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INTRODUCTION 

The Upper Jurassic deposits in the NE margin of the Holy 
Cross Mountains (Fig. 1) are exposed from beneath the Qu- 
aternary and/or Tertiary cover only in a few isolatd regions 
(see E. Riihle, 1947; J. Czarnock, 1948). The exposures are 
situated, coming from N W  to SE, between Dobrut and Wierz- 
bica, in the vicinity of Ilia, in the Kamiennariver valley from 
PrzepaSd to Skarbka, and in two localities on the Vistulariver 
near Zawichost and RacMw (Fig. 2). 

In  the Wierzbica region, the Upper Jurassic strata are a 
part of a gently (6-8 degrees) dipping monocline whereas in 
the SE part of the investigated area they form 'several asym- 
metric folds running from NW to SE (5. Samsonowicz, 1934; 
W. Poiaryski. 1948; W. Jaroszewski, 2972) which include the 
following structures: Magode-Folwarczysko Syncline, Stoki 
AnticIine,Lemies~Syncline,Bdt6w Anticline, SiennoAnti- 
cline, Debowe Pole Anticline and Biaziny Anticline. The 
marginal flexures of the Mid-Polish Anticlinorium (W. 
Poiaryski, 1948, 1976) i.e. Grabowiec-Debewe Pole- 
Chwalowice flexure, Sienn+Oiar6w flexure and Wisla flex- 

ure a p p r  also in this area (Fig. 2). A11 the mentionedtectonic 
deformations originated in result of the inversion of the Mid- 
Polish Trough during latest Cretaceous and earliest Palae- 
ocene (I. Icutek, J. Glazek, 1972; J. Kutek, 1994). 

The Upper Jurassic sequence i n  the investigated area has 
been studied since the beginning of 19th century by G. G. 
Pusch (1836), A. Mjchalski (1884, 1888), J. Siemiradzki 
(1904), J. Siemiradzki Vide J. Siemiradzki, E. Dunikowski, 
1891), J. Lewifiski (1902), J. Samsonowicz (1923, 1925, 
1926,1927,1932,1934), A. kuniewski (19231, S. Z. Rdiycki 
(1939) and W. Poiaryski (1948). More recent studies dealt 
with stratigraphy of the ~obrutdniadk6w area (J. Dern bow- 
ska, 1953), vicinity of llia(2. Dqbrowska, 1953,1957, F983a, 
b; J. Kutek, 1983) and vicinity of Bah6w (3. Liszkowski, 
1962, 1976; W, Brochwicz-Lewifiski, J. Liszkowski, 1976). 
The Lower Oxfordian strata yield relatively abundant am- 
monite collection described by L. Malinowska (1 965, 1970). 
In contrast, in the Middleupper Oxfordian section only 
single ammonite specimens have been found (W. Brochwicz- 
Lewifiski, J. Liszkowski, 1976; J. Kutek, 1983; 2. Dabrowska, 
1983b). Some palaeontological studies dealt with corals (E. 
Roniewicz, 19661, diceratids (I,. Karczewski, 1969), oysters 
(A. Seilacher et a/., 1985; M. Machalski, 1989, 1993, neri- 



Pig. 1. Location of the studied area: n - palaeogeopphic setting of the 
epimtinental basin of Centnl Poland (star). b -gmlogical map of the Holy 
Cross Mts.; boxed i s  the area enlarged in Pig. 2 
1 - Palaeozoic (dense box-work), 2 -Mesozoic older than Upper Jurassic 
( loow box-work). 3 - Uppcr Jurassic @lank), 4 - Cretaceous (horizontnl 
ruling), 5 - Miocene of the Carpalhian Foredeep (dottcd) 

Poloienie terenu bad& a - paleogmgratinne usytuownie epikontynen- 
tdnego bsenu centralnej PoIski (gwiazdka), b - map geologinna G6r 
~wi~tokrzyskic h; konturcm zaznacwno obszar przedstawiuny na fig. 2 
I - pleozoik (ggta h t k a ) ,  2 - mewzoik starszy od g6mej jury (rzadka 
kntka), 3 - jura (biale). 4 - M a  (poziome kreskl), 5 - miocen zapadliska 
karpackiego [kropki) 

neids (L. Karczewski, 1969; J. Wieczorek, 1979) and brachio- 
pods (W. Barczyk, 2965, 1970; J. Dzik, 1979). 

This paper presents an approach to litho- and biostrati- 
graphy of the whoIe NE margin of the Holy Cross Mts. based 
on field studies done in 1985-1989 and described in the 
author's Ph. D. thesis (J. Gutowski, 1992) which includes 
detailed geological sections, comlatEon analysis, interpreta- 
tion of sedirnentarqp environment and reference list. 

The Upper Jurassic deposits, approximately 400-600 m 
thick, are underlain by the Callavian gaizes and siliceous 
sandstones with rare belemnites and ammonites of the genus 
~acrocephal~tes. The CallovianlOxfordian transition beds 
are exposed only in the Wysmont6w-Oiar6w railway cut. 
FoIlowing are the descriptions of informal lithostratigraphic 
units which have been recognized within the Upper Jurassic 
(Fig. 3). 

