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Dziadzio et al. (2004) made a revision of the uppermost
Jurassic and Lower Cretaceous stratigraphy in boreholes
drilled along the south-western boundary of the Ptock and
Lublin Trough and in the Carpathian Foreland, using the se-
quence stratigraphic method. These authors suggest a dif-
ferent model of the geological structure of the region from
that previously assumed for the north-eastern slope of the
Gielniow — Holy Cross Mts. area bounded by deep fault
zones of Nowe Miasto — Itza (SW-NE) and Nowe Miasto —
Gréjec (NW-SE) (Hakenberg & Swidrowska, 1977; Zeli-
chowski, 1972, 1979; Fig. 1).

According to the previous views on the geological
structure of the margins of the Holy Cross Mts and the ad-
joining Lublin region (between Magnuszew and Radom),
an elevation in topography, showing uplifting trends from
Berriasian (late Volgian) through early Valanginian times,
existed in this area at the Jurassic/Cretaceous transition
(Marek, 1968, 1983a, b, c; Niemczycka, 1976a, b). The Ra-
dom — Magnuszew area was subjected to strong erosion
during the Berriasian and early Valanginian, which resulted
in the removal of part of Kimmeridgian, Tithonian, Berria-
sian and Lower Valanginian deposits (Niemczycka &
Brochwicz-Lewinski, 1988; Gutowski, 1998; Kutek, 1994).
The late Valanginian sea transgressed northeastwards onto
a flat Upper Jurassic surface, reaching the line Wilga —
Izdebno — Ciepielow (Fig. 1). The Hauterivian sea contin-
ued the transgressive trend. Subsequently, the Radom area
became uplifted and the Middle Albian sea transgressed
onto the Lower Hauterivian, Valanginian and even Kimme-
ridgian basement (Cieslinski & Pozaryski, 1970). Such a
history of the evolution of the Radom — Magnuszew area
during late Jurassic and early Cretaceous times is inferred
from both analyses of drillcores and a correlation of well
logs from several tens of deep boreholes and a number of
shallow ones drilled in the NE margin of the Holy Cross
Mts (Malinowska, 1970; Krassowska (ed.), 1973, 1977,
Niemczycka (ed.), 1974, 1975; Witkowski, 1966; Dabro-
wska, 1957).

According to Dziadzio et al. (2004), borehole sections
from the north of the Lublin region indicate stratigraphic
continuity, spanning the Upper Jurassic and Lower Creta-

ceous interval, and thus the lack of stronger diastrophism re-
sulting in denudation processes affecting uppermost Kim-
meridgian through Lower Valanginian rocks. The spectacu-
lar example of the concept is stratigraphy from the Biato-
brzegi IG 1 borehole. Part of the section, previously consid-
ered the Lower Kimmeridgian, was assigned by these
authors to the Tithonian, Berriasian, Valanginian and Hau-
terivian, whereas Upper Valanginian and Hauterivian de-
posits were identified as Barremian and Aptian—Albian
(Fig. 2).

In the Radom — Magnuszew area, Upper Jurassic de-
posits are represented by marls and limestones, commonly
oolithic and organodetrital with conglutinates of shells and
coquinas composed of molluscs and gastropods with subor-
dinate crinoids and echinoids. Conglutinates of Exogyra,
Lopha and Cucullea oyster shells are especially important
as stratigraphic indicators. According to Pugaczewska
(1971), Exogyra virgula (Detr.) is known from the Kimme-
ridgian and Tithonian; however, it is most frequent in Kim-
meridgian deposits of both Poland and Europe (Karczewski,
1965; Karczewski in: Krassowska (ed.), 1977). In the more
complete Upper Jurassic sections from the margins of the
Holy Cross Mts, similar deposits are documented by Kim-
meridgian guide ammonites (Kutek, 1968, 1969; Malino-
wska, 1970; Malinowska (ed.), 1988). Apart from macro-
faunal evidence, Kimmeridgian age of the deposits has also
been proved by microfaunal data; drillcore samples from the
Biatobrzegi IG 1 borehole (depth interval 1061.3— 1062.7
m) contain foraminifers and ostracods of early Kimme-
ridgian age (Bielecka, in: Krassowska (ed.), 1977).

