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Upper Silurian and Lower Devonian in the western 
Holy Cross Mts. 

Lithology of the Upper Silurian, Lower and Middle Devonian sediments exposed in northwestern part of 
Kielce are described. Nine lithostratigraphical units representing the six stages of the Silurian and Devonian 
are distinguished. Three o[these units have been newly introduced i.e. Niewaehl6w Beds, Kielce Beds and 
Conglomerates from Gruchawka. Biostratigraphy of the Lower and Upper Silurian greywacke sediments 
and of a bottom of the Middle Devonian are defined. Lithostratigraphy and structural setting of the 
Miedziana G6ra Conglomerates and their relation to K1on6w and Barcza Beds are presented. 

INTRODUCTION 

Two palaeogeographical-structural areas of the Paleozoic in the Holy Cross Mts. 
i.e. southern - Kielce Region, and northern - Lysog6ry Region, are separated with 
the roughly west-east running Lysog6ry Dislocation (Fig. 1). During the Paleozoic, 
but mainly in the intetval Middle Cambrian-Middle Devonian, the southern region 
was uplifted whereas the northern one subsided. In the southern region a Caledonian 
folding was strong while in the north it is poorly expressed (Z. Kowalczewski, Z. 
Migaszewski, in press). 

During the Upper Silurian claystones with graptOlites of the Lower Ludlow are 
followed in the Holy Cross Mts. by deposition of greywackes. In the Kielce Region 
these sediments arc defined as the Niewachl6w Greywackes whereas in the Lysog6ry 
Region a greywacke series is subdivided into the older - Wydrysz6w Beds, and the 
younger - Rzepin Beds (J. Czarnocki, 1950; H. Tomczyk, 1968; E. Tomczykowa, H. 
Tomczyk, 1981). 
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Fig. 1. Location orthc studied area in Poland (A) against outcrops of the Paleozoic in the Holy Cross Mts. 
(8) and geological map (after J. Czarnocki, 1937) of the western Holy Cross MIs. (C) 
I - Silurian; 2- Lower Devonian; 3 -Middle Devonian; 4 - Upper Devonian; 5 - Carboniferous; 6 -
Permian; 7 - location of studied area; SS - Szydl6wck Syncline; NS - NiewachlC'N. Syncline; NA -
Niewachl6w Anticline; MS - Miedziana G6ra Syncline; G - Gr.regor,lOwicc section; L- Lysog6ry Region; 
K - Kielce Region 

Lokalizacja obszaru badan w Polsce (A) oa tie zarysu \\'Yelledni paJeozoiku gwi~tokrzyskiego (B) i mapy 
gcologiczncj (wcdtug J. Czarnockiego, 1937) zachodniej cz~ci G6r .swietokrzyskich (C) 
1 - syJur; 2 - dewell doloy; 3 - dewOll srodkowy; 4 - dewOll g6my; 5 - karbon; 6 _ perm; 7 - lokaJizacja 
badanych obs7.ar6w; SS - synklina szydl6wkowska; NS - synklina nicwachlowska; NA-antyklina niewach­
lowsk.a; MS - synklina miedzianog6rska; G - profil GrLCgor.mwic; L - region tys.og6rski; K - region 
kielccki 

Previous investigations indicated that the Niewachl6w Greywackes of the Kielce 
Region correspond to the Wydrysz6w Beds (E. Tomczykowa, H. Tomczyk, 1981) or 
at most to the lowermost part of the Rzepin Beds of the Lysog6ry Region (E. 
Tomczykowa; 1988). An opinion prevailed that deposition of the Nic" .. achI6w Grey­
wackes was followed during the Upper Ludlow by uplifting and folding of the area in 
the Ardenian Phase of the Late Caledonian Orogeny (J. Samsonov.;cz, 1952; H. 
Tomczyk, 1974). In the Kielce Region the structural Variscan stage begins with 
terrigenous sediments of the Lower Devonian (Ems ian) that overlie with huge strati­
graphical gap and angular discontinuity a folded substrate composed of vari-aged 
rocks. 

In the Lysog6ry Region there is a continuous transition between the Silurian and 
the Devonian (H. Tomczyk et aI., 1977). Greywackes of the Wydrysww and Rzepin 
Beds of the Upper Silurian are overlain by the Lower Devonian (Gcdinnian) marine 
sediments of the Bost6w Beds, and developed in shallow-water facies - the Klon6w 
Beds (M. Pajchlowa, 1968; J. Malec et aI., 1990). Late Caledonian deformations have 
been expressed by substrate uplifting only, fold deformations excluded. The Bost6w 
and Klon6w Beds are topped by sedimentary discordance by terrigenous sediments of 
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of the Barcza Beds of the lowermost Emsian probably (H. Lobanowski, 1981); they 
start deposition of a syn-Variscan complex (Z. Kowalczewski, 197Ja). 

New geological data collected recently for the Niewachl6w Anticline and Syncline 
as well as the Miedziana G6ra Syncline in the northwestern part of Kielce were found 
very important for reconstruction of sedimentary and tectonic processes in the Upper 
Silurian and Lower Devonian of the Kielce Region (Fig. 1). A5 a result of excavation, 
mainly at heat plant of the city of Kielce, previously unknown fragments of the Upper 
Silurian and 'he Lower Devonian sequence were examined (J. Malec, 1988, 1989, 1990, 
1991a, in press). These are greywackes of the Upper Silurian, corresponding to the 
Wydrysz6w and Rzepin Beds oftheLysog6ry Region, and their gradual transition into 
the sediments of the Klon6w Beds and the Miedziana G6ra Conglomerates, probably 
of the Lower Gedinnian age. Presence of these sediments indicates continuous grey­
wacke depOSition in the Upper Silurian of the Kielce Region. Deposition of the 
Miedziana G6ra Conglomerates ends the Caledonian structural stage in the Kielce 
Region, which is followed by folding and uplifting of this area. The Variscan cycle 
starts with depOSition of conglomerates that overlie with angular discordance the 
Miedziana G6ra Conglomerates (or other Old Paleozoic rocks), covered with terrige­
nous sediments of the Lower Emsian. 

A new lithostratigraphical subdivision within the Niewachl6w Greywackes was 
introduced. Their lower part was distinguished as the Niewachl6w Beds, correspond­
ing to the Wydrysz6w Beds of the Lysog6ry Region, and the upper - as the Kielce 
Beds, corresponding to the Rzepin Beds. A new lithostratigraphical member - the 
Conglomerates from Gruchawka - are dis tinguished in the bottom of the Variscan 
cycle (Fig. 12). 

Lithological composition of exposed complexes of the Upper Silurian and the 
lowermost Devonian arc described, and their stratigraphical location is presented. 

I am indebted to Prof. H. Zakowa and Docent Z. Kowalczewski for a critical review 
of the manuscript. Special gratitude is given to Prof. L. Teller for remarks on strati­
graphy of the Silurian and determination of graptolites. Acknowledgment is due to 
Doc. E. Borsuk-Bialynicka for determination of vertebrates, to Dr. hab. E. Tomczy­
kowa - of trilobites, to Dr. E. Gluchowski - of crinoids and to J. Studencka, M.Sc. 
- of brachiopods. 

LITHOLOGICAL DESCRIPTION 

Nine lithostratigraphical units of regional rank were distinguished within the 
Silurian and Devonian sediments exposed in northwestern part of Kielce. They belong 
to the Upper Silurian (Niewachl6w Beds, Kielce Beds), Lower Devonian (Klon6w 
Beds, Miedziana G6ra Conglomerates, Conglomerates from Gruchawka, Barcza 
Beds, Beds from Winna) and Middle Devonian ("ore-bearing" clays, dolomites). 