The unit is formed of medium-bedded micrites. less com- 
monly biomictites or pelrnicrites which m characterized by 
numerous siliceous sponge mummies, brachiopods, trochites, 
bdemni tes, ammonites and single bivalves of the genus Lima. 
The sponges are usually dispersed in layers or form only small 
lens-shaped bioherms. The total thickness of the unit is about 
30 m. It is exposed in the railway-cut at Wyszmont6w- 
Oiarbw and in Podgrodzie. 

PRZEPASC MASSWE LIMESTONES (PmlJ 

This unit appears above the Wsl unit in the rail way-cut at 
Wyszmont6w-Oiar6w. The sponge bioherms are charac- 
teristic for this unit and were described from PrzepaSC by L. 
Malinowska (1965). The biolithites, which m the main com- 
ponent of the unit, are formed of mummies of silicevus 
sponges and serpulids. Accompanying fauna is composed of 
brachiopods, bivalves, gastropods. bryozoans, crinoids and 
regular echinoids. Ammonites and Ibelernnites are quite 
numerous as well. The bioherms are up to 10 m thickand they 
pass laterally into beddd limestones. In the upper part of the 
unit, sponges are often replaced by lammellar coral colonies 
of thegenus Microsolena. The maximum thickness of the unit 
i n  the Podgrodzie-PnepaSd zone can be approximated as 
70 in. 

Both the Wsl and Pml units are locally dolomitized and 
silicified. 

WOLA LTPIENlCKA SPONGE LIMESTONES ( W h o  

The unit is a stratigraphic equivalent of the Wsl and Pml 
units in the NW part of the investigated area. It is nowhere 
exposed now and it can be characterized only on the base of 
well-core descriptions and archival descriptions of previously 
existing outcrops, The unit is built of yellowish or white 
micrites or biornicrites, usually medium-bedded, which yield 
relatively abundant siliceous sponge mummies, bivalves, bra- 
chiopods, trochites, echinoid spines and also ammanites. Co- 
rals appear 1ccaIIy in the uppermost part of the unit (Tychbw 
Nowy well). Supposedly, the unit can at least partly include 



Oxfordim and KimmMidgian of NB margin of Holy Cross Mts 61 

sponge biohem complexes, which are, however, not unequi- 
v w d l y  documented yet. Deposits of the unit are commonly 
dolomitized, silicified and karstifid, The maximum do- 
cumented thickness of this unit reaches 120 m (Wymys16w 
well) but the totaI thickness can be approximated as 170- 
200 rn. 

This unit is built of medium, rarely thick-bedded, yellow- 
ish, slightly marly micritic limestones. They appear above the 
Wsb unit and contact laterally with the Pml unit. The unit 
reaches its maximum thickness of about 100 rn'(Magonie and 
BaWw wells: documented incomplete thickness 76 m) in the 
zone where massive limestones of the Bpl unit are absent. In 
contrast. in the zonw of maximum sponge buildups develop- 
ment the thickness of the Bpl unit is decreasing, and, in 
extrernal situation, the unit is missing completely. The unit is 
exposed at Balt6w and Stoki. In the Wierzbica-Ilia region 
there are no sufficient field data to confirm the presence of 
this unit. Benthic fauna appears i n  these monotonous micritic 
limestones only in accumulations on surfaces of particular 
isolated layers. Such faunal accurnulati~ns are characterized 
mainIy by bivalves: Gryphnea, Isogmmon, Nunogym, Lios- 
trea, Trigonia, Pholadomya and brachiopods. Trochites, de- 
capod claws, and ammonites appear less frequently. 

slightly taxonomically diversified assemblages within the 
biostromes intercalated withmicritic limestones (L. Karczew- 
ski, 1969; J. Wieczorek, 1979). Corals can be found sporadi- 
cally. T h y  form isolated, spherical patch reefs up to 1.5 rn in 
diameter. 

The thickness of the unit ranges from 30-35 m in the 
Balt6w region tornore than 50m in the Wierzbica-llkaregion. 
In the vicinity of Ilia one can observe the banded chart kvel 
near the top of the unit. The level continues to the SE direction 
and can be correlated in several sections in the Balt6w- 
Ozatdw region (CJ W. Pohryski, 1948; J. Gutowskj, 1992). 

ELAZINY OOLITE LIMESTONES (Boo 

The unit is exposed in  the vicinity of Blaziny and Ma. It 
is mainly composed of CaO rich (up to 56%), fine-grained 
ooIitic limestones without fauna. They are commonly cross- 
bedded, and sometimes they are intercdated with laminites 
bearing fenestral and teepee structum. In the upper part of 
the unit there appear also fine bioclastic grainstones and 
micrites with fauna of nerjneids, bivalves and rynchonellids. 
The top of the unit is underlined by regional sedimentary 
discontinuity characterized by a hardground and chocolate 
chert level situated directly beIow the hardground. The total 
thickness of the unit is 3540 m. 

