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New U-Pb zircon SHRIMP determinations from magmatic silicic rocks adjacent to the NE part of the Upper Silesia Coal Basin
(USB) are provided and compared with earlier data obtained by K-Ar dating. The zircon samples studied came from the same
boreholes and depth intervals previously sampled for K-Ar datings. Recalculations of the earlier K-Ar values for biotites
yielded isochron ages in the range of 297-309 Ma. The zircon U-Pb SHRIMP values gave more precise ages between 300.1
+1.2 Ma and 292.6 +1.3 Ma (10) consistent with U-Pb and Re-Os determinations. In two cases, the recalculated results of
K-Ar dates were nearly identical with those obtained from the SHRIMP isotopic analyses. In this context, the granitoids and
porphyries of the USB area, once assigned to the Carboniferous-Permian based on the older K-Ar studies, actually are of the
same age as other felsic igneous rocks from the vicinity of the Krakéw-Lubliniec Fault Zone, with a higher dating precision,
however. The new data underline the importance of Late Carboniferous- Early Permian felsic magmatism at the SW margin
of the Trans-European Suture Zone in southern Poland. In the zircon populations dated, besides the dominant Late Paleo-
zoic ages, there are some inherited zircon cores, likely remnant detrital grains from a sediment component in the source
rocks, that reveal much older ages which range from ~2051 to 569 Ma.
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INTRODUCTION data obtained by means of the K-Ar volumetric method without
isotopic control. For this, the borehole cores have been sam-

pled from the approximately same or as close to as possible

Magmatic rocks from the Upper Silesia Coal Basin (USB)
and the adjacent areas have been for years studied by
petrographic, genetic and geochronological means. The first
geochronological analyses were made in the 1960s and 1970s,
the results being archived and only partly published (e.g., Lis
and Sylwestrzak, 1976, 1978). Progress in K-Ar age determina-
tions at the Polish Geological Institute in the 1980s allowed new
dates and some reinterpretations of earlier data (Jarmofowicz-
-Szulc, 1985). Recent interest in the igneous rocks of the USB
brought new results obtained using the Ar-Ar, U-Pb and Re-Os
methods (Zelazniewicz et al., 2008; Mikulski et al., 2008;
Nawrocki et al., 2010; Mikulski and Stein, 2012; Mikulski et al.,
2019 and references therein). The present contribution pro-
vides more U-Pb analyses of zircons from magmatic rocks in
the vicinity of the Krakéw-Lubliniec Fault Zone (KLFZ) and
compares the results with the older archived and published

* E-mail: katarzyna.jarmolowicz-szulc@pgi.gov.pl

Received: February 19, 2020; accepted: June 1, 2020; first
published online: August 18, 2020

depth intervals that were earlier sampled for the K-Ar analyses.
The present paper thus acts as a bridge between the older and
newer geochronological methods which have been developed
in the Polish Geological Institute — National Research Institute.

GEOLOGICAL SETTING

The study area is located on the Matopolska Block (Fig. 1),
southern Poland, to the NE of the KLFZ that separates this
block from the Upper Silesia Block, both being extensively cov-
ered by Mesozoic-Cenozoic deposits and Carpathian nappes
(Butaetal., 1997; Zaba, 1999). The KLFZ represents part of the
Trans-European Suture Zone (TESZ) in which crustal
blocks/terranes of Gondwana affinity came into contact with the
East European Craton/Baltica (e.g., Buta et al, 1997;
Narkiewicz et al., 2015; Zelazniewicz et al., 2016). In both walls
of the KLFZ, igneous rocks are present. K-rich rhyolites to
dacites intruded in the form of laccoliths, being more abundant
in the Matopolska Block than in the Upper Silesian Block
(Zelazniewicz et al., 2008). In boreholes located along the SW
margin of the Matopolska Block, granites, porphyritic dacites
and rhyolites and minor mafic rocks were encountered at a dis-
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tance of up to 10 km from the KLFZ during extensive surveying
for ore mineralisation (Fig. 1).

Borehole cores from four boreholes were selected for this
study: PZ-10, PZ-13, Z-13 and WB-115. Their lithological logs
can be found in Nawrocki et al. (2010) and Mikulski et al.
(2019). In these boreholes, magmatic rocks occur as complex
bodies some hundreds to >1000 metres thick.

