petrological data (Czarnocki, 1919; Tomczyk, 1956;
Filonowicz, 1971; Tomczykowa & Tomczyk, 1981; Przybylowicz & Stup-
nicka, 1989). It is not possible to determine on the present material the
exact age of these strata. The presence of taxa known to be restricted to
Ordovician indicates reworking from older sediments.
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PALAEONTOLOGICAL DESCRIPTIONS

List of species. The following is an inventory of taxa recognized in the
Niestachéw samples. Twenty four of these are described below.
Acanthodiacrodium cf. ubui Martin, 1968
Acanthodiacrodium sp.

Arbusculidium filamentosum Vavrdovd, 1972
Baltisphaeridium cf. annelieae (Kjellstrom) Bockelie & Kjellstrdm, 1979
B. dubitum Lister, 1970

B. plicatispinae Gérka, 1969

Cymatiosphaera heloderma Cramer & Diez, 1972
Dasydiacrodium sp.

Dictyotidium sp. .

Leiovalia scaberula Loeblich & Tappan, 1978

L. tenuissima Eisenack, 1958

Lophosphaeridium citrinum Downie, 1963
Micrhystridium acerbum Martin, 1968
Micrhystridium sp.

Multiplicisphaeridium denticulatum Cramer, 1970

M. forquillum Cramer & Diez, 1972

M. ramusculosum (Deflandre) Lister, 1970

M. rusticum Martin, 1973

Navifusa sp.

Ordovicidium nudum Tappan & Loeblich, 1971
Polygonium spinosum Jadriné, Combaz, Magloire, Peniguel & Vachey, 1974
Tylotopalla tappanae, Kiryanov, 1978

Veryhachium europaeum Stockmans & Williére, 1960
V. lairdi (Deflandre) Deunff, 1958

V. reductum Deunff, 1958 )

V. trispinosum (Eisenack) Deunff, 1954

V. sp.

Vulcanisphaera cf. imparilis Rasul, 1976
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DESCRIPTIONS

Genus Acanthodiacrodium (Timofeev) Deflandre & Deflandre-Rigaud, 1961

Acanthodiacrodium cf. ubui Martin, 1968
Pl I: 3

Description: Vesicle bipolar, poles widely rounded, covered with conical processes
2 — 3 pm wide at base, 2 — 3 um long, up to 30 in number at each pole. Close to
equatorial area, there are a few longer (4 — 5 pm), curved processes. Equatorial area
smooth or wrinkled. -

Dimensions: Length 28 — 30 pm, width 24 — 26 pm (7 specimens).

Remarks: In the described species, the appendages appear smooth while those in
A. ubui Martin (1968) from the type material are spinose. The poor preservation of the
Niestachéw material may be responsible for the apparent lack of this ornament.

Previous records: Belgium, Ordovician (Martin, 1968); England, Tremadocian
(Lister, 1970a; Richardson & Rasul, 1978).

Genus Arbusculidium Deunff, 1968

Arbusculidium filamentosum Vavrdové, 1972
PL 1. 4

Description: Vesicle bipolar, angular. One pole flat, the other rounded. The flat
pole bears a few large, discrete processes 10 — 18 ym long, and the rounded one is covered
by 30 — 40 fine processes up to 8 um long, fused at base and forking. Equatorial area
smooth. '

Dimensions: Length 44 pm, width 38 — 39 pm (3 specimens).

Previous records: Central Bohemia, Ordovician (Vavrdova, 1972); Belgium, Are-
nigian (Martin, 1968).

Genus Baltisphaeridium (Eisenack) Downie & Sarjeant, 1963

Baltisphaeridium cf.annelieae (Kjellstrom) Bockelie & Kjellstrém, 1979
PL I: 10

Description: Vesicle subcircular, having numerous processes (about 30 processes
cross the equator). Process interiors do not communicate with the vesicle cavity. Some
processes are thread like, longer than vesicle diameter, other ones are less slender, and
shorter than vesicle diameter. -

Dimensions: Diameter 37 — 40 pm (4 specimens).

Previous records: Sweden, Ordovician (Kjellstrém, 1976; Gérka, 1987); Canada,
Caradocian (Martin, 1983).