SKARBKA OOLITE LIMESTONES (Sol) 
B A L T ~ W  CORAL LIMESTONES (EcI) 

The unit is well exposed only in the Kamiennariver valley 
near BaMw, Znrzecze, Lerniaze and Stoki (E. Roniewicz, P. 
Roniewicz, 1971). It is composed of extremely diversified, 
thick-bedded or massive bioclastic andlor oncolitic grain- 
stones or biolithites. They overlay the Bp1 unit and the Pml 
unit (Pig. 3). The unit is characterized by very diversifiedcoral 
assemblage @. Roniewicz, 1966). The corals are a main 
component of bioherms, common especially in the lower part 
of the unit. The corals are accompanied by oysters, brachio- 
pods, nerineids, calcareous sponges, regular echinoids, serpu- 
lids, crinoids and red algae of the genus Solenoporn. Oncoids 
are often up to 7 crn in diameter. These are mainly coral 
fragments coated by thin blue-green algae envelope (Mu- 
mienkalk type). Upper part of the unit is dolomitized and it 
contains often brown cherts. Maximum thickness of the unit 
is 25 m. 

ONCOLITE CHALKY LIMESTONES (OncT) 

The Iimestones which build the unit are very rich in CaO 
(50-55%), porous and poorly bedded. Lithology is rather 
diversified but oncolitic limestones are most characteristic. 
Microoncoids prevaiI generally in the unit but sometimes 
there appear also larger oncoids up to 3 cm in diameter. Other 
carbonate grains like biaclasts, pellets, ooids are less com- 
mon. Thick micritic intercalations are relatively often. Dic- 
eratids and nerlneids appear in the unit in monospecific or 

The unit is exposed in the vicinity of Skarbka, Gliniany 
and b e m i o n k i  Opatowskie. Its thickness attains about 90- 
1 10 m, In the lowtrrnost part of the unit, in Lipniki and W6lka 
Baltowska, abundant remains of codified plant remains ap- 
pear in oolitic, bioclastic andlor micritic limestones (J. Lisz- 
kowski, 1972, 1976). Very delicate leaves and branches are 
often well preserved. Above the Ievd with plant remains, one 
can observe micritic limestones intercaIated with cross- 
bedded oolites (hdborze, Sachalin, Krzemionki Opatow- 
skie) in which the banded chert level appears (Krzemionki 
Opatowskie, Skarbka, Sr6dborze), The Sol unit is in its upper 
part similar to the Bol unit. Cross-bedded ooIitic limestones 
without faunaare typical for this part of the section (Skarbka). 
They are sometimes intercalated with laminites bearing fenes- 
tral and teepee structures. In the uppermost part of the unit 
biocIastic and micritic limestones with nerineids, bivalves and 
brachiopds are more common (GIiniany). The top ofthe unit 
is characterized by the hardground associated with chocolate 
chert level (Oiar6w) which can be observed also in the top of 
Bol unit nearnta, Wi~rzbica and ~ar~lirt-Sniadk6w. 

WIERZBICG OOLITE AND PLATY LlMESTONES (Wopo 
AND O Z A R ~ W  OOLITE AND PLATY LIMESTONES (Onpfl 

These units are very similar and are established in the 
Wienbica-Iita,and BaIt6w-Okardw regions, respectively. 
They both are exposed in  large quarries of the cement works 
in Wierzbica and W r 6 w  (see Fig. 3) and in the cIassic 
outcrops of the Zamkowa Will in Ilia. 
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The section of both the units begins with a layer of 
bioclastic packstone which is about 2 rn thick and can be 
observed i n  Wierzbica, WymysI6w-Marian6w and 
Oiar6w. The layer contains abundant bivalves of the 
genus Pholadonaya which are preserved in their life posi- 
tion. The section continues with rnicritic limestones and 
marls (Wierzbica) and oolitic-bioclastic grainstones 
which are often cross-bedded. They pass often laterally 
into micritic limestones and/or rnicritic limestones with 
thin intercalations of oolites which are IenticuIar orflaser- 
bedded (Wierzbica, OZardw, Ria). Overlying are thin- 
bedded micritic limestones of the lithographic type, often 
intercalated with thin bioclastic laminae which are flaser- 
bedded. Thicker intercalations of such a type appear 
occasionally in a form of lenses up to 1.5 m thick. They 
are usually cross-bddd and green due to glauconite 
content. Additionally, they also contain common remains 
of coalified flora and even large trunks of Cycadaceae 
(Wierzbica). The top of the WupE unit represents a re- 
gionaI discontinuity expressed by hardground which is 
sometimes cut by erosional scours and channels up to 1.5 
m deep (Wierzbica). In O M w ,  erosional structures are 
less distinct. A bioclastic packstone with corals appears 
in the top of Oopl unit (Ozsnjw, Fig. 3). 

Both the Wopl and 0op1 units have a similar thickness 
ranging between 60.0-61.5 rn in Wierzbica and 57.5-58 
m in Oiar6w. In comparison to the older units like Boi 
and SUE units the discussed deposits are definitely more 
marly (average CaO content 40%) and thus they can be 
easily recognized in the field. The base of the discussed 
units was traditionally interpreted as the AstartiantKim- 
meridgian boundary (J. Samsonowicz, 1934). Discussed 
lithdogical change is also connected with a distinct 
change in composition of benthic assemblages. The 
assemblage dominated by dicecatids and tynchonellids is 
hem rapidly replaced by oyster, terebratulid and myid 
dominated assemblage. Oolitic limestones which belong 
to the discussed younger units are always enriched in, 
mainly oystmderived, biaclasts which are, in turn, almost 
completely absent in ooIites of the Bol and Sol units. 