The overlying Upper Valanginian deposits from the
depth of 958.0-933.0 m (25-m-thick cored interval; Fig. 2)
are represented by claystones and marly mudstones with oc-
casional sandstone interbeds. The rocks contain abundant
mollusc shells and fragments of ammonites found at the
depths of 952.1 m, 952.5 m and 952.0 m (Marek, in: Kras-
sowska (ed.), 1977; Marek, 1983c). These are guide am-
monites of the genus Dichotomites (Fig. 3A—Q). It is worth
noting that Upper Valanginian ammonites of Saynoceras
verrucosum d’Orbigny and Prodichotomites complanatus
(Koenen) were also found at Krzyzanowice near Itza (Wit-
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kowski, 1966). Foraminifers and octracods from Biato-
brzegi IG 1, analysed by Sztejn (Krassowska (ed.), 1977),
and represented by specimens such as Epistomina cretosa
Ten Dam, Epistomina caracolla caracolla (Roemer), Len-
ticulina nodosa (Reuss), Conorboides hofkeri (Bart &
Brand), Vaginulina medicarinata Ten Dam, Protocythere
hechti Triebel and Mandocythere frankei Triebel, also indi-
cate early Valanginian age. The latter species is very charac-
teristic of Upper Valanginian deposits.

A similar microfaunal assemblage is also cited by Smo-
len (Dziadzio et al., 2004; fig. 13) from the Biatobrzegi IG 1
borehole. However, it is accompanied by Gavelinella barre-
miana Bettenstedt indicating, according to that author, that
the deposits are of Barremian—Aptian age.

The overlying series from the depth of 933.0-921.0 m
(12 m thick), originally included in the Lower Hauterivian,

Location of boreholes and geology of the Magnuszew — Radom region

is represented by claystones and mudstones with an inter-
vening sandstone bed (Fig. 2). Infrequent and poorly pre-
served bivalves were found in the upper portion of this
cored interval. However, the most important are ammonite
specimens from the depths of 924.8 m, 925.5 m and 925.9
m, which most likely represent the genus Endemoceras
(Fig. 3H-L; Marek, in: Krassowska (ed.), 1977). From that
interval, Smolen (Dziadzio et al., 2004) cited the foramini-
fers of Gyroidinoides aff. infracretaceus, Hedbergella in-
fracretacea and Gavelinella barremiana, typical in cited
author’s opinion, of the Barremian and Aptian. Also nanno-
plankton zones (Zones 10-13) prove, according to Gaz-
dzicka (Dziadzio et al., 2004), Barremian—Aptian age of
these rocks.

Putting aside the problem of stratigraphical dating of
the Gtowaczow Formation (lacking of ammonites; Niem-
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czycka, 1976a, b; 1978), which is considered Kimmeridgian
in the Biatobrzegi IG 1 borehole, the most controversial is-
sue is the suggested stratigraphic position of the overlying
Biatobrzegi and Wloctawek formations containing frag-
ments of ammonites (Marek & Raczynska, 1979; Marek,
1983a, 1988; Leszczynski, 1997; Marek & Pajchlowa (ed.),
1997). A considerable objection should be raised as to in-
cluding of deposits containing fragments of Dichotomites
ammonites to the Barremian—Aptian, on the basis of micro-
faunal and nannoplankton determinations. So, there is an
obvious discrepancy between the results of microfaunal and
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Lower Cretaceous in the Biatobrzegi IG 1 borehole: lithology and stratigraphy