Baltisphaeridium dubitum Lister, 1970b "
PL I: 12

Description: Vesicle oval, wall thick, granulate. Processes also granulate, iomomor-
phic, thin-walled in relation to vesicle wall, acute, slightly shorter than vesicle diameter
(up to 40 pm), 4 — 6 pm wide at base.
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Dimensions: Diameter 48 — 55 um (6 specimens).
Previous records: Spain, transition Silur — Devon (Cramer & Diez, 1976); En-
gland, Wenlockian — lower Ludlovian (Lister, 1970b).

Baltisphaeridium plicatispinae Gérka, 1969
PL I: 16

Description: Vesicle circular, wall psilate or pitted, with secondary folds or thicke-
nings. Processes 8 — 10 in number, homomorphic, tapering to a sharp tip, 3 — 4 um
wide at base, about 50 pm long. Process interiors do not communicate with the vesicle
cavity. Process surface uneven and wavy.

Dimensions: Diameter 50 — 62 pm (4 specimens).

Previous records: North-east Poland, Llandeilan, Ashgilian (Gérka, 1969); Baltic
region, Silurian (Eisenack, 1931, 1938).

Genus Cymatiosphaera O. Wetzel ex Deflandre, 1954

Cymatiosbhaera heloderma Cramer & Di;ez, 1972
PLI:8—9 '

Description: Vesicle sphaerical. Vesicle surface divided into 4 — 6 polygonal areas
by high, membranous muri. Height of muri close to vesicle diameter.

Dimensions: Diameter 35 — 50 pm (5 specimens). ,

Previous records: USSR, Podolia, Llandoverian (Kirya.nqv, 1978); USA, Ohio,
Alger Shale, Silurian (Cramer & Diez, 1972). 3

Genus Dasydiacrodium (Timofeev), Deflandre & Deflandre-Rigaud, 1961

Dasydiacrodium sp.
PL I:5,6,7

Description: Vesicle bipolar, poles broadly rounded, covered by appendages, equ-
atorial area smooth. In each specimen, the number and size of appendages on the two
poles differs. One pole bears 5 — 6 discrete, rapidly tapering spines, while the other is
covered by about 30 fine spines fused at base.

Dimensions: Length 36 — 60 ym, width 30 — 36 um (3 specimens).

Genus Leiovalia (Eisenack) Combaz, Lange & Pansart, 1967

Leiovalia scaberula Loeblich & Tappan, 1978
Pl I: 17

Description: Vesicle oval or circular. Wall thick, psilate, broadly folded. Folds 2
— 3 pm wide, usually parallel to vesicle equator, some fold terminations fused.

Dimensions: Diameter 80 — 115 ym (8 specimens).

Previous records: Sweden, mid Ordovician (Gérka, 1987); USA, Oklahoma, Ordo-
vician (Loeblich & Tappan, 1978).
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Genus Lophosphaeridium Timbfeev, 1959

Lophosphaeridium citrinum Downie, 1963
PL I 11 ‘

Description: Vesicle circular. Wall covered with verrucae which are discrete, irre-
gularly rounded in profile, about 1 pm wide at base.

Dimensions: Diameter 38 — 42 um (4 specimens).

Previous records: Poland, Géry Swietokrzyskie Mts, Ordovician (Gérka, 1969);
England, Shales of Wenlock, Wenlockian (Downie, 1963); Belgium, Ordovician, Silurian
(Martin, 1968); Sweden, mid Ordovician (Gérka, 1987).

Genus Micrhystridium Deflandre, 1937

Micrhystridium acerbum Martin, 1968
PLIL: 7

Description: vesicle sphaerical, wall psilate, covered by homomorphic processes.
These are 2 — 3 pm wide at base, 4 — 5 pm long, longitudinally striate, conical or bulbous
and surmounted by a single, short cone. Eight to nine processes cross the equator.

Dimensions: Diameter 15 — 20 pm (5 specimens). '

Previous records: Belgium, Silurian (Martin, 1968); USSR Podoha, and Volynia,
Silurian (Kiryanov, 1978).

Micrhystridium sp.
Pl II: 10

Description: Vesicle circular or polygonal, wall psilate, bearing a few heteromorphic
processes. The length of processes equals vesicle diameter. They are about 2 pm wide at
base, and they taper gradually to a simple and acute or bifurcate tip. Process interiors
distinctly communicate with vesicle interior. Five processes are situated at equator.

Dimensions: Diameter 48 — 50 pym (3 specimens).

Remarks: Micrhystridium sp. is similar to M. stellatum Deflandre, 1945, but is
larger both from the type specimens and from those described by Kiryanov (1978) from
the Silurian of the USSR.