WIERZBlcA OYSTER LUMACHELLE (Woo 

The unit consists of alternation of rnarls or micritic 
limestones and bioclasticpackstones composed mainly of 
shells of the oyster Nanogyra. In the lower part of the unit 
very characteristic Zopha bed appears (Wierzbica). The 
bed is of a biostromaI nature and it abounds in diversified 

Fig. 2. Geological map of the NE margin af the Holy Cross Mts. 
1 -basc of theCretaceous;2- baseof tbeUpperJurnssic;3--nonhm 
limit of the Miooene OF Ihc Carpathian Foredeep; 4 - b e  of h 
lirhostratigraphic units described in text; 5 -exposure; 6 -well; 7 - 
major flexures and faults; Tr - Tertiary; Jc - Callwian 
M n p n  geologiczna pbtnocno-wschodniego obrzefenie Gdr 
Swiwknyskich 
1 - spqg kredy; 2 - smg jury g6mej: 3 - @lnocny zasieg miocenu 
zapadliska przedkarpackiego; 4 - s ~ g  jednostek litos~atygrafinnych 
opisanych w tckdcie; 5 - odslonfcia: 6 - otwory wicrtnicze; 7 - 
gl6wne fleksury i uskoki; Tr - tneciongd; Jc - kelowcj 
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f i g .  3. Cornlation of the Upper Jutassic -graphic sections in the NE margin of the Holy Cmss Mts. 
1 -gaizes, 2 -clays and mads, 3 -marly limestones, 4-micritic limestones, 5 -sponge-algal bioherms, 6 -coral biohem, 7 -sponge bedded i i m e s t o e  8 - biogemcand intraclastic grainstones and packstones, 
9 - oolites, 10 - oncolites, 11 -oyster shell-beds, 12 -chalky limestones, 13 - laminites, 14 -dolomites. 15   ammo nit^ locdty discussed in text, 16 -time correlation lines (boundaries of the sedimentary 
sequences and both chronostratigraphic md lithoskatigtsphic units), 17 - boudaries of the lithostratigraphic units, IS- biosmtigraphic correlations, 19 -banded chert level, 20- outcrops, 21 - well-logs, 22 - 
thickness measured using width of exposure, 23 - names of the 1Lthostratigraphic units described in text; ammonite zones: m - mariae, c - cordatrrm pc - plicotilis, t - tmnsversariwm bf - bifircat~ts, bm - 
bimammamm, p! .- plonula, pt -pla@ota, h - hypselocyclum d divisum, e - audom, a - autissiodorensis 
Korelacja profilt jury g6rne.j pblnocno-wschodniego obrzezenia G6r Swietokrzyskich 
1 - gezy, 2 - iIy i rnargle. 3 - wapienie margliste, 4 - wapienie rnikryrowe, 5 - biohermy gabkowo-glonowe, 6 - biohemy kodowe, 7 - uirtwicone wnpienie g&kowe, 8 - wapknie 2 i n W m  i 
o r g n n o d e t ~ ~ z n e ,  9 - oolity, 10 - onkolity, 11 - musdowce osuygowe, 12 - wapienie M o w a t e ,  13 - laminity, 14 - dolomit4: 15 - stanowiska amonitdw omdwione w tekkie, 16 - izochroniczne linie 
korclacyjne (granice sekwencji sedymentacyjnych orazjednostek chronostratygrdicznycb i l i to~tygnficmych),  18 - koreIacje biastratygmficme. 19 - poziom hemimi pasiaqch, 20 - odslonir;cia, 21 -profiIc 
otwordw wiertniczych. 22 -mi~?szoif rnierzona z szerokoici wychodni, 23 - jednostki litostmtygmficzne opisane w tek9cie; poziomy amonitowe- patrz tekst angielski 



bivalves and brachiopods (A. Seilacher et aZ., 1985; M. Mn- 
chalski, 1993) among which Lopha gregarea (Sowerby) is 
most characteristic. The Lopha bed i s  a good sttatigraphic 
marker and it can be correlated between Wierzbica and Ilza 
sections (J. Kutek, 1983). Overlying are bioclastic packstones 
which are often glauconite-rich. In the upper part of the unit, 
one can observe a level of Nmgym virgula (Defiance) 
IumacheIIe which is about 2.5 m thick (Wierzbica). The total 
thickness of the unit is 31-33 m in the Wierzbica cement 
works quarry. 

O Z A R ~ W  OYSTER LUMACHELLE (Ool) 

This unit attains 30 m of thickness. Its top is erosionally 
cut and i t  is overlain by the Albian sandstones. In Oiardw, the 
lowermost part of the unit is composed ofa characteristic bed 
with terebratulids, rynchonellids and oysters of the genus 
Nanogym. Higher up in the section, cross-bedded oyster 
lurnachelle (bioclastic grainstone) with glauconite is dominat- 
ing. It is sometimes intercalated with rnarls. 