N i e wac h I 6 w Bed s occur in western part of the examined area in a 
southern limb of the Niewachl6w Anticline (Fig. 1, study area 1) and in its eastern part 
- at border of the Niewachl6w SynCline and northern limb of the Niewachl6w 
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Fig. 2 Topograph ic map of the northwestern part oflGelcc with location of the section AB presented in Fig. 4 
Mapa topogra ricma NW cz~ki Kick z lokalizacj'l profilu AB przcdstawioncgo na fig. 4 

Anticline (Fig. 1, study arca 2). Thcy arc composed ofa greywacke-claystonesequence, 
in which the contents of beds of greywacke sandstones is about 30%. 

In a 188 m long research trench and in exposures within a railway cut in southern 
limb of the Niewachl6w Anticline (Figs. 2, 4), a lowerpart of the Niewachl6w Beds 
with total thickness of over 300 m was examined. The section exposed in the trench is 
composed of greywacke sandstones in single beds or in bed sets of varying thickness, 
interbedded with claystone layers. Material of greywacke sandstones belongs usually 
to psammitic and more rarely, to psephitic fraction. Greywacke sandstones as well as 
claystones arc of varying colour, from light gray through dark gray to brown. The 
greywacke section contains frequently intercalations of tuffites, 0.5 to 30 cm thick. In 
the lower part of the section there is a 4 m thick complex of brown clayey shales with 
abundant fauna (Fig. 4). Sedimentary structures of the greywacke sandstones arc often 
expressed by single graded bedding with good separation of granu lar material which 
is typical for turbidites. 

An uppermost fragment of the Niewachl6w Beds was examined in pits at border 
of the Niewachl6w Syncline and Anticline (Fig. 6). These sediments are composed of 
fine- and medium-grained brown greywacke medium- and coarse-bedded sandstones, 
with average thickness of about 15-20 cm and maximum thickness 37- 50 cm. Within 
a compact, over 5 m thick complex of greywacke sandstones, there are five intercala­
tions (10-20 em thick) of green and green-brown siltstones and several thin (about 1 
cm) layers of green clays, probably - pyroclastic rocks. 

Greywackes of the Niewachl6w Beds gradually pass upwards into claystones with 
intercalations of greywackes of the Kielce Beds (Fig. 6). A border between the 
Niewachl6w and the Kielce Beds is arbitrarily accepted (similarly as in the Lysog6ry 
Region between the Wydrysz6w and the Rzepin Beds - E. Tomczykowa, H. Tomczyk, 
1981) at the top of a compact complex of greywacke sandstones (Fig. 6). 

K i e Ice Bed s form a principal rock unit of a northern limb of the Niewach-
16w Anticline (Fig. 1, study area 2; Fig. 5). Near the bottom of the section they are 
composed of gray-green claystones, 1.5 m thiCk, that contain three layers (to 15 cm 
thick) of greyv .. acke sandstones (Fig. 6). They are overlain by several hundred meter 
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Fig. 3. Topographic map of the northwestern part of Kielce with location of sections AD, CD and EF 
presented in Figs. 5-8 

Mapa topograficzna NW cz~~ci Kielc z lokalizacj <} profili All, CD i EF przcdstawionych na fig. 5-8 

thick series of dark gray claystones with rare, single and generally thin layers of 
grcywaeke sandstones (Fig. 5). 

In several sections of the lower part of the Kielce Beds in a northern limb of the 
Niewaehl6w Anticline there are rafts of the Middle Devonian dolomites, located close 
to a strike-slip fault (Fig. 7). 

Fine-grained greywaekesandstones located within claystones constitute only about 
3-4% of the over 500 m thick sequence of the Kielce Beds. Layers of greywacke 
sandstones are from few to 50 cm thick (single layers), usually 8-15 cm, and commonly 
do not display any graded bedding. In the middle of the section there are wave ripples 
on surfaces of single beds of greywacke sandstones. Occasionally there are also single 
(5-10 cm) layers of medium-grained greywacke sandstones of varying mineral compo­
sition with abundant micas. Within claystone beds there is frequently a horizontal 
subtle lamination, accentuated by presence of darker laminae, presumably enriched 
in organic matter. Single layers of greywacke sandstones and claystones in the upper 
part ofthe Silurian contain abundant and diverse fauna. In the upper part of the Kielce 
Beds layers of fine-grained calcareous quartz sandstones with rich micro- and macro­
fauna are recorded. In shallower fragments of the section the weathered rocks are olive 
or gray-green whereas at depths of 7- 10 cm beneath land surface therc are non-wea­
thered layers of dark gray or locally even black colour. 

K Ion 6 w Bed s are noted in a northern limb of the Niewachl6w Anticline 
where they overlie with a sedimentary continuity dark gray claystones and greywackes 
of the Kielce Beds (Fig. 1, study area 2; Figs. 8, 10; PI. I, Fig. 1). A lower part of the 
Klon6w Beds is composed of cherry colour claystones with distinct horizontallami-
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Fig. 5. Geological section AB of the northwestern part or Kielce (Fig. 1-study area 2; Fig. 3 - AB) 
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Fig. 6. Section CD of the Silurian and Devonian ncar the boundary between the Niewachl6w Syncline and 
Anticline (Fig. 3 - CD) 
Profil CD sy[uru i dewonu z pogranicza synkliny i antykliny nicwachlowskicj (fig. 3 - CD) 

nation, 6.5 m thick. Compact series ofthesc claystones passes upwards into a continu­
ous claystone-sandstone complex, about 1.4 m thick (Fig. 8). In its lower part - inside 
claystones and sandstones (quartz wackes) there arc thin celadon-coloured layers 
(from 1 mm to 0.5- 1.0 cm), separated with cherry colour layers. Participation (number 
and thickness) of celadon claystones and sandstones gradually increases upwards and 
completely predominates in uppcr part of the sequence. First layers of sandstones 
appear in its lower part. In general there arc 6 sandstone layers, 4-17 cm thick. Within 
the K1on6w Beds neither microspores nor faunistic rcmains have been found . 

M i e d z ian a G 6 r a Con g 10m era t e s . Celadon-coloured clay­
stones and sandstones ofthe K1on6w Beds pass upwards continuously into a conglom­
erate complex (Figs. 5, 8, 10; PI. I, Fig. 1). The conglomerates form two layers with 
well and very well rounded pebbles of Cambrian quartzitic sandstones. A lower bed, 
5 to 180 cm thick, is of ortho-conglomerate type and is composed of poorly sorted and 
poorly cemented pebbles in fraction of 0.5-20 cm. On the other hand the upper layer 
is composed of para-conglomerates (in bOllom - of ortho-conglomerates), including 
very poorly cemented (Siltstone cement of celadon colour) larger pebbles - about 
0.5-40 cm in diameter and 0.9-3.5 m thick. In both layers pebbles are usually isometric 
or of similar shape, more rarely they are irregular - elongated or disc-shaped. Pebbles 
are irregularly distributed. Mean size of pebbles is 10-15 cm. Maximum thickness of 
the Miedziana G6ra Conglomerates exposed in northwestern part of Kielce is 4.5 m 
(Fig. 8). Previous studies indicate (1. Czarnocki, 1936; Z. Kowalczewski, 1968; 1. 
Malec, 1990) that clastic material of the Miedziana G6ra Conglomerates comes from 
the northwestern Lysog6ry Region in the Holy Cross Mts. 