microplanktonic studies and the ammonite-based stratigra-
phy whose importance seems to be irrefutable (Fig. 3A-G).
Also controversial is the concept that the overlying se-
quence with poorly preserved fragments of ammonites, rep-
resenting most likely the genus Endemoceras indicative of
early Hauterivian age, belongs to the Aptian and Albian.
Not only microfaunal and nannoplankton determinations
were the basis for such a conclusion; furthermore, the am-
monite found at the depth of 925.9 m (Fig. 31-L) and re-
ported as Endemoceras (ex gr. noricum-enode) was now
re-identified to be Lower Aptian Deshayesites sp. (Dziadzio
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Lower Cretaceous ammonites from the Biatobrzegi IG 1 borehole. A — Dichotomites sp., PGl Museum 1652.11.291 (195),

Biatobrzegi IG 1 (952.1 m), Upper Valanginian; B — Dichotomites sp. (ex gr. bidichotomus-crassus Kemper 1978), PGI Museum
1652.11.276 (180), Biatobrzegi IG 1 (952.5 m), Upper Valanginian; C — Dichotomites sp. (ex gr. bidichotomus-crassus Kemper 1978), PGI
Museum 1652.11.277 (181), Biatobrzegi IG 1 (952.5 m), Upper Valanginian; D — Dichotomites sp. (cf. bidichotomus Leymerie 1814), PGI
Museum 1652.11.278 (182), Upper Valanginian; E — Dichotomites sp. (cf. bidichotomus Leymerie 1814), PGI Museum 1652.11.278a
(182a), Bialobrzegi IG 1 (952.9 m), Upper Valanginian; F — Dichotomites sp., PGl Museum 1665.11.77, Biatobrzegi IG 1 (952.5 m), Up-
per Valanginian; G — Dichotomites sp. (ex gr. bidichotomus Leymerie 1814), PGI Museum 1652.11.78, Biatobrzegi IG 1 (952.5 m), Upper
Valanginian; H — Endemoceras sp., PGl Museum 1665.11.306, Biatobrzegi IG 1 (924.8 m), Lower Hauterivian; I — Endemoceras sp., PGI
Museum 1665.11.307, Biatobrzegi IG 1 (924.8 m), Lower Hauterivian; J — Endemoceras sp., PGl Museum 1665.11.308, Biatobrzegi IG 1
(925.5 m), Lower Hauterivian; K — Endemoceras sp., PGl Museum 1665.11.308a, Biatobrzegi IG 1 (925.5 m), Lower Hauterivian; L —
Endemoceras sp. (ex gr. noricum-enode), PGI Museum 1665.11.111, Biatobrzegi IG 1 (925.9 m), Lower Hauterivian

et al., 2004). The state of preservation of the specimen, in
particular of its ventral surface, prevents unambiguous iden-
tification. However, relief of its side, especially sigmoidally
curved ribs (not observed in Deshayesites specimens), sug-
gests that this is a Lower Hauterivian ammonite of the genus
Endemoceras. In addition, the presence of ventral knobs
and thus of a ventral furrow is more probable than the lack
of the features. Hauterivian age of this sequence is also indi-
cated by its position immediately above Upper Valanginian
deposits containing Dichotomites fauna. It is worth noting
that single ammonite specimens of presumed Aptian—Al-
bian age were found in much younger beds of the Gopto

Member (Mrozek, 1975; Marek, 1977, 1983c; Raczynska,
1979; Marek & Raczynska, 1979).

The sequence stratigraphic method, employed by Dzia-
dzio et al. (2004) and based on interpretation of well logs
supported by biostratigraphic data, undoubtedly provides a
more reliable correlation scheme of sequence boundaries,
especially higher-order ones, and thus producing a model of
sedimentary basin evolution over large areas. However, if
the sedimentary basin is locally subjected to stronger tec-
tonic activity and variable subsidence rate, there is an in-
creased risk of correlating sequences of different ages. It
should also be borne in mind that, on the one side, various
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lithologies may generate similar record on well logs but, on
the other side, similar lithologies can repeatedly appear
along the section. The principal problem is the sharp dis-
crepancy between the stratigraphy based on ammonites
typical of the Boreal Province and the results of investiga-
tions of calcareous nannoplankton distinctive of the Te-
thyan stratigraphic schemes. It should be stressed that pe-
lagic and free-swimming ammonites always have an advan-
tage over passive and sea current-transported nannoplank-
ton.