G U ~ W  CLAYS AND LUMACHELLES (Gcl) 

The lowermost part of this unit is exposed above the Wol 
unit in the Wierzbica quarry. I n  the Gun5w IG 1 well they 
have reached not cornpIete thickness of 50 m, These are grey 
or ash-grey marly clays with thin, usually no more than 10 crn 
thick intercalations of lurnachelies with Nanogyra vs'rgula 
(Defiance). On the upper surface of such layers, accumula- 
tions of fl at oysters of the genus Deltoideuwt appear. Such 
accumulations can be also observed in the uppermost part of 
the Wod unit in the Wierzbica quarry ('M. Machalski, 1989). 
In the clays, thin shelled bivalves Nic~nieCla, large oysters 
GrypImea and fragments of ammonites are relatively abun- 
dant. In the uppermost part of this unit, a bioclastic oyster 
lumachelle level is exposed i n  Malenie. This 1umacheIlc 
contains abundant quartz grains, glauconite and pebbles of 
black cherts (2. Dqbrowska, 1983a). Discussqd level attains 
its maximum thickness of 15-20m in Malenieand i n  the wells 
near Krogulcza, It is thinning in the NW direction down to a 
few centimeires in wells of the Przytyk-Deba region (W. 
Pokaryski et al., 1958). 

KR&ANOWICE NERINEID LIMESTONE (Knl) 

The unit overlies the Gcl unit between KtoguJcza and 
Krzyianowic&Malenie and it is also present in the Annopol 
Anticline, It is composed of yellowish bioclastic packstones- 
grainstones which contain a rich nerineid fauna 6. Karczew- 
ski, 1960; J. Wieczotek, 1979) and intercalations of yellowish 
rnarls. Top of theunit contactserosionafly with the Cretaceous 
deposits (Fig. 4). The observed thickness reaches 8 m in the 

vicinity of Krzyianowice and 6 m in Rach6w. The unit is 
replaced in the NW direction by rnarln of the Przytyk-Dqba 
region (W. Pozary ski et al., 1958). 

Application of the Submediterranean zonal scheme of E. 
Cariolr era!. (1971) was discussed and accepted for the Upper 
Jurassic sequence of Central Poland (A. Wierzbowski, 1966; 
1. Kutek, 1968;J. Kuteket aL, 1974; W. Brochwicz-Lewiirskki 
1976; 3. A. Matyja, 1977: 13. A. Matyja etnL, 1989). It is also 
accepted in this paper. 

The Lower O~fordian and lower part of the Middle Ox- 
fordian strata are relatively well documented by ammonite 
record. In turn, upper parts of the Upper Jurassic section, 
especially in the case of Upper Oxfordian and Upper Ernme- 
ridgian strata, have very poor ammonite record. Thus, the 
zones' boundaries can be only approximated in many cases 
Pig.  3). 

LOWER OXFORDIAN AND LOWER PART 
OF THE MIDDLE OXFORD1 AN 

The oldest Oxfordian ammonite fauna has bem collected 
from layers up to the level 3.5 m above the top of gaizes 
(ammonite locality 1 in Fig. 3). This fauna is dominated by 
perisphinctids, Oppellids are less frequent and, surprisingly, 
cardimeratids are rather rare. These ammonites represent 
forms characteristic for the mariae Zone. A specimen of 
Rursa'ceras sp., typical for higher part of this zone, have been 
found 3.5 m above the top of gaizes. The cordaturn Zone 
comprises at least the strata of the Wysmont6w sponge 
limestones unit (WsE) occurring i n  the interval from 3 to about 
45 m above the top of gaizes. This is confirmed by finding 
such forms as Pelroceratoides sp. and Parawedekindia sp. 
(ammonite locality 2 in Fig. 3) which are known from the 
Bukowskii and Costicardin Subzones (& B. A. Matyja, 1977). 

Higher up in the section of the Pmlunit(atnmonite locality 
5 in Fig. 3) there occur ammonites of the genus Cardioceras, 
the characteristics of which are typicaI rather for late forms of 
the genus (B. A. Matyja, personal corn.). L. Malinowska 
(1965) illustrated from Przepas'd Glachicerns distorturn (Bu- 
kowski) and Scaphitoides purccirugatus {Bukowski) which 
are also typical for the both mentioned subzones. Repre 
sentati ves of the genera Pelt~ceratoides and Para wedekindia, 
which are common in older strata, have not k e n  found in the 
discussed interval of the section. This suggests that the fauna 
from PmpaSd represents, most probably, higher part of the 
cordaturn or tenuicostatum Subzones of the plicatilis Zone of 
the Middle Oxfordian. 
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TRANSVBRSAREUM AND BIFIIRWLTUS ZONES 