Con g 10m era t e S fro m G r u c haw k a occur at the border of the 
NiewachJ()w Anticline and the Miedziana G6ra Syncline (Fig, 1, study area 2) where 
they overlie with erosive and angular discordance the Miedziana G6ra Conglomerates 
(Figs. 8, 10). They are formed of a layer 5-6 cm thick, composed of poorly rounded 
pebbles of quartzic sandstones, 0.5-4.5 cm (on the average 1-2 cm) in diameter, 
strongly cemented with fine-grained sandstone material. Around pebbles and within 
a cement there are numerous voids, surfaces of which are covered with imprinted 
fragments of ostracoderms and placoderms(?). 
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Fig. 7. Fragment of section EF of the Silurian and Devonian near the boundary between the Niewach16w 
Syncline and Anticline (Fig. 3 - EF) 
Fragment profilu EF syluru i dewonu z pogranicza synkliny i antyklin~ niewachlowskicj (fig. 3 - EF) 

Bar c z aBe d s are exposed in a southern limb of the Miedziana G6ra Syncline 
(Fig. 1, study area 2). They are composed of mutually interbedding siltstones and 
sandstones, visible thickness of which is over 31 m (Figs. 8-10) . Directly above the 
Conglomerates from Gruchawka there" is a thick (about 3.3 m) uniform complex of 
fine-grained quartzic light gray, medium- and coarse-bedded arenites that form a 
principal core of a small ridge Buk, running westwards to Niewachl6w. Above, there 
is 4 m thick complex oflight gray siltstones, in a lower part of which there is an interval 
20 cm with very abundant and partly crushed but relatively well preserved fragments 
of psylophytes. 

Upper part of the Barcza Beds is composed of alternating siltstone and sandstone 
beds ofvarying thickness, from several dozen centimetres to several metres. In lower 
part of the section the siltstones are light gray or gray-green, are distinctly stratified 
and display a subtle horizontal lamination. In the centre of the exposure, at distance 
of 8.5 m, siltstones are cherry-brown, do not show bedding and are structureless 
resembling irregUlar pseudolumps with indistinct borders. Above - to the top of the 
exposed section (about 6 m) - siltstones are gray-green and do not show distinct 
sedimentary structures. 

Sandstones of the exposed Barcza Beds are composed generally of compact fine­
-grained arenites, more rarely of quartzic wackes, and they are usually light gray or 



Niewa chlow Anticline Mieciz.iana Gore 

Syncline 

\ 
\ 
\ 
\ 
\ 

Fig, 8. Fragment of section AB of the Silurian and Devonian near the boundary between the Niewach16w Ant icline and Miedziana G6ra Syncline (Fig. 5 - eastern 
part of the section) 

MOC - Miedziana G6ra Conglomerates; GC - Conglomerates from Gruchawka 
Fragment profilu AB utwor6w syluru i dewonu z pogranicza antykliny niewachlowskiej i synkliny miedzianog6rskiej (fig, 5 -wschodnia czc:::~t przekroju) 
MGC - zlepience miedzianog6rskie; GC - zlepience z Gruchawki 
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locally - dark gray. Only directly near the bottom of 
cherry colour siltstones they are pink and poorly 
cemented. Thicker complexes of sandstones are medium­
and thick-layered (15-53 cm thick), thinner are composed 
of layers to a dozen or so centimetres thick. 

Bed s fro m Win n a occur in a northern Jimb 
of the Niewachl6w Anticline (Fig. 1, study area 2). In the 
lower part they contact along dislocation with the Silurian 
claystones and greywacke sandstones of the Niewachl6w 
or the Kielce Beds ofthe Niewachl6w Anticline (Figs. 5- 7; 
PI. I, Fig. 2) whereas towards the top they pass concord­
antly into clayey sediments of the Middle Devonian (Figs. 
10, 11; PI. II, Figs. 1,2; PI. III, Fig. 1). An exposed fragment 
of the Beds from Winna (without a bottom part) is about 
33.5 m thick. 

Principal part of these sediments over the Silurian, 
about 29 m thick, is composed of mutually interbedded 
siltstones and sandstones. Besides thin claystone beds 
there are 6 compact siltstone layers from 1 to 3.3 m thick. 
Their general thickness is over 18 m. In a lower part of 

. siltstones gray-brown and brown colours predominate 
whereas in the middle - dark violet, secondarily gray­
-green and celadon ones. Within some layers there are 
claystone hard balls, 0.5- 2 cm in diameter. Siltstone layers 
are separated with fine-grained sandstones, mainly of 

Fig. 9. Lithology of the lower Barcza Beds in the northwestern part of 
Kielce 
OED. - Gedinnian; other explanations as in Fig. 8 
Profil litologiczny dolnego odcinka warslw barczafiskich z NW cz((Sci 
Kic1c 
GED. - zedyn; pozostaJe obja~nienia jak na fig. 8 

arenites and more rarely of quartzic wackes. In a lower part the sandstones are 
gray-green and above - gray-brown. Besides single (from several to 55 cm thick) 
sandstone layers, there are 6 compact sandstone complexes 1- 1.9 m thick. Sedimentary 
structures within sandstones are composed mainly of flat parallel lamination, accen­
tuated by presence of dark minerals. 

Upper part of the Beds from Winna is composed of 4.5 m thick, homogeneous 
complex of fine-grained compact light gray quartzic arenites (PI. II, Figs. 1, 2; PI. 1II, 
Fig. 1). Sedimentary structures are represented by flat parallel lamination, accentu­
ated by the presence of micas and dark minerals. 

" 0 r e - b ear i n g" C I a y s occur in a northern limb of the Niewachl6w 
Syncline (Fig. 1, study area 2). Within this complex that directly overlies the Beds from 
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A -location or graptolites rrom the scanicus Zone; B - location or graptolites Monograptus transgrediens 
Perner; G.? - Ged innian?; Z?- E.? -Siegenian?- Emsian?; E. - Emsian; ElF. - EifcHan; otherexplana· 
tions as in Fig. 8 
Zbiorczy profillitologiczny osad6w g6mego sy[uru i niiszego deo.vonu z NW cz~ci Kielc 

A - lokalizacja graptolit6w z poziomu scanicus; B - lokaHzacja graptolit6w Monograptus transgrediens 
Perner; G.? - tedyn?; Z. ?-E? -zigen?-ems?; E. - ems; ElF. - eirel; pozos tate obja~nienia jak na fig . 8 

Winna (Figs. 5, 10, 11; PI. II, Figs. 1, 2; PI. JII, Figs. 1,2), there are three characteristic 
rock units: 

A. Plastic (at the bottom sandy) yellow clays with subtle horizontal lamination and 
several layers (3--4 cm thick) of beige-brown clays (PI. III, Fig. 2 - ell. Numerous 
crinoid ossicles are present. Thickness 1.2 m. 

B. Sandy Clays, very ferruginous, poorly cemented, with brown colour, no distinct 
sedimentary structures are noted (PI. III, Fig. 2 - Cz). They contain several thin (to 
1 cm) laminae of plastic dark pink clays and two layers (in middle and top parts) of 
compact and hard dark pink fine-grained sandstones, 2.5 cm thick. Thickness 1.3 m. 