Genus Multiplicisphaeridium Staplin, 1961

Multiplicisphaeridium denticulatum Cramer, 1970
Pl. 1II:12

Description: Vesicle circular. Wall covered with grana or small spines. The same
ornamentation occurs on processes. These are thick walled, heteromorphic, simple or
forked several times at tip. They are 4 — 5 pm wide at base, and their length more or
less equals vesicle diameter. Process interiors communicate freely with vesicle cavity.

Dimensions: Diameter 32 — 50 pum (4 specimens).

Previqus recods: Belgium, Silurian (Stockmanns & Williére, 19¢?); Sahara, Ludlo-
vian, Gedinnian (Jardiné et al., 1974); USA, mid Silurian (Loeblich, 19¢ 7).

1
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Multiplicisphaeridium forquillum Cramer & Diez, 1972
Pl. II:9

Description: Vesicle rectangular, wall finely granulate. Each angle is provided by
a process of granulate surface, forking at tip. Processes are about 3 pm at base, 20 ym
long, there are 4 — 6 processes on each specimen. .

Dimensions: Diameter 28 — 30 pm (3 specimens).

Previous records: USSR, Podolia, Silurian (Kiryanov, 1978).

Multiplicisphaeridium ramusculosum (Deflandre) Lister 1970b
Pl II: 14

Description: Vesicle circular, wall psilate. Processes heteromorphic, cylindrical,
branching up to third order or simple, with smooth surface, 1 — 2 pm wide at base.
Branching usually commences at 0.5 of distance from proximal to distal extremity of
process. Length of processes equals or exceeds diameter of vesicle.

Dimensions: Diameter 22 — 26 pm (6 specimens).

Previous records: Western Europe, common in Ordovician to Devonian (Cramer
& Diez, 1973, 1979); Sahara, Ludlovian, Gedinnian (Jardiné et al., 1974).

Genus Navé'fusa Combaé, Lange & ?ansait, 1967

Navifusa sp.
Pl II: 11

Description: Vesicle ellipsoidal, elongate, without processes. Wall thin, psilate, in
vicinity of poles punctate.

Dimensions: Length 102 ym, width 50 — 60 um (2 specimens).

Remarks: Navifusa sp. is similar to N. concepsipuncta Loeblich, 1969 in being
punctate at poles, but it is less elongate.

Genus Ordovicidium Tappan & Loeblich, 1971

Ordovicidium nudum (Eisenack) Loeblich & Tappan, 1978
' PL II: 6

Description: Vesicle circular, wall psilate or rough. Processes, 15 — 20 in number,
homomorphic, cylindrical, branching up to second order. Length of processes 13 — 22
pm (one halve of vesicle diameter), basis width 2 pm, width of process corona 3 — 8 pm.

Dimensions: Diameter 25 — 45 pm (6 specimens).

Previous recods: North-east Poland, Llandeilan, Caradocian (Gérka, 1969); Esto-
nian SSR, Llandeilan, Ashgilian (Eisenack, 1958); Sweden, Gotland, Ordovician
(Kjellstrom, 1971; Gérka, 1987); Libya, Lower Ordovician (Molyneux & Paris, 1985).

Genus Polygonium Vavrdova, 1966

Polygonium spinosumm Jardiné, Combaz, Magloire, Peniguel & Vachey, 1974
Pl. II: 13

Description: Vesicle rectangular, slightly elongated, sides straight or convex. Four
processes arise from vesicle corners. They are simple, tapering gradually and acuminate,
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slightly curved, longer than one halve of vesicle diameter. Process interiors communicate
with vesicle cavity. Additional, broad-based processes, 5 in number, are situated close to
the main ones. Wall of vesicle and processes psilate.

Dimensions: Diameter 40 — 52 pm (4 specimens).

Previous recods: Algeria, Arenigian/Llanvirnian, Ludlovian, Lower Gedinnian
(Jardiné et al., 1974).

Genus Tylotopalla Loeblich, 1970

Tylotopalla tappanae Kiryanov, 1978
PL II: 3

Description: Vesicle circular, wall psilate. Processes, 8 — 10 in number, homo-
morphic, parallell-sided and tapering abruptly at tip, covered with verrucae usually 1 pm
wide at base. Process interiors contact freely the vesicle cavity. Length of processes about
2/3 of vesicle diameter, width at base 4 — 5 pm.