The fauna from the Bpl unit (ammonite locality 6 i n  Fig. 
3) is dominated by perisphinctids, among which repre- 
sentatives of Perisphirictes (Dichotornosphiract) ex. gr war- 
tae (Siemiradzki) can be identified. Additionally, 
Ochetoceras canaliculatum (Buch) and Subdiscosphinctes 
(Aureimontmites) sp. have been found. L. Malinowska 
(1967, tabl. 2, fig. 6a, b) illustrated Tarmellicems anar 
(Oppel) that was found in Balt6w. Most diagnostic among the 
listed forms are the perisphinctidx, which are known only 
from the tmnsversariurn Zone @. Enay, 1966). Absence of 
any older forms like P. (Dichotamsphinctes) antecedens 
suggests rather a higher part of this Zone. The other listed 
ammonites occur also in theplicafilisZone, and in the case of 
the two mentioned species, also in the lower part of the 
bifurcatus Zone. I t  can be concluded, i n  agreement with the 
opinionof W. Brochwicz-Jkwifiski and J. Liszkowski (19T6), 
that the 30 rn thick upper part of the Bpl unit, which is exposed 
in Baltdw, belongs to the trnnsversariumZone. T ~ E  boundary 
between the plicatilis and transversariunt Zones suns, there 
fore, below these deposits, and not in the top of the Bpl unit 
as it was suggested by J. Liszkowski (1 976). The trmversa- 
rium Zone has not been documented in the Pml unit. In the 
uppermost part of this unit, in Wyszmont6w-Ozm6w (am- 
monite locality 3 in  Fig. 31, a poorly preserved specimen of 
Perisphinctes (Dichotomoceras) sp. has been found, It is 
indicative of the bzfurcatus Zone (c$ R. Enay, 1966; W. 
Bmhwicz-Lewiriski. 1976). Deposits of the Bcl unit at 
Zarzecze yielded Perisphinctes (Perisphit~ctes) cf. panthieri 
Enay (PI. II, Fig. 1). The following ammonites have been listed 
form this locality: P. (Dichotomoceras) bifurcam (W. Broch- 
wicz-Lewiriski, J. Liszkowski, 19761, Nebrodites (Passen- 
dorferia) sp. (W. Brochwicz-Lewifiski, 2. Rbiak, 1476, pl. 
34, fig. 1 ; pl. 35, fig. 1). All these forms are representative for 
the bi$crcatus Zone. 

3. Liszkowski found in Balt6w within the section of Bcl 
unit: Subdiscosphinctes (Swbdiscosphinctes) ex. gr mindowe- 
kreutzi (Sierniradzki), S. (Aureimonranites) sp., and within the 
lower part of the DncE unit: Microbiplices rnicrobiplex (Quen- 
stedt) (PI. I, Fig. 2). Both these ammonites of the genus 
Subdiscosphinctes are known from the higher part of the 
tmnsversrarium and bijkrcatus Zones (W. Brochwicz-Le- 
wi tiski, 1975) whereas the genus Microbiplices tnkrobiplex 
(Quenstedt) occurs in the hypselum Subzone of the bimam- 
matt.int Zone (R Enay, 1966; A. Wierzbowski, 1978). The 
species Turamelliceras (Strel.diticems) externnodosum 
(Qom) (Pl. I, Rg. 7) found in Stoki (ammonite locality 7 in 
Fig. 3) is known from the bifurcatus Zone and also the lower 
part of the birnarnmadurn Zone. The ammonites found by J. 
Liszkowski in the abandoned and recently fiIled quarry of the 
Ostrowiec Swietokrzyski steel-works called "LLipniki'"am- 
monite locality 10a in Fig. 3) can be assigned to P. (Dicho- 
tomoceras) b$urcaroides Enay (PI. TI, Fig.5). One specimen 
of Perisphinctes (Wichotomosphincr~s) ex. gr wartas (Sie- 
miradzki) comes also from this locality. In the neighbouring, 
still existing quarry (ammonite locality 10 in Fig. 3) the 
present author collected badly preserved specimens of Or- 
thosphinctes (Orthosphinctes) cf. freybergi (Geyer) and 0. 

(Lishcosphinctes) sp. These ammonites indicate that the 
lower part of the Lipniki section belongs to the upper part of 
the tranmersarSum Zone and to the bifircatus Zone whereas 
the higher part of the section, that exposed in the recently 
existing Lipniki quarry, belongs most probabl y to the bimarn- 
maturn Zone. 

The fauna from ammonite lmalities 3,7,8,9, 10 and 1011 
allows to delimit the upper boundaries of the tmnsversarium 
and bifurcatus Zones. The upper boundary of the transversa- 
r i m  Zone runs in the vicinity of Balt6w between the am- 
monite localities 6 and 8, while in the Wyszmont6w-Oiar6w 
area it runs somewhere below the ammonite locality 3 and 
within the locality 1 Oa, 

UPPER OXPORDI'AN 

The lower boundary of the bimammatum Zone runs in 
Bait6w somewhere from 10 to 20m above the base of the Oncl 
unit and it is indicated by the appearance of Microbiplices 
microbiplex (Quenstedt). The presence of the b i m m m t u m  
Zone is also documented by the faunaftom ammonite Iocality 
10 (Lipniki). 

The higher part of the Upper Oxfordian i s  not unequivo- 
cally documented in the Balt6w-Oiartiw region. The am- 
monite Orthosphinctes (Pseudorthosphincte~) sp. (PI. IT, Fig. 
3) found in the ammonite locality 12 has been recorded from 
the bimammtum and lower part of the planula Zone (F. 
Atrops, 1982). In the Wierzbica-Ilia region, theplanula Zone 
is documented by the appearance of Idocerm (Subnebroditex) 
sp. (cf. B. A. Matyja et a!., 1989 and references cited therein) 
in the ammonite locality 11 (PI, I, Fig. 1). 