C. Brown-red-beige plastic clays with strongly increased content of Fe compounds. 
At the bottom there are single small (from several to 10 em in diameter) nests of pink 
and poorly cemented sandstones. There are also irregUlar discontinuous and thin 
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(0.5-1 cm) laminae of plastic green, beige and brown clays. The series contains 
conodonts, foraminifers and scolecodonts. Thickness 3.2 m. 

C. 0 10m i t e s. Within the northern limb of the Niewachl6w Syncline (Fig. 1, 
study area 2) a complex of "ore-bearing" clays passes upwards with a sedimentary 
concordance into a thick series of dolomites (Figs. 5, 10, 11). The exposed lower part 
contains three various rock units: 

A Fine-crystalline dolomites with fauna, thin- and medium-bedded, dark gray and 
gray-beige, partly marly. They contain dispersed fauna of small solitary tetracorals, 
thin-branched tabulates, crinoids and brachiopods. Locally there are nesty concentra­
tions of corals, a dozen or so centimetres thick. Thickness about 28 m. 

B. Fine-crystalline dolomites with bioturbation, medium-bedded, gray-beige. Bio­
turbation structures are represented by numerous tubes, 2- 3 mm in diameter, filled 
with microcrystalline lighter dolomite. Thickness about 8 m. 

C. Fine-crystalline dolomites medium- and thick-bedded and without macroscopiC 
organic remains. A lower part of the series is exposed and is over 22 m thick. 

STRATIGRAPHY 

SILURIAN 

L u d low. There is a palaeontological documentation of lower part of the 
Niewachl6w Beds from a southern limb of the Niewachl6w Anticline (Fig. 1, study 
area 1). Within greywackes exposed in a research trench (Figs. 2,4), fossils were found 
in three fragments of the section. In bottom and middle part there are rare graptolites 
and pelecypods, and in brown claystones - abundant graptolites, nautiloids, pelecy­
pods (Cardiola sp., Siava sp.), ostracods (entomozoids) and rare crinoids. Amongst 
the graptolites present in brown claystones, L. Teller determined preliminarily the 
following taxons: Lobograptus cf. amphirostris Urbanek, L. cf. expectatus Urbanek, L. 
cf. scanicus (Tullberg), Monograptus chimaera chimaera (Barrande), M chimaera cf. 
salweyi (Hophinson), M uncinatus Tullberg, M dubius (Suess) and Bohemograptus 
bohemicus (Barrande). According to L. Teller the mentioned assemblage of graptOl­
ites indicates the scanicus Zone of the Lower Ludlow. 

Presence of greywacke sediments beneath the scanicus Zone at the bottom of the 
Niewachl6w Beds from northwestern part of Kielce can indicate its deposition at the 
progenitor or nilssoni Zones. This fact is supported by previous reports from some 
sections of the Silurian in the southern and northern Holy Cross Mts. where greywacke 
deposition was noted at the nilssoni and scanicus Zones (J. Czarnocki, 1950; H. 
Tomczyk, 1954; E. Tomczykowa, 1959; Z. Kowalczewski, H. Tomczyk, 1981). These 
data demand revision of the previous opinion on beginning of greywacke deposition 
in the Holy Cross Mts. at the leintwardinensis Zone (E. Tomczykowa, H. Tomczyk, 
1981). 

Greywackes of the Niewachl6w Beds, 400-500 m thick, not exposed in the central 
part of the Niewachl6w Anticline (Fig. 1) can be only generally referred to the Ludlow. 
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Fig. 11. Correlation of sections near the boundary between the Lower and Middle Devonian in the 
northwestern part of Kie!ce and at Grzegorzowice 

Lithological complexes (I- IX) in the section Grzegorzowice after M. Pajchlowa (1957) 

Korelacja profil6w z pogranicza dewonu dolnego i ~rodkowego z NW cz~§Ci Kie!c i Grzegorzowic 

Komplcksy litoiogiczne (I-IX) profilu Grzegorzowic wedtug M. Pajchlowej (1957) 

The Upper Ludlow includes arbitrarily an insignificant part of the Silurian from 
western part of a northern limb of the Niewachl6w Anticline that represents a top of 
the Niewachl6w Beds (Fig. 6). These sediments contain no organic remains. Similar 
lithology and probably ofthe same age are sediments at the top of the Wydrysz6w Beds 
from the Lysog6ry Region; they are also dated as the Upper Ludlow (E. Tomczykowa, 
1988). 

The Ludlow/Pfidoli boundary is placed arbitrarily (due to absence of fossils) 
between the Niewachl6w and Kielce Beds (Figs. 6, 10). 

P f i dol i . In the lower part of the Kielce Beds no macrofossils have been noted. 
Not before their upper fragment, starting from about 250 m beneath a top, there is 
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locally abundant micro- and microfauna, noted most frequently in layers of fine' 
-grained greywacke sandstones and rarely in claystones. Most numerous are brachio­
pods and ostracods, frequent crinoids, trilobites, corals and pelecypods. On the other 
hand rare graptolites occur in single layers only. Scolecodonts, Chitinozoa and Acri­
tarcha also have been documented. 

Amongst brachiopods that occur about 104 m below the Klon6w Beds, the follow­
ing were identified: A trypa sp. (PI. V, Figs. 7, 10), Delthyris? elevata (Dalman) (PI. V, 
Fig. 3),Lancemyonia cf. tarda (Barrande) (PI. V, Figs. 1, 2),Leptostrophia cf. cuspidata 
(Barrande) (PI. V, Figs. 8,9), Protochonetes sp. (PI. V, Fig. 4), Strophodonta? sp. (PI. 
V, Figs. 5, 6) and Hebetoechia sp. 

Ostracods belong decidedly to the genus Neobeyrichia (PI. IV, Figs. 4-9). Presen t 
are also large (to 1 cm long) specimens from the family Leperditiidae of the genus 
Herrmannina. Less numerous are pelecypods. Amongst trilobites there are: He/okybe 
cf. spio Thomas (PI. VI, Fig. 4), Balizoma sp. (PI. VI, Fig. 7) Dalmanites nexilis (Salter) 
(PI. VI, Figs. 5, 6, 8, 9), Richterarges kielcensis Tomczykowa (PI. VI, Figs. 1- 3) and 
Harpidella sp. 

Crinoids occur as dispersed fragments but frequently there are longer fTagments 
of their stems. Preliminarily identified were: Asperocrinus sp. (PI. IV, Fig. 3), Formo­
socrinussp. (PI. IV, Fig. 1) and Mediocrinus sp. (PI. IV, Fig. 2). About 120 m below the 
Klon6w Beds there are rich concentrations of tetracorals and more rarely, of tabulates 
Favosites sp. In the upper part of the Silurian sediments, at distance of about 65 m 
below a top of the Kielce Beds, dark gray claystones contain rare graptOlites of the 
species Monograptus transgrediens Perner and brachiopods Lingula sp. (Fig. 5). Single 
non-identified fragments of graptolites were also noted in claystones, 104 m below a 
top of the Kielce Beds. Abundant pelecypods, tetracorals, brachiopods, ostracods and 
crinoids are noted in" dark gray claystones whereas poorly limy greywacke sandstones 
- about 20 m i'elow a bottom of the Klon6w Beds. 