Dimensions: Diameter 40 — 45 pm (4 specimens).

Remarks: In the described specimens, verrucae on pracesses are smaller than those
in the type material. _

Previous records: USSR, Podolia, Silurian (Kiryanov, 1978).

Genus Veryhachium (Deunff) Downie & Sarjeant, 1963

Veryhachium europaeum Stockmans & Williere, 1960
PLII: 1

Description: Vesicle triangular, sides straight, wall psilate. Three acuminate pro-
cesses arise from vesicle corners. Process interiors communicate freely with vesicle cavity.
Additional, slightly smaller, broad-based processes, 1 — 2 in number, occur in central
part of vesicle. Length of processes 10 — 15 pm. .

Dimensions: Diameter 38 — 45 pm (3 specimens).

Previous records: England, Wenlockian (Downie, 1963); Spain, Silurian — De-
vonian (Cramer & Diez, 1976); Belgium, Caradocian — Silurian (Martin, 1973), and
Devonian (Stockmars & Willitre, 1960); West Germany, Devonian (Riegel, 1974).

Veryhachium lairdi (Deflandre), Deunff, 1954

Description: Vesicle rectangular, sides straight or slightly concave, wall psilate.
Vesicle corners extended to form 10 — 18 um long, acuminate processes of psilate surface.
Dimensions: Diameter 44 — 46 pm (3 specimens).

Previous recods: Western Europe, Ordovician — Devonian (Cramer & Diez, 1979);
Canada, Silurian (Brito, 1968).

Veryhachium reductum Deunff, 1958
Pl II: 2

Description: Vesicle triangular, sides straight or slightly convex, wall psilate. Ve-
sicle corners extended to form conical, broad-based processes terminated by a narrow
spine.

Dimensions: Diameter 30 — 33 pm (4 specimens).

Previous records: France, Devonian (Deunff, 1958).
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Veryhachium trispinosum (Eisenack) Deunff, 1954

Description: Vesicle triangular, sides straight or slightly convex, wall psilate. Ve-
sicle corners extended to form conical, acuminate processes 12 — 15 pm long. Process
interiors contact freely with vesicle cavity.

Dimensions: Diameter 15 — 20 ym (5 specimens).

Previous records: This species has been commonly recorded from Ordovician to
Devonian rocks of the Northern Hemisphaere.

Genus Vulcanisphaera Deunff, 1961

Vulcanisphaera cf. imparilis Rasul, 1976
PL II: 4

Description: Vesice circular or polygonal, wall psilate. Processes simple, 15 — 20 in
number, 4 pm long, narrow, arise from volcano-shiped base. Process interiors communi-
cate with vesicle cavity. C

Dimensions: Diameter 40 — 42 pm (2 specimens).

Remarks: The described specimens are larger by 5 — 10 pm from those of the type
material.

Previous records: England, Shropshite, Tremadocian (Rasul, 1976).

REFERENCES

Brito, I.M., 1968. Contribuicao ao conhecimento dos microfosseis Silurianos e Devonianos
da Bacia do Maranhao. Bol. Geol., 2: 11 — 17.

Bockelie, T.G. & Kjellstrom, G., 1979. Middle Ordovician acritarchs from the island of
Odinsholm, Estonia. Geol. Féren Stockholm Forh., 101: 205 — 216.

Combaz, A., Lange, F.W. & Pansart, J., 1967. Les Leiofusidae Eisenack, 1938. Rev.
Palaeobot. Palyonol., 1: 291 — 307.

Cramer, F.H., 1970. Distribution of selected Silurian acriratchs, Rev. Espan. Micropale-
ontol. Num. extraord. 1: 1 — 203.

Cramer, F.H. & Diez, M.d.C.R., 1972. North American Silurian palynofacies and their
spatial arragnment: Arcitarchs. Paleontographica, B., 138: 107 — 180.

Cramer, F.H. & Diez, M.d.C.R., 1973. Katalog der fossilien Dinoflagellaten, Hystricho-
sphiren und vervandten Microfossilien. In: Eisenack, A. (ed.) Acritarcha, Band III,
Teil. 1. Schweitzerbart’sche Verlagsbuchhandlung. Stuttgart, 1104 pp.

Cramer, F.H. & Diez, M.d.C.R., 1976. Katalog der fossilien Dinofagellaten, Hystricho-
sphiren und verwandten Micro-Fossilien. In: Eisenack, A. (ed.) Acritarha, Band1V,
Teil 2. Schweitzerbart’sche Verlagsbuchhandlung, Stuttgart, 863 pp.