LOWER KIMMERIDGIAN 

Tn the uppermost part ofthe Oncl unit (ammonite locality 
13 in Fig. 3) and i n  the lowermost part of the Wopl unit 
(ammonite locality 16 in Fig. 3) the representatives of the 
genus Rasenia (Eumenia) have been found. The last locality 
also yield Ataxioceras sp. Specimens of Rasenia (Eurasenia) 
have been also illustrated by 2. Dqbrowska (1983b, pl. 1 and 
2) from Ilia (ammonite locality 14 in Fig. 3). The ammonites 
of thesubgenus Eurasenia are, known fmm theuppermost part 

.of the planula Zone (A. Wierzbowski, 1978) and from the 
whole Lower Kimmeridgian but their most common appear- 
ance is observed within the platynota and kypselocyclum 
Zone (0. F. Geyer, 1961). The genus Ataxiocerns occurs in 
the hypselocyclurn Zone and rarely in the upper part of the 
p l a ~ m t a  Zone (F. Atrops, 1982). Therefore, the boundary 
between the planula and piiitynota Zones runs in the Wierz- 
bica-Ilia region somewhere above the ammonite locality 11 
and near the ammonite Iocality 13. This boundary can not be 
indicated in the Balt6w-Okar6w region. The hypselocyclm 
Zone is documented by the following ammonite findings: 
Ataxioceras sp., Rasenia (Eumsenia) sp., R. (Pachypictonia) 
sp. (ammonite locality 16 in Fig 3; P1. II, Fig. 2) and R. 
(Pachypictonia) sp., Orthosphinctes (Ardescia) sp. and Or- 
thosphinctes (Litkacosphinctes) sp. (ammonite locality 18 in 
Fig. 3). The fauna from these two localities is similar to that 



described from the hypselocyclurn Zone of the SW margin of 
the Holy Cross Mts. (J. Kutek, 1968). Lower boundary of the 
hypselocyclurn Zone runs somewhere below the discussed 
ammonite localities. 

The lowermost part of the Wol unit yield in the Wierzbica 
quarry the following specimens (ammonite locality 13 in Fig. 
3): Ataxiocerm (Ataxiocems) hypsel~cycluna hypselocycluna 
(Ebntannes) (PI. I, Figs. 3,4)-4mabove the top of the Lopha 
bed (Fig. 3) and Crussolicerm sp, - 1.5 rn above the top of 
the Lopha M. These genera occur together in the Subme- 
diterranean province only in the semistriaturn Zone of the 

II lothnri Subzone, that is i n  the uppermost part of the hypelo- 2 cyclum Zonc semu F. Atmps (1982). This horizon should be 
C .- 
4 included into the divisam Zone s ~ n s u  0. F. Geyer (1961) (d. 
g T 

J, Kutek, 1968). The lower boundary of the divisum Zone was 
,s 12" 

n 
defined by 0. E. Geyer (1961) by first appearance of the 

W Z :  - representatives of the genus Crussolicerus. This definition is 
3 5 
c m  

also accepted in this paper. Consequently, the lower boundary .- 
2 .; of thedivisum Zone mns directly below the ammonite locality 

; fj 17. Higher up in the section of the Wierzbica quarry (am- -- monite locality 17 in Fig. 3), on1 y representatives of the genera = U z z  Crmsoliceras and Garnierisphi~tctes occur (Fl. 11, Fig, 4; PI. 

€0 % I, Fig. 6). One specimen, assigned as Crussoliceras sp. was 
.- - a 
E .L" 

also found about 20m above the top of the 001 unit in OiarSw - x 6 (ammonite locality 18 in Fig. 3). Therefore, it can be con- 
& g <  cluded that the lower boundary of the divisum Zone runs in 
a;; ~3 
8 0  the whole investigated area somewhere around the base of the .... , w  z s  e s  . r x  

WOE and Ool units. 

IndistinguishabIe fragments of ammonites bearing peri- 
sphinctid ribbing have only been found in the uppermost part 
of the Wol unit and within the Gcl unit. Z. Dqbrowska (1957) 
listed a specimen of Amoeboceras (Nannocardicerns) cf. 
anglicum (Salfeld) from the Knl unit (ammonite locality 19 
in Fig. 3). This species; indicates a Late Kimrneridgian age, 
excIuding upper part of the autissiodorensis Zone (Z. D4- 
browska, 1983a: J. Kutek, 1983) and most probably also the 
murabilis Zone, 

CONTACT OF UPPER JURASSIC 
AND CRETACEOUS 

The original thickness of the Upper Jurassic deposits has 
been reduced due to the Neocimrherian erosion (Fig. 4). Most 
complete section can be observed in the M;V and SE margins 
of the investigated area, In the boreholes of the Przytyk-Dqba 
region the Neocomian clays overIie the Lower Volgian clays 
(W. Potaryski et a!., 1958). In the borehole of Szczelina (near 
Zaklikdw, Lublin Upland) the Neocomian deposits (S. CieS- 
lidski, W. Poiaryski, 1970) contact with the dolomites of the 
Uwd6w Formation which is of the Late Kimmeridgian age 
(T. Njemczycka, 1976a, b). The Early Cretaceous erosion 
reached its maximum in the Okar6w region ( c f .  W, Poiaryski, 
1948) and resulted in maximum Neocimmerian erosional gap. 