REFERENCES

Cieslinski, S. & Pozarski, W., 1970. Cretaceous. In: The stratigra-
phy of the Mesozoic in the margin of the Gory Swietokrzyskie.
(In Polish, English summary). Prace Instytutu Geologicz-
nego, 56: 185-231.

Dabrowska, Z., 1957. Profile of beds on the boundary of the Juras-
sic and Cretaceous at Krzyzanowice near Itza (Middle Po-
land). (In Polish, English summary). Biuletyn Instytutu Geo-
logicznego, 105: 205-216.

Dziadzio, P. S., Gazdzicka E., Ploch E., Smolen J., 2004. Bio-
stratigraphy and sequence stratigraphy of the Lower Creta-
ceous in Central and SE Poland. 4nnales Societatis Geolo-
gorum Poloniae, 74: 125-196.

Gutowski, J., 1998. Oxfordian and Kimmeridgian of the north-
eastern margin of the Holy Cross Mountains, Central Poland.
Geological Quarterly, 42: 59-72.

Hakenberg, M. & Swidrowska, J., 1997. Propagation of the south-
eastern segment of the Polish Trough connected with bound-
ing fault zones from the Permian to the Late Jurassic. Com-
ptes rendus de [’Académie des Sciences Paris, Serie lia, 324:
793-803.

Karczewski, L., 1965. Fauna and stratigraphy of the Malm in the
vicinity of Radomsko. (In Polish, English summary). Biuletyn
Instytutu Geologicznego, 192: 97-145.

Krassowska, A. (ed.), 1973. Profile glebokich otworéw wiertni-
czych Instytutu Geologicznego. Magnuszew IG 1. (In Polish).
Zeszyt 4, Warszawa.

Krassowska, A. (ed.), 1977. Profile glebokich otworow wiertni-
czych Instytutu Geologicznego. Bialobrzegi IG 1. (In Polish).
Zeszyt 38, Warszawa.

Kutek, J., 1968. The Kimmeridgian and uppermost Oxfordian in
the SW margins of the Holy Cross Mts (Central Poland). Part
I — Stratigraphy. Acta Geologica Polonica, 18: 493-586.

Kutek, J., 1969. The Kimmeridgian and uppermost Oxfordian in
the SW margins of the Holy Cross Mts (Central Poland). Part
I — Paleogeography. Acta Geologica Polonica, 19: 222-321.

Kutek, J., 1994. Jurassic tectonic events in south-eastern cratonic
Poland. Acta Geologica Polonica, 44: 167-221.

Leszcezynski, K., 1997. The Lower Cretaceous depositional archi-
tecture and sedimentary cyclicity in the Mid-Polish Trough.
Geological Quarterly, 41: 509-520.

Malinowska, L., 1970. Upper Jurassic. In: The stratigraphy of the
Mesozoic in the margin of the Géry Swietokrzyskie. (In Pol-
ish, English summary). Prace Instytutu Geologicznego, 56:
135-184.

Malinowska, L. (Ed.), 1988. Geology of Poland. Atlas of guide
and characteristic fossils. Mesozoic, Jurassic. Part 2b. Wy-
dawnictwa Geologiczne, Warszawa, 476 pp.

Marek, S., 1968. Outline of the Lower Cretaceous stratigraphy in
the marginal trough. (In Polish, English summary). Kwar-
talnik Geologiczny, 12: 345-368.

319

Marek, S., 1977. Kreda dolna. In: Marek, S. (ed.), Geological
structure of the eastern part of the Mogilno-£.6dz Trough. (In
Polish, English summary). Prace Instytutu Geologicznego,
80: 83-99.