Graptolites Monograptus transgrediens Perner, present at the top of the Kielce 
Beds, indicate age of this part of the Silurian - presumably the transgrediens Zone i.e. 
the uppermost graptolite biozone of the Silurian (J. Kriz et aI., 1986; L. Teller, 1987; 
J. Kriz, 1989; R.B. Rickards, 1989). In correlation with theLysog6ryRegion, the Kielce 
Beds correspond to the Rzepin Beds (Fig. 12). If referred to the Silurian of the East 
European Platform, they are synchronous with the upper part of the regional stage 
Podlasie whereas in a standard subdivision they belong to Pfidoli. 

DEVONIAN 

LOWER DEVONIAN 

G e din n ian? In northwestern part of Kielce the Gedinnian is probably 
represented by the Klon6w Beds and the Miedziana G6ra Conglomerates (Fig. 10). 
Cherry colour claystones and sandstones in the Niewachl6w Anticline above clay­
stones and greywackes ofthe Kielce Beds can be considered (in context of facies change 
in a sedimentary regime) as equivalents of bottom part of siltstones and sandstones of 
the Klon6w Beds from the Lysog6ry Region (Fig. 12). According to J. Czarnocki 
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Fig. 12. Stratigraphical scheme or the Upper Silurian and Lower Devonian in the northwestern part or the 
Holy Cross Mts. 

Explanations as in Figs. 8 and 9 
Schemat stratygrafli g6mego syluru i dolnego dewonu w NW CZC;~ci G6r Swic;tokrl)'Skich 

Obja§nienia jak na fig. 8 i 9 

(1936), P. Filonowicz (1965,1969) and Z. Kowalczewski et al. (1989) these sediments 
are located in western part of the l:.ysogory Region directly above the Rzepin Beds of 
the Upper Silurian. The Klonow Beds have been considered almost up to the present 
as terrigenous sediments of the Old Red facies (M. Pajchlowa, 1968; E. Tomczykowa, 
H. Tomczyk, 1981; E. Stupnicka, 1989). Recent studies indicate (1. Malec et aI., 1990) 
that at least a considerable part of the Klonow Beds is represented by shallow-marine 
sediments. They constitute presumably a variant, equivalent of the Bostow Beds that 
represent a more deep-marine facies (Fig. 12). 

Age of the Miedziana Gora Conglomerates has been arbitrarily defined within a 
broad stratigraphical interval from the Upper Ludlow (H. Tomczyk, 1968) through 
Gedinnian (J. Czarnocki, 1936; Z. Kotatiski, 1959; K. Paw!owska, 1961; M. Pajchlowa, 
1962; P. Filonowicz, 1971, 1973; J. Malec, 1990; Z. Kowalczewski, Z. Migaszewski, in 
press) to the boundary of the Siegenian and the Emsian (Z. Kowalczewski, 1966, 1968, 
1971b). Well exposed section of the Miedziana Gora Conglomerates in Kielce proves 
that the conglomerates, being a regressive sequence, overlie in a stratigraphical 
concordance the top of the Klonow Beds (Fig. 8). Until the present their age has not 
been more accurately preeised and recent micros pore examination of samples from 
these sediments, carried through by E. Turnau, gave negative results. Basing on 
biostratigraphy of sediments from top of underlying claystones and greywackes of the 
Kielce Beds, their age can be only approximately defined as the boundary between the 
Silurian and Devonian or as the Lcwer Gedinnian('?). 
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S i e g e n ian? - Ems ian? . Organic remains in the Conglomerates from 
Gruchawka are represented by ostracoderms and placoderms(?). Examination of the 
Devonian placoderms proved (L. B. H. Tarlo, 1964) that in the Gedinnian they arc 
known from fluvial-deltaic environments only whereas in the Siegenian and Emsian 
- from marine ones. Transgressive character of the Conglomerates from Gruchawka 
and stratigraphical gap expressed by angular discmdance between them and the 
Miedziana G6ra Conglomerates of the Gedinnian? indicates their Siegenian? or the 
Emsian? age, most probably, however, near the boundary between these two stages. 

Lithostratigraphical and structural equivalents of the Conglomerates from Gru­
chawka (previously identified with the Miedziana G6ra Conglomerates) are known 
from many areas of a southern region in the Holy Cross Mts. (M. Tarnowska, 1988; 
Z. Kowalczewski, Z. Migaszewski, in press). They have erosive contact and usualIy 
great angular discordance with underlying rocks of the older Paleozoic, and are to 4 
m thick (M. Tarnowska, 1987). They are formed o[variable clastic material, a compo­
sition of which depends on lithological composition of a substrate. These features 
make them decidedly different from the older Miedziana G6ra Conglomerates that 
arc almost exclusively composed of quartzic sandstones of the Middle and Upper? 
Cambrian, coming from the Lysog6ry Region; they occur in sedimentary continuity 
with the K1on6w Beds (1. Malec, 1990). 

Sediments above the Conglomerates from Gruehawka in the northwestern part of 
Kielce which are correlated with the Lower Devonian of the Lysog6ry Region, 
correspond to a lower part of the Barcza Beds (Fig. 12). According to P. Filonowicz 
(1969) the Barcza Beds in the western Lysog6ry Region occur with a sedimentary 
discordance (perhaps with a stratigraphical gap) above the K1on6w Beds. Z. Kowal­
czewski ct a!. (1989) however speak for occurrence between the K1on6w and the Barcza 
Beds of the sediments that could correspond to the Bost6w Beds. In the Lysog6ry 
Region a bottom of the Barcza Beds is dated as the boundary between the Siegenian 
and Emsian (H. Lobanowski, 1971, 1981). The oldest sediments of the Barcza Beds in 
the northern part of Kielce can be of similar age. Stratigraphical gap that exists 
between the Miedziana G6ra Conglomerates and the Conglomerates from Gruehaw­
ka occurs most probably between the Lower Gedinnian? and the upper part of the 
Siegenian? 

Ems ian. No organic remains have been found in sediments of the Lower 
Devonian from a northern limb of the Niewachl6w SynCline. Lithology of exposed 
terrigenous sediments, passing continuously into sediments of the Middle Devonian, 
enables their direct correlation with the Lower Devonian of a southern region in the 
Holy Cross Mts. The whole Lower Devonian sequence can be correlated with sedi­
ments of the siltstone-sandstone Beds from Winna, distinguished by M. Tarnowska 
(1983) in the upper part of the Lower Devonian in this area. The lower siltstone-sand­
stone fragment of the exposed section can be correlated with their lower part i.e. with 
the upper siltstone complex whereas sandstones in their top are equivalents of the 
upper part of the Beds from Winna, distinguished as the upper sandstone complex (M. 
Tarnowska, 1976). A thick bed of celadon-coloured siltstones at the top of siltstone­
-sandstone series can correspond to the tephra horizon T 4' noted by M. Tarnowska 
(1983) in the Upper Emsian of a southern region in the Holy Cross Mts. 
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MIDDLE DEVONIAN 

E i f eli an. Sediments of the Middle Devonian - Lower Eifelian arc repre­
sented in northern part of the Niewachl6w Syncline by "ore-bearing" clays and by 
dolomites (Figs. 5, 10, 11). 

A complex of "ore-bearing" clays in the Niewachl6w Syncline contains aggluti­
nated foraminifers, crinoids, scolecodonts and conodonts (J. Malec, 1988). Conodonts 
arc represented by Icriodus retrodepressus Bultynck, J. cornigercorniger Wittekindt and 
I. cornigercf.leptus Weddige. Foraminifers belong to the species WebbinelloUiea similis 
Stewart et Lampe, in which three morphotypcs (1B, liB, JIIB) were identified in 
agreement with the scheme of J. E. Conkin and B. M. Conkin (1970). Icriodus 
retrodepressus Bultynck indicates the Lower Eifelian age of the "ore-bearing" clays, 
corresponding to a lower part of the conodontpartitus Zone (K. Weddige, 1977, 1982; 
R. Feist et aI., 1985). 