Oxfordian and Kimmeridgian of Ne margin of Holy Cross Mts 67 

The Albian sandstones overlie here the oyster lumachelle 1923; W. Poiaryski, 1948) is distinctly of atectonic nature (J. 
which belongs to the divisum Zone of the Lower Kimmerid- Sarnsonciwicz, 1932). 
gian. To the N W  and SE the Jurassic section gradually Ackmowledgemenfs. The author would like to express his 
becomes to be more complete (Fig. 4). The contact of Lower best thanks to Professor Andrzej Wienbowski (University of 
Kirnmerjdgian oolites and Albian sandstones observed in Warsaw), supervisor of the Ph. D. thesis, and Professor B. 
Zawada in southern part af Tarfbw Graben (A. Euniewski, Andrzej Matyja (University of Warsaw) who critically r e  

viewed the original version of the manuscript. 
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Opncowanic pdstawia synteze lito- i biostrawgrafii uhvor6w gdrno- 
jurajskicl~ p6lnocno-wschodnicgo obrzetenia Gar hvietokrzyskich (fig. 11, 
bds~aniajacychsi~mi~dzy ~ o b r & m  i Wierzbicq, w akolicachItiy, wdolinie 
Kamienncj od Przepaici. p m z  Balt6w po Skzubkq onz nad Wisla w Zawi- 
choScie i Rachowie. Na podstnwic 76 profili z odsbnied i ocwor6w wierlni- 
czych (fig, 2) wyr6zniono 13 niefodnych jcdnostck stratygraficmych. 
Obej~nujq onezar6wno o d y  doIncgo i niiszej c&ci Srodkowego oksfordu 
(fig. 3), wybzhtconc w facji mbkowej i mikrytowej olwanego szelfu, jak i 
utwory ptytkowodnej facji platformy weglanowej, twonone od pmtomu 
poziomdw transvemariu~n i bif~rcahrs, .n wyksl..tdccone poaqikowo j&o 

wapimie biogeniczne z koralami, anaskpnie wpienk onkoliiowe, oolitowe 
oraz Inminiiy i wreszcie (od poziomu divislim) - muszlowce ostrygowe i 
margle. Na pDdstawie kolekcji amonit6w obejmujpaej 94 okay udokurncn- 
towano nast~pujace poziomy amonitowe: mrrriae, corda~rmm,pEica~ili~, rmns- 
versoriurn, b$~rcnrus, planula, I~~pseQqcIutn OW divisum (fig. 3). W 
wyniku neokimeryjskiego icitcia erozyjnego utwary neokomu lub dbu 
kontaktujaz r6hymiogniwami gdmcj jury (fig. 4). Najgkbiej nwkimeryjska 
erozja siegneta w rejonie Oiarowa, gdzie piaskowce albu kontnktujabezpo- 
Srednio z rnuszlowcmi ostrygawymi poziomu divisutn. 
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EXPLANATIONS OF PLATES 

PLATE I PLATE I1 

Fig. 1 .  Idoceras (Subnebrodites) sp. fig. 1 .  Perispliincts (PerispJ~inctes) c F. pnntliieri Enay 

Ammonite locality I I .  exposure 22-Btaziny, planula Zone Ammonite localicy 8. exposure 52-Znnecze, biJurcaus Zone, x 0.32 

Pig. 2.  MictobipIices microbip!ex (Quenstedt) Fig. 2, Rasenia {Pacliypicionia) sp. 
Ammonite Eacality 9, exposure 48-Bnk6w. bimnmwnatum Zonc Ammonite Imality 15, exposure 6 8 - 0 i d w ,  Iypelocycliun Zone, x 

0.32 
Figs. 3,4. Atariaceras (Ataxiocems) Jypselocyclutn hypselocyclum {Fontan- 

nes) Fig. 3. Otthosphinctes (Pseudortl~ospI~incte~) sp. 
Ammonite locality 17, exposure 12-Wierzbica, divixum Zone 

Fia, 5. Rascnia (Eurasenia) cf. vernacula Schneid 

Arnrnonitclocality 12, exposure 66-Sacbalin-Str6ta, bimummhrm or 
planula Zone, x 0.32 

- 
Ammonite locn1ity 13, cxposure ~arylin-hiad k6w. plona~n or p l n p  Fig. 4. Crusm'icems (Scbneid) 

noto Zone Ammonite locality 17, exposure 12-Wierzbica, divisu~nZone. x 0.63 

Fig. 6. Garn ieri.rp1tinct.e~ scmigarnbri (Geyer) Fig. 5. Perispllitlcfes (D~clio~orriocems) bifurcutuides Enay 
Ammonite locality 17, exposure 12-Wierzbicn, divisum Zone Ammonite IocnIity 10a, exposure Lipniki, b.ifurcotutZone, x 0.63 

Ag. 7 .  Tummcllicerm (brrebliticerm) exfernnuda~unl morn) All photos taken by S. Kolanowski 

Ammonite locality 7. cxpwum 60-Stoki, trifwrcatus Zone 
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Jacek GUTOWSKI - Oxfordian and Kirnmeridginn of the northemtern margin orthe Holy Cross Mountains, Central Polnnd 