Cramer, F.H. & Diez,’ M.d.C.R., 1979. Lower Paleozoic acritarchs. Palynologia, 1:
17 — 159.

Czarnocki, J., 1919. Stratygrafia i tektonika Gér Swigtokrzyskich. Pr. Warsz. Tow.
Nauk., 28: 1 — 172. -

Deflandre, G., 1937. Microfossiles des silex crétacés. Il Flagellés incertae sedis. Hystri-
chosphaeridés. Sarcodines. Organismes divers. Ann. Paléont., 26: 51 — 103. A
Deflandre, G., 1954. Systématique des Hystrichosphaeridés: sur I’acception de genre

Cymatiosphaera O. Wetzel. C. R. Soc. Geol. Fr., 12: 257 — 258,

Deflandre, G. & Deflandre-Rigaud, M., 1961. Nomenclature et systématique des Hystri-
chosphéres s.]. Observations at rectifications. Lab. Micropaleont. E.P.H.E. Paris,
pp. 1 — 14,



70 M. STEMPIEN

Deunff, J., 1954. Veryhachium, genre nuveau d’Hystrichosphéres du Primaire. C. R. Soc.
Géol. Fr., 13: 305 — 307.

Deunff, J., 1958. Microorganismes planctoniques du Primaire armoricain. I. Ordovicien
du Veryhach (presque’ile de Crozon). Bull. Soc. Geol. Miner. Bretagne, nov. ser.
1958/2: 1 — 41,

Deunff, J., 1961. Un microplancton & Hystrichosphéres dans le Trémadoc du Sahara. Rev.
Micropaléont., 4 (1): 37 — 52. _

Deunff, J., 1968. Arbusculidium, genre nouveau d’acritarche du Tremadocien marocain.
C. R. Somm Sci. Soc. Géol. Fr., 1968: 101 — 102. .

Downie, C., 1963. Hystrichosphaeres (acnta.rchs) and spores of the Wenlock Shales (Si-
lurian) of Wenlock, England. Palaeontology, 6: 625 — 652.

Downie, C. & Sarjeant, W.A.S., 1963. On the interpretation and the status of some
Hystrichosphere genera. Palaeontology, 6: 83 — 96.

Eisenack, A., 1931. Neue-Microfossilien des baltischen Silurs I. Paldontol. Z., 13 (1 — 2):
4 — 118.

Eisenack, A., 1938. Hystrichosphiriden und verwandten Formen in baltischen Silur. Z.
Geschiefbeforsch., 14: 1 — 30. )

Eisenack, A., 1958. Tasmanites Newton 1875 und Leiosphaeridian. g. als Gattungen der
Hystrichosphaeridea. Palaeontographica A, 110: 1 — 19.

Filonowicz, P., 1971 Szczegdlowa mapa geologzczna Polski. Arkusz Kielce. 1:500000.
Wyd. Geol Warszawa.

Gorka, H., 1967. Quelques nouveaux Acritarches de silexites du Tremadocien superieur
de la region de Kielce (Montagne de Ste Croix, Pologne). Cahiers de Micropaleont.
1, 6. Arch. Orig. Centre doc. C.N.R.S., 441: 1 — 8.

Gorka, H., 1969. Microorganismes de ’Ordovicien de Pologne. Palaeontol. Polon., 22:
7 — 100.

Goérka, H., 1987. Acritarches et Prasinophyceae de 1’Ordovicien moyen (Viruen) du
sondage de Smedsby Gird No 1 (Gotland, Suéde). Rev. Palaeobot. Palynol., 52:
257 — 297. )

Jagielska, L. 1962a. Preliminary note on microspores from the Ordovician of Brzeziny
and Zbrza in the Swicty Krzyz Mts. Biul. Inst. Geol., 174: 51 — 64.

Jagielska, L., 1962b.. Microspores of the older Palacozoic from borehole Uszkowice 1.
Kwart. Geol., 6: 330 — 344.

Jardiné, S., Combaz, A., Magloire, L., Peniguel, G. & Vachey, G., 1974. Distribution stra-
tigraphique des Acritarches dans le Paléozoique du Sahara Algerien. Rev. Palaeobot.
Palynol., 18: 99 — 129.

Kiryanov, V., 1978. Akritarkhi silura Volyno-Podolii. Nauk. Dumka, Kiev, 136 pp.