In fossiliferous dolomites that directly overlie the "ore-bearing" clays, there arc 
brachiopods, crinoids, tabulates and tetracorals. From a stratigraphical point of view 
the most significant fossils were found ncar the bottom of the clays. Noted brachiopods 
Chimaerothyris dombrowiensis (Gurich) arc common in li mestones and dolomites of 
the so-called "D'lbrowa Zone" of the Devonian in the Holy Cross Mts. (G. Gurich, 
1896; J. Czarnocki, 1951; J. Samsonowicz, 1934; P. Filonowicz, 1973). Basing on 
vertical range of this taxon J. Studencka (1983) distinguished a biostratigraphical unit 
- the Chimaerothyris dombrowiensis Zone - of a local correlative significance. 
Conodont studies by the author prove (J. Malec, 1991b) that scdiments with this 
species belong to the lowest Eifelian. If referred to the Devonian sediments of the 
Lysog6ry Region in the Holy Cross Mts., they correspond in age to the complex VlIl 
in the section Grzegorzowice (Fig. 11). 

In overlying dolomites with bioturbation and dolomites without fauna no strati­
graphically significant fossils have been found. Similar sediments in a southern region 
of the Holy Cross Mts. are generally included into thc Lowcr Eifelian (J. Samsono­
wicz, 1934; M. Tarnowska et aI., 1981; M. Narkiewicz, I. Olkowicz-Paprocka, 1983; A. 
Romanek, M. Rup, 1990). 

CONCLUSIONS 

Studies of the Silurian and Devonian sediments in northwestern part of Kielce 
provied new information on lithology, stratigraphy and tectonics of the rocks in this 
area. Results threw a new light on deposition and tectonics in the Upper Silurian and 
near the Silurian/Devonian boundary in a southern region of the Holy Cross Mts. and 
in Malopolska. General results and conclusions drawn from the carried studies can be 
presented as follows: 

I. Beginning of deposition of the greywackesediments of the Upper Silurian in the 
southern region of the Holy Cross Mts. (defined in this area as the Niewachl6w 
Greywackes) and presumably in southern Malopolska was diachronous. According to 
the previous (J. Czarnocki, 1950; H. Tomczyk, 1954, 1968; Z. Kowalczewski, H. 
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TomC"qk,1981) and present data from northwestern part ofKielcc, thenilssoni- leint­
wardinensis Zones have been dominated by deposition of graptolite shales as well as 
greywackes. Not before theleintwardinensis Zone, a whole area of the Holy Cross Mts. 
was characterized by a deposition of greywacke sediments (H. Tomczyk, 1968; E. 
Tomczykowa, H. Tomczyk, 1981). 

Greywacke deposition in a southern region of the Holy Cross Mts. has been 
previously ascribed to the leintwardinensis-formosus Zones (E. Tomczykowa, H. 
Tomczyk, 1981; E. Tomczykowa,1988) or even to theBohemograplUs bohemicus Zone 
only (E. Stupnicka et aI., 1991). Studies of greywacke sediments from the northwestern 
part of Kielce indicate that greywacke deposition in the southern region of the Holy 
Cross Mts. occurred most probably within niissoni-transgrediens Zones. 

2. Thickness of claystones and greywackes of the Kielce Beds in the Niewachl6w 
Anticline is about 500 m. Total thickness of greywacke and clay sediments of the Upper 
Silurian, including the Niewachl6w and the Kielce Beds in the northwestern part of 
Kielce, is about 1200-1300 m (J. Malec, 1991a, in press). Maximum thickness of 
greywacke sediments in a southern region of the Holy Cross Mts. seems to be several 
times greater than the recently presented values (A Romanek, M. Rup, 1989; T. 
Przybylowicz, E. Stupnicka, 1989, 1991). 

3. Studies of greywackeand clay sediments from the Niewachl6w Anticline indicate 
that up the section of the Upper Silurian in this area and presumably in remaining 
part ofa southern region of the Holy Cross Mts., a number of greywacke intercalations 
and size of clastic material decreases whereas a content of pelitic fraction and of 
claystone layers is greater. Until recently there was a common opinion that upwards 
the Silurian section in the Kielce Region a participation of greywacke beds and mean 
grain size increase (A Romanek, M. Rup, 1989). 

4. Continuity of greywacke-claystone deposition in the Niewachl6w and Kielce 
Beds in the northwestern part of Kielce indicates that the southern region of the Holy 
Cross Mts. probably has not been emerged during the Upper Silurian. A principal 
source area for greywacke sediments was located outside the Holy Cross Mts. and 
presumably, outside a southern part ofMalopolska. One can only assume that it could 
comprise also a substrate of the Carpathians, Gemera Zone in Slovakia, Upper 
Silesian Massif or area to the west of the Holy Cross Mts. (K. Jaworowski, 1971; Z. 
Kowalczewski, 1979; J. Znosko, 1983; A Romanek, M. Rup, 1989; W. Poiaryski, 
1990). Recently an opinion has been presented that alimentary area for the Niewach­
l6w Greywackes occurred in a southern region of the Holy Cross Mts. (T. Przybylowicz, 
E. Stupnicka, 1989, 1991). 

5. Continuous deposition of greywacke sediments of the Upper Silurian in a 
southern region of the Holy Cross Mts. (and undoubtedly in a whole area of Malo pol­
ska) lasted uninterruptedly from the leintwardinensis Zone (H. Tomczyk, 1968; E. 
Tomczykowa, H. Tomczyk, 1981) to the transgrediens Zone i.e. at the boundary 
between the Silurian and Devonian (J. Malec, 1989). Beginning of uplift did not occur 
before deposition of the Klon6w Beds and the Miedziana G6ra Conglomerates. 
According to J. Znosko (1970, 1988) the latter can be considered, together with 
greywacke sediments, as an older molasse. The area northwest of Kielce - in a region 
to the north and northeast of Miedziana G6ra i.e. in northwestern part of the Lysog6ry 
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Region, was uplifted during deposition of the Klon6w Beds and Miedziana G6ra 
Conglomerates (J. Malec, 1990). 

6. Recent investigations by the author (J. Malec, 1990) indicate that during 
deposition of greywackesediments ofthe Upper Silurian and the lowermost Devonian 
there were only two Late Caledonian orogenic phases, instead of three (Cracovian, 
Ardenian, Erian) as previously accepted (K. l:-ydka et aI., 1963; H. Tomczyk, 1974; Z. 
Kowalczewski, 1974; E. Tomczykowa, H. Tomczyk, 1981; J. Znosko, 1983; E. Tomczy­
kowa, 1988). The first one (Ardenian Phase) should be connected with the beginning 
of deposition of greywacke sediments whereas the second (Erian Phase) - with the 
end of marine deposition at the turn of the Silurian and Devonian as well as with uplift 
and folding (after deposition of the Klon6w Beds, Miedziana G6ra Conglomerates 
and Bost6w Beds) ofa southern region of the Holy Cross Mts. and ofMalopolska. The 
Cracovian Phase would be a younger synonym of the Ardenian Phase only. 