Magmatic rocks in the Upper Silesia Coal Basin and in the
area adjacent on the NE are known only from deep boreholes.
These are: granitoids, porphyries, diabases and lamprophyres
inferred to be Carboniferous/Permian in age (Bukowy and
Cebulak, 1964, 1971; Goérecka et al., 1971; Lis and
Sylwestrzak, 1976, 1978; Martinec et al., 1994 and references
therein). Based on the chemical and mineral compositions of
those rocks, Homola (1960) and Papalova and TomSik (1970)
distinguished further petrographic varieties, namely: grano-
diorite porphyry, quartz-diorite, and diorite porphyry, syenite
porphyry, melaphyre and olivine melaphyre. Nawrocki et al.
(2010) supported the interpretation of three magmatic events in
the vicinity of the KLFZ, in the border area of the Brunovistulia
and Matopolska terranes. The oldest episode occurred in the
Late Emsian, a younger one in the Visean and the youngest in
the Early Permian.

PREVIOUS AGE DETERMINATIONS

Previous age determinations of magmatic rocks of the USB
margin were by the K-Ar volumetric method at the Polish Geo-
logical Institute — National Research Institute. The earliest re-
sults were reported by Depciuch (1974). Some data (PZ-10)

were described in detail by Jarmotowicz-Szulc (1985) together
with an attempt to interpret the wide spread of the values ob-
tained. They were interpreted using the isochore method
(Jarmotowicz-Szulc, 1985) to give the first isotope age approxi-
mation in the Polish area, quoted later by different authors. On
the Czech side of the USCB, K-Ar ages of 240 and 260 Ma were
obtained for dyke rocks in the USCB by Papalova and Tomsik
(1970), though no exact data sources or detailed explanations
were given. These published age determinations were followed
by results for the Dolina Bedkowska, PZ-17 and PZ-32 bore-
holes (Jarmofowicz-Szulc, archive materials 1989, unpub-
lished). Later, some Ar-Ar data from rocks such as diabases of
the Krakow-Lubliniec Fault Zone were published (Nawrocki et
al., 2008, 2010). Some results of SHRIMP U-Pb dating of the
granodiorite from the WB-102A borehole were also then re-
ported (Zelazniewicz et al., 2008), and from the Zalas porphyry.
More recently, the age determination summaries and SHRIMP
U-Pb values were published (Mikulski et al., 2019).

These earlier results came from a variety of boreholes,
rocks and depths from both the Brunovistulian and the
Matopolska terranes. The age data for the Matopolska Block
with sources are shown in Table 1 as reference material for the
present study.

MATERIAL AND METHODS

Petrographically, the porphyries and granitoids (Fig. 2) are
coarse, medium to fine-grained rocks of either equigranular or
porphyritic textures (see: WB-115 in Fig. 2B, or PZ-10 in Fig.
3A—F). Occasionally they are altered (Fig. 2A) and show direc-
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Summary of previously obtained ages

Table 1

Borehole/ sample number | Depth [m] | Rock/mineral dated Method ['I?/Igae] I[El\l;lrg]r References
'\P/'%’_ngow' Mrzygiod region | 5161173 granitoids K-Ar 312 17 Jarmolowicz-Szulc (1985); isochore
Myszkéw- Mrzygtod region 459-955 porphyries K-Ar 301 29 Jarmotowicz-Szulc (1985); isochore
Myszkéw Mo-Cu-W deposit | diversified molybdenite Re-Os 2:;337 22§ Stein et al. (2005)
Zalas region quarry rhyodacites U-Pb zircon | 295.1 2.6 Nawrocki et al. (2007)
WB-102A 1091.5 granodiorite U-Pb zircon | 300.3 3.2 Zelazniewicz et al. (2008)
Upper Silesia Basin diversified | rhyolites to dacites | U-Pb zircon | 295.0 3.0 ’\zjae‘(érzon?éﬁtcflét%?o(%}fég?
Pz-10 . . 0.9 )
P7-10-287 284 dacites/amphibole Ar-Ar 298.7 1o Nawrocki et al. (2008)
PZ-10 287 dacites/amphibol Ar-Ar 292.6 1.3 Nawrocki et al. (2008)
PZ-10-287 acites/amphibole . . .
PZ-10 , - 1.5 i
PZ-10-287 289 dacites/amphibole Ar-Ar 2951 1o Nawrocki et al. (2008)
DBS 1239 diorit UPb | 2048 | 26 Mikulski et al. (2019
DB5/4 granodiorites SHRIMP . . ikulski et al. ( )
PZ-10 /PZ10/36 1163 granodiorites stRbe | 2959 | 3.0 Mikulski et al. (2019)
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Fig. 2. Rocks from boreholes on the NE margin of the Upper Silesian Coal Basin

Macroscopic images of dated rock samples: A — quartz porphyry cut by quartz veinlets;
analyses were conducted on the non-altered parts; sample Z-13 (depth 231-231.3 m);
B — granodiorite (WB-115, depth 570-580 m)