Kjellstrém, G., 1971. Ordovician microplancton (baltisphaerids) from the Grotlingbo
Borehole No. 1 in Gotland, Sweden. Sver. Geol. Unders. C, 655, 65: 1 — 75.

Kjellstrom, G., 1976. Lower Viruan. (middle Ordovician) microplancton from the Ekén
Borehole no 1 in Ostergotland, Sweden. Sver. Geol. Unders., C, 724: 1 — 44.

Lister, T.R., 1970a. The method of opening, orientation and morphology of the Trema-
docian a.crita.rch, Acanthodiacrodium ubui Martin. Proc. Yorksh. Geol. Soc., 38
47 — 55.

Lister, T.R., 1970b. The acritarchs and chitonozoa from the Wenlock and Ludlow series
of the Ludlow and Millichope areas, Shropshire. Palaeontogr. Soc., Monogr., 124:
1 — 100. '

Loeblich, A.R., Jr., 1970. Morphology, ultrastructure and distribution of Paleozoic acri-
tarchs. Proc. Am. Paleontol. Conv., Chicago, G, pp. 705 — 788.

Loeblich, A.R., Jr. & Tappan, H., 1978. Some Middle and Late Ordovician microphyto-
plancton from central North America. J. Paleontol., 52: 1233 — 1287.

Martin, F., 1968. Les acritarches de 1’Ordovicien et du Silurien Belges. Mém. Insi. R.
Sci. Nat., 160: 1 — 175.



ORDOVICIAN AND SILURIAN ACRITARCHS 71

Martin, F., 1973. Ordovicien superieur et Silurien inferieur & Deerlijk (Belgique). Paly-
nofacies et microfacies. Mém Inst. R. Sci. Nat., 174: 3 — T1.

Martin, F., 1983. Chitinozoaires et acritarches ordovicien de la Plateforme du Saint
Laurent (Quebec et sud-est de ’Ontario). Bull. Geol. Surv. Canada, 310: 1 — 59.

Molyneux, S.G. & Paris, F., 1985. Late Ordovician palynomorphs. J. Micropalaeont., 4:
11 — 26. .

Przybylowicz, T. & Stupnicka, E., 1989. Petrographic characteristic of Upper Silurian
rocks from Niestachéw (Géry Swietokrzyskie Mts) (In Polish, English summary).
Arch. Miner. 44: 129 — 152.

Rasul, S.M., 1976. New species of the genus Vulcanisphaera (Acritarcha) from the Tre-
madocian of England. Micropaleontology, 22: 479 — 484. }

Richardson, J.B. & Rasul, S.M., 1978. Palynomorphs in Lower Devonian sediments from
the Appley Barn Borehole, Southern England. Pollen et Spores, 20: 423 — 462.

Riegel, W., 1974. Phytoplancton from the upper Emsian and Eifelian of the Rhineland,
Germany — a preliminary report. Rev. Palaeobot. Palynol., 18: 29 — 39.

Staplin, F. L., 1961. Reef-controlled distribution of Devonian microplankton of Alberta.’
Palaeontology, 4: 392 — 424.

Stockmans, F. & Willitre, Y., 1960. Hystrichosphéres du Devonien belge (sondage de
PAsile d’aliénés a Tournai). Senckenb. Lethaea, 41: 1 — 11.

Stockmans, F. & Williere, Y., 1963. Les Hystrichosphéres ou mieux les acritarches du
Silurien belge. Bull. Soc. Belg. Paleont. Hydrol., 71: 450 — 481.

Tappan, H. & Loeblich, A. R. Jr., 1971. Surface sculpture of the wall in Lower Paleozoic
acritarchs. Micropaleontology, 17: 385 — 410.

Timofeev, B. V., 1959. Drevnejshaya flora Pribaltiki i ee stratigrafitcheskoe znatchenie.
Tr. VNIGRI, 129: 1 — 320.

Tomczyk, H., 1956. Wenlock and Ludlow in the Kielce Syncline of the Swiety Krzyz Mts.
(in Polish, English summary), Pr. Inst. Geol., 16: 5 — 131.

Tomczykowa, E. & Tomczyk, H., 1981. Rozwdj badat syluru i najnizszego dewonu
w Gérach Swigtokrzyskich. In: Zakowa, H. (ed.) Przewodnik 53 Zjazdu Pol. Tow.
Geol. Kielce, Wyd. Geol., pp. 42 — 57.