7. Lack of greywacke sediments of the uppermost Silurian, corresponding to 
claystones and greywackes of the Kielce Beds in the southern par! of the Kielce Region 
and in Malopolska, can indicate intensi ty of uplift and folding at the boundary between 
the Silurian and Devonian and a deep erosional truncation of the area before deposi­
tion of sediments of upper part (Emsian) of the Lower Devonian (J. Malec, 1990). 
Equivalents of the Kielce Beds arc present only in peripheral, less uplifted zones of 
the described area. 

8. According to the previous opinions the Miedziana G6ra Conglomerates were 
considered as regressive sediments lying on eroded surfacc of the Niewachl6w Grey­
wackes of the Upper Ludlow (J. Czarnocki, 1936; J. Samsonowicz, 1952; H. Tomczyk, 
1968, 1974) or as transgressive sediments that overlie discordantly the folded gray­
wackes of the Silurian - at base of the Devonian - in the Upper Gedinnian (Z. 
Kowalczewski, Z. Migaszewski, in press) or near the Siegenian/Emsian boundary (Z. 
Kowalczewski, 1968, 1971b). 

Present studies indicate (J. Malec, 1990) that in the northwestern par! of Kielce 
city the Miedziana G6ra Conglomerates were deposited most probably as submarine 
fans in a declining Silurian basin with claystone-siltstone sediments. Present observa­
tions support a previous opinion (J. Czarnocki, 1936; Z . Kowalczewski, 1968) that 
source area of clastic material (quartzic sandstones of the Middle and Upper? Cam­
brian) of the Miedziana G6ra Conglomerates was located in the Lysog6ry Region. 
Source area for the Miedziana G6ra Conglomerates in northwestern par! of Kielce 
occurred most probably to the north or northeast from Miedziana G6ra (1. Malec, 
1990). It is indicated by preliminary measurements of transport directions of pebbles 
in the Miedziana G6ra Conglomerates in northwestern part of Kielce and also, by 
increased size of clastic material in conglomerates towards Miedziana G6ra. 

Results of present studies indicate that the Miedziana G6ra Conglomerates are 
structurally related to a spatial pattern of the Silurian instead of a Variscan pattern of 
the Devonian as considered previously (Z. Kowalczewski, 1968). 

9. In the northwestern part of Kielce a structural discordance between the Mie­
dziana G6ra Conglomerates and the Conglomerates from Gruchawka is of angular 
type and at the same time it is a boundary between two orogenic cycles ofthe Paleozoic: 
Caledonian and Variscan. Further to the south of the outcrops of the Miedziana G6ra 
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Conglomerates the Caledonian-Variscan structural discordance runs between equi­
valents of the Conglomerates from Gruchawka and stronger tilted rocks of the Early 
Paleozoic. 

10. Recent studies proved that conglomerates at base of the Lower Devonian in 
the northwestern part of the southern region of the Holy Cross Mts. are bipartite (J. 
Malec, 1990, in press). Older - "regressive" conglomerates - that occur in sedimen­
tary continuity with the KIon6w Beds, are represented by the Miedziana G6ra Con­
glomerates. On the other hand, younger - "transgressive" conglomerates are 
distinguished as a new lithostratigraphical unit of the Conglomerates from Gruchaw­
ka. In the northwestern part of the described area the Conglomerates from Gruchawka 
occur with a slight angular discordance and with a stratigraphical gap on eroded 
surface of the Miedziana G6ra Conglomerates. In remaining part of the southern 
region these conglomerates overlie commonly with great angular discordance various 
rocks of the older Paleozoic age. 

Oddzial Swi~tokrzyski 
Panstwowego Instytutu Geologiczncgo 
J(]C!cc, ul. Zgoda 21 
Received: 8.12.1992 
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Jan MALEC 

G6RNY SYLUR I NIZsZY DEWON W ZACHODNIEJ CZF;SCI G6R '&WIIlTOKRZYSKICH 

Streszczenie 

WNW czc:;:sci Kielc, w glc:;:bokich wykopach usyt uowanych wobr~bic antykliny i synkliny nicwaehlowskiej 
oraz synkli ny miedzianog6rskiej, odsloni«to skaly g6rnego syluru oraz dolnego i srodkowego dewonu (fig. 
1- 3). 

Utwory g6rnego syluru, okrcllane na badanym obszarze, a takie w regionie poludniowym G6r Swifi­
tOkrzyskich jake szarogtazy niewachlowskie, rozdziclono na dwie nowe jcdnostki litostratygraficzne: warst""Y 
nicwachlowskic, stanowiollcc doln,) cz~t sekwencji szaroglazowcj, oraz warsrv,.y kieleckie, wyst<ipuj<j,ce w jej 
g6mej czc:;:§ci. Warst\\-)' nicwachlowskie - z duiym udziatem piaskowc6w szaroglazowyeh - odpowiadaj<} 
warstwom wydryszowskim, natomiast warstwy kieleekie - utworzone gl6wnie z ilowc6w z niclicznymi 
wkJadkami szaroglaz6w - warstwom rzepi6skim z regionu tysog6rskicgo G6r Swit;:toknyskich (fig. 12). 
Zesp61 graptolit6w, obecny wdolnej cz~ci warstw niewachlowskich, datuje najstar.;ze utwory szaroglazowe 
w NW cz~ci Kick co najmniej na poziom scanicus. W Vt)'iszcj cz~ci warstw kkleckich 'W)'st<ipuje lokalnie 
liczna i urozmaicona taksonomicznie fauna. Graptolity Monograptus rransgredims Pemer, obecnew stropo­
wej cz~ci warstw kicleckieh, datuj<t te utwory na poziom rransgredimr g6rncgo syluru. 

Mi<liszost utwor6w szarogfazowych g6rncgo syluru w NW cz~ci Kielc wynosi ok. 1200--1300 m, w tyro 
warstw niewachlowskich 700-800 ro, a warstw kicJcckich ok. 500 m. 

W p6lnocnej cz~ci antykliny nicwaehlowskiej stwierdzono ciqglost sedymentacji mi~dzy warstwami 
kieleckimi a lci.ctcymiwyicj warstwami klonowskimi izlcpic6ccm micdzianog6~k.im (fig. 8). Na zerodowanej 
powicrzchni zlepie6c6w micdzianog6rskieh, z lukq stratygraficzn~ i dyskordancj<l ~tOWq, lei}' warstwa 
zlepie6c6w, kt6r<l wyr6iniono jako now<ljednostkc:;: litostratygranczn~ -zlepieJ'ice z Gruchawki (fig. 8, 10). 
MiC[dzyzlcpie6ccm miedzianog6rskim j zlepicficem z Gruehawki przebicga granica oddzielaj~ca kaledol'iski 
i waryscyjski kompleks struktllralny. 

W synkli nie nicwachlowskiej udokumentowano wyZsZ<! Cl~t warslw z Winnej g6mego emsu oraz 
dolnocirelskie By "rudonotne", dolomity z faun~. dolomity z bioturbacj<l i dolomity bel fauny. 
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Przeprowadzonc badania orazdotychczasowc dancwskazuj"l, i.e sedymentacja ulwor6w szaroglazowych 
g6rncgosyluru w G6rach Swi<;tokrzyskich byla diachronicz.na i rozpoczc;la si<; wClcSnicj (w poziomicnilssoni 
isco1l;cus) nii powszechnic przyjrnowano (w poziomic/eillfwardinensis) i trwala nicprzcrwanic do pograniC7.a 
syluru i dewonu. Ruchy w~nOSDlcc zaczc;ly siC; dopicro w momencic scdymcnlacji warslW klonowskich i 
zlcpietic6w miedzianog6rskich, kl6rych material okruchowy pochodzi z NW cz<;!ci rcgionu lysog6rskicgo. 
Brak utwor6w szaroglazowych najwyi.szcgo syluru w poludniowej cz~ci rcgionu kiclcckicgo G6r .swiC;­
tokrL)'Skich i na obszarze Malopolski wskazujc najprawdopodobnicj na intcnsywno!t ruch6w wl.nosZ<lcych 
i faldowych z pogranicza syluru i dewonu oraz na gl«bokic !cic::cic crozyjnc tego obszaru prLed scdymentaej~ 
utwor6w dolnego dewonu. 