Marek, S., 1983a. The Neocomian in the Warsaw — Radom area
(In Polish, English summary). Kwartalnik Geologiczny, 27:
287-297.

Marek, S., 1983b. Lithological-stratigraphic characteristics of the
Lower Cretaceous in the zone of the Gréjec Fault. (In Polish,
English summary). Biuletyn Instytutu Geologicznego, 344:
111-117.

Marek, S., 1983c. Lower Cretaceous. In: Marek, S. (ed.), The geo-
logical structure of the Warsaw (Plock) Trough and its base-
ment. (In Polish, English summary). Prace Instytutu Geolo-
gicznego, 103: 161-177.

Marek, S., 1988. Palaeothickness, lithofacies and palaeotectonics
of the epicontinental Lower Cretaceous in Poland. (In Polish,
English summary). Kwartalnik Geologiczny, 32: 157-174.

Marek, S. & Raczynska, A., 1979. Lithostratigraphic subdivision
of epicontinental Lower Cretaceous in Poland and proposals
for its rearrangement. (In Polish, English summary). Kwar-
talnik Geologiczny, 23: 631-637.

Marek, S. & Pajchlowa, M. (Eds.), 1997. The epicontinental Per-
mian and Mesozoic in Poland. (In Polish, English summary).
Prace Panstwowego Instytutu Geologicznego, 153, 452 pp.

Mrozek, K., 1975. Budowa geologiczna struktur wgtebnych w
potudniowej czesci synklinorium todzkiego. (In Polish). Wy-
dawnictwa Geologiczne, Warszawa, 61 pp.

Niemczycka, T. (ed.), 1974. Profile glebokich otworow wiertni-
czych Instytutu Geologicznego. Ciepielow IG 1. Zeszyt 20,
Warszawa.

Niemczycka, T. (ed.), 1975. Profile glebokich otworow wiertni-
czych Instytutu Geologicznego. Zeszyt 26. Bgkowa IG 1.
Warszawa.

Niemczycka, T., 1976a. Upper Jurassic rocks of the eastern Poland
area (between the Vistula and the Bug Rivers. (In Polish, Eng-
lish summary). Prace Instytutu Geologicznego, 77: 1-99.

Niemczycka, T., 1976b. Lithostratigraphy of Upper Jurassic de-
posits in the Lublin — Radom area (SE Poland). (In Polish,
English summary). Acta Geologica Polonica, 26: 569-601.

Niemczycka, T., 1978. The Middle Jurassic and Lower Oxfordian
lithofacies in the Lublin — Radom area. Acta Geologica Polo-
nica., 28: 485-501.

Niemczycka, T. & Brochwicz-Lewinski, W., 1988. Evolution of
the Upper Jurassic sedimentary basin in the Polish Lowlands.
(In Polish, English summary). Kwartalnik Geologiczny, 32:
137-155.

Pugaczewska, H., 1971. Jurassic Ostreidae of Poland. Acta Pala-
eontologica Polonica, 16: 195-311.

Raczynska, A., 1979. The stratigraphy and lithofacies develop-
ment of the younger Lower Cretaceous in the Polish Low-
lands. (In Polish, English summary). Prace Instytutu Geolo-
gicznego, 89: 1-78.

Witkowski, A., 1966. Remarks on the NE Lower Cretaceous mar-
gin of the Swigty Krzyz Mts. (In Polish, English summary).
Przeglad Geologiczny, 12: 517-521.

Zelichowski, A. M., 1972. Evolution of the geological structure of
the area between the Gory Swigtokrzyskie and the River Bug.
(In Polish, English summary). Biuletyn Instytutu Geologicz-
nego, 263: 7-95.

Zelichowski, A. M., 1979. Geological structure of the Marginal
Basin basement at the boundary of its Warsaw and Lublin
sections. (In Polish, English summary). Kwartalnik Geolo-
giczny, 23: 125-139.