Vavrdovd, M., 1966. Paleozoic microplancton from Central Bohemia. Casop. Miner.
Geol., 11: 409 — 414. ) :

Vavrdovd, M., 1972. Acritarchs from Klabava Shales (Arenig). Véstn. Ustr. Ust. Geol.,
47: 79 — 86.

Streszczenie

ORDOWICKIE I SYLURSKIE AKRITARCHY Z FORMACIJI
PIASKOWCOW Z NIESTACHOWA (GORY éWIETOKRZYSKIE)

Marzena Stempien

Material poddany badaniom pochodzi z poludniowej czesci Gér Swie-
tokrzyskich (region kielecki), z kamieniolomu w Niestachowie (Fig. 1),
z ilasto-mulowcowych przewarstwied pomiedzy lawicami piaskowcéw (Fig.
2). Piaskowce te okreslane sa jako poziom przejsciowy miedzy gérnym sy-
lurem a dewonem (Czarnocki, 1919), starszy niz piaskowce plakodermowe
emsu (Przybylowicz & Stupnicka, 1989) (por. Fig. 3).
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Wsrdd akritarch6w z Niestachowa, zilustrowanych na Planszach I — II,
oprécz gatunkéw dlugowiecznych, stwierdzono wystepowanie dwéch ze- -
spoléw. Pierwszy z nich, najprawdopodobniej redeponowany, charaktery-
styczny dla ordowiku, drugi dla syluru. W sklad zespolu pierwszego wchodza
nastgpujace taksony: Acanthodiacrodium cf. ubui, Arbusculidium filamen-
tosum, Baltisphaeridium cf. annelieae, Leiovalia scaberula, Ordovicidium
nudum, Vulcanisphaera cf. imparilisi Dasydiacrodium sp.

Drugi z wyréznionych w Niestachowie zespoléw reprezentuje gatunki
sylurskie: Baltisphaeridium dubitum, Multiplicisphaeridium denticulatum,
Cymatiosphaera heloderma, Micrhystridium acerbum, Multiplicisphaeri-
dium forquillum oraz Tylotopalla tappanae.

Nie stwierdzono wystepowania wskaznikowych form deworiskich. Wiek
formacji piaskowcdw z Niestachowa okreslono jako sylurski.

EXPLANATIONS OF PLATES

Plate I

Acritarchs from Niestachéw Sandstone Formation; all photographs %500
1 — 1, 2 — Acanthodiacrodium sp., slide 13

3 ~— Acanthodiacrodium cf. ubui Martin, 1968, slide 4

4 — Arbusculidium filamentosum Vavrdovd, 1972, slide 4

5, 6, 7 — Dasydiacrodium sp. slides 3 and 4

8,9 — Cymatiosphaera heloderma Cramer & Diez, 1972, slide 9

1

0 — Baltisphaeridium cf. annelicae (Kjellstrém) Bockelie & Kjellstrom, 1979, slide 4
11 — Lophosphaeridium citrinum Downie, 1963, slide 3
12 — Baltisphaeridium dubitum Lister, 1970, slide 13
13,14,15 — Baltisphaeridium sp., slides 4 and 13
16 — Baltisphaeridium plicatispinae Gérka, 1969, slide 4
17 — Leiovalia scaberula Loeblich & Tappan, 1978, slide 3
Plate 11

Acritarchs from Niestachéw Sandstone Formation; all photographs x500, except when
indicated

— Veryhachium europaeum Stockmans & Williere, 1960, slide 6

~— Veryhachium reductum Deunff, 1958, slide 4

— Tylotopalla tappanae Kiryanov, 1978, slide 7

— Vulcanisphaera cf. imparilis Rasul, 1976, slide 7

— Veryhachium sp., slide 9

— Ordovicidium nudum Tappan & Leoblich, 1971, shde 4.

— Micrhystridium acerbum Martin, 1968, slide 5

— Dictyotidium sp., slide 10

— Multiplicisphaeridium forquillum Cramer & Diez, 1972, slide 8

10 — Micrhystridium sp., slide 4

11 — Navifusa sp., slide 4

12 — Multiplicisphaeridium denticulatum Cramer, 1970, slide 6

13 — Polygonium spinosum Jardiné et al., 1974, slide 7

14 — Multiplicisphaeridium ramusculosum (Deflandre) Lister, 1970, slide 4, x1000
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