PLATE! 

Fig. 1. Exposure of sediments near the boundary between the Niewachl6w Anticline and the Miedziana G6ra 
Syncline in the northwestern part of Kielce; Kl - Klon6w Beds (Lower Devonian? - Gedinnian?); M -
Miedziana G6ra Conglomerates (Lower Devonian? - Gedinnian?); Barcza Beds (Lower Devonian -
Siegenian? - Emsian?): Bs - sandstone complex, Bm - siltstone complex 
Odsloni«cic utwor6w z pogranic:t.a antykliny niewachlowskiej i synkIiny miedzianog6rskiej w NW cz«~ci 
Kielc; KI -warstwy klonowskle (dewon dolny? - zedyn?); M - zlcpie6ce miedzianog6rskic (dewon dolny? 
- zedyn?); warstwy barczaJ'iskie (dewon dolny - zigen? - ems?): Bs - kompleks piaskoweowy, Bm­
kompleks mulowcowy 
Fig. 2. Exposure of sediments near the boundary between the Niewaehl6w Syncline and Anticline in the 
north-western part of Kielce; K- Kielce Beds (Uppcr Silurian - Pi'idoli); Wi - Beds from Winna (Lower 
Devonian - Upper Emsian) 
Odsloni~cie utwor6w z pogranicza synkIiny i antykliny nicwach lowskiej w NW cz~ci Kielc; K - warstwy 
kleleckie (sylur g6rny - pridoli); Wi - warstwy z Winnej (dewon dolny - ems g6rny) 
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PLATE II 

Figs. 1, 2. Exposures of sediments near the boundary between the Lower and Middle Devonian in the 
northern wall of a deep trench in the NiewachI6w Syncline; Beds from Winna (Lower Devonian - Upper 
Emsian): Wm - upper siltstone complex, Ws - upper sandstone complex; C - "ore- bearing" clays 
(Middle Devonian - Lower Eifelian) 
Odsloni«cia utwor6wz pogranicza dewonu dolnego i ~rodkowego w p6tnocncj scianie gl({:bokiegowykopu w 
obr~bie ~ynkliny niewachlowskiej; warstwy z Winncj (dewOll dolny - ems g6my): Wm - g6my kompleks 
mulowcowy, Ws - g6my kompleks piaskowcowy; C - By "rudonosnc" (dewOll srodkowy - cifcl dolny) 
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PLATE III 

Figs. 1,2. Exposures of sediments near the boundary between the Lower and Middle Devonian in a deep 
trench in the Niewach l6w Syncline (Fig. 1 - southern wall, Fig. 2 - northern wall); Ws - Beds from 
Winna, upper sandstone complex (Lower Devonian - Upper Emsian); "orc-bearing" clays (Middle 
Devonian - Lower Eifclian): Cl- yellow clays, Cz - brown clays 
Odsloni~cia utwor6w z pogranicza dev.'Onu dolncgo i ~rodkowego w glt;bokim wykopie w obr~bic synkliny 
nicwachlowskicj (fig. 1 - ~ciana potudniowa, fig. 2 - ~ciana p61"nocna); Ws - warstwy z Winnej, g6rny 
kompleks piaskowcowy (dcwon dolny- ems g6rny); ity "rudonoone" (dcwon ~rodkowy-ejrel dolny): C] 
- ity i 6lte, Cz - iJy brunatnc 
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Fig. 1. Fonnosocn'nus sp. 
Fig. 2. Mediocrinlls sp. 
Fig. 3. Asperocrinus sp., 
Figs. 4-9. Neoheyrichia sp. 

PLATE IV 

Figs. 1~3 - about 104 m below Miedziana G6ra Conglomerates: Figs. 1,3 - x la, Fig. 2 - x 4; Figs. 4-9 
- about 224 m below the Miedziana G6ra Conglomeratcs, x 10 
Fig. 1-3-ok. l04 m poniiej zlcpicnc6w miedzianog6rskich: fig. 1-3- 10x, fig. 2 - 4 x; fig. 4-9 - ok. 224 
m poniicj zlcpicfic6w miedzianog6rskich, 10 x 
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PLATE V 

Figs. 1,2. Lancemyonia cf.larda (Barrande) 
About 104 m below the Micdziana G6ra Conglomeratcs;x 3 
Ok. 104 m poniicj zlepie6c6w micdzianog6rskich; 3 x 
Fig. 3. Dellhyris? elevata Dalman 
About 224 m below the Miedziana G6ra Conglomerates; x 3 
Ok. 224 m ponitej zlepietic6w miedzianog6rskich; 3 x 
Fig. 4. Protochonetes sp. 
About 224 m below the Miedziana G6ra Conglomerates; x 2 
Ok. 224 m poniicj zlepiefic6w micdzianog6rskich; 2 x 
Figs. 5, 6. Strophodonta? sp. 
About 224 m below the Miedziana G6ra Conglomerates; x 2 
Ok. 224 m poniiej zlepiefic6w miedzianog6rskich; 2x 
Figs. 7, IO.Atrypa sp. 
About 104 m below the Miedziana G6ra Conglomerates: x 2 
Ok. 104 m poniZej z1epictic6w miedzianog6rsl5ich; 2x 
Figs. 8, 9. Leptostrophia cr. cuspidata (Barrandc) 
Fig. 8 - about 104m below the Miedziana G6ra Conglomerates, Fig. 9 - about 224 m below the Miedziana 
G6ra Conglomerates; x 2 
Fig. 8 - ok. 104m ponizej zlepiefic6w miedzianog6rskich, fig. 9 - ok. 224 m ponizej zlepiertc6w miedzia­
nog6rskich; 2 x 
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Jan MALEC - Upper Silurian and Lower Devonian in the western Holy Cross Mts. 



Figs. 1- 3. Richtcrargcs kielccflsis Tomczykowa 
Fig. 4. Helokybe cf. spio 'Illomas 
Figs. 5, 6, 8, 9. Dalmanita m:xilis (Salter) 
Fig. 1. Balizoma sp. 

PLATE VI 

Figs. 1-4,7 - about 104 m below the Micdziana G6ra ConglomcralCS, x 4.5; Figs. 5, 6, 8, 9 -abouI224 m 
below the Miedziana G6ra Conglomerates, x 2; specimens of fauna presented in Plates IV- VI come from 
the Kielce Beds of the Upper Silurian - Pfidoii 
Fig. 1-4, 7 - ok. 104 m ponizej zlepiel'icow miedzianog6rskich, 4.5 x; fig. 5, 6, 8, 9 - ok. 224 m poniicj 
zlepienc6w micdzianog6rskich, 2x; okazyzilustrowanc na tab!. IV- VI pochodzq z warslw kiclcckich g6rncgo 
syluru - pfidoli 
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Jan MALEC - Upper Silurian and Lower Devonian in the western Holy Cross Mts. 




