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New U-Pb zir con SHRIMP de ter mi na tions from mag matic silicic rocks ad ja cent to the NE part of the Up per Silesia Coal Ba sin 
(USB) are pro vided and com pared with ear lier data ob tained by K-Ar dat ing. The zir con sam ples stud ied came from the same 
bore holes and depth in ter vals pre vi ously sam pled for K-Ar datings. Re cal cu la tions of the ear lier K-Ar val ues for biotites
yielded isochron  ages in the range of 297–309 Ma. The zir con U-Pb SHRIMP val ues gave more pre cise ages be tween 300.1
±1.2 Ma and 292.6 ±1.3 Ma (1s) con sis tent with U-Pb and Re-Os de ter mi na tions. In two cases, the re cal cu lated re sults of
K-Ar dates were nearly iden ti cal with those ob tained from the SHRIMP iso to pic anal y ses. In this con text, the granitoids and
por phy ries of the USB area, once as signed to the Car bon if er ous-Perm ian based on the older K-Ar stud ies, ac tu ally are of the
same age as other fel sic ig ne ous rocks from the vi cin ity of the Kraków-Lubliniec Fault Zone, with a higher dat ing pre ci sion,
how ever. The new data un der line the im por tance of Late Car bon if er ous- Early Perm ian fel sic magmatism at the SW mar gin
of the Trans-Eu ro pean Su ture Zone in south ern Po land. In the zir con pop u la tions dated, be sides the dom i nant Late Pa leo -
zoic ages, there are some in her ited zir con cores, likely rem nant de tri tal grains from a sed i ment com po nent in the source
rocks, that re veal much older ages which range from ~2051 to 569 Ma.
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INTRODUCTION 

Mag matic rocks from the Up per Silesia Coal Ba sin (USB)
and the ad ja cent ar eas have been for years stud ied by
petrographic, ge netic and geo chron ol ogi cal means. The first
geo chron ol ogi cal anal y ses were made in the 1960s and 1970s,
the re sults be ing ar chived and only partly pub lished (e.g., Lis
and Sylwestrzak, 1976, 1978). Prog ress in K-Ar age de ter mi na -
tions at the Pol ish Geo log i cal In sti tute in the 1980s al lowed new 
dates and some re in ter pre ta tions of ear lier data (Jarmo³owicz -
-Szulc, 1985). Re cent in ter est in the ig ne ous rocks of the USB
brought new re sults ob tained us ing the Ar-Ar, U-Pb and Re-Os
meth ods (¯elaŸniewicz et al., 2008; Mikulski et al., 2008;
Nawrocki et al., 2010; Mikulski and Stein, 2012; Mikulski et al.,
2019 and ref er ences therein). The pres ent con tri bu tion pro -
vides more U-Pb anal y ses of zir cons from mag matic rocks in
the vi cin ity of the Kraków-Lubliniec Fault Zone (KLFZ) and
com pares the re sults with the older ar chived and pub lished

data ob tained by means of the K-Ar vol u met ric method with out
iso to pic con trol. For this, the bore hole cores have been sam -
pled from the ap prox i mately same or as close to as pos si ble
depth in ter vals that were ear lier sam pled for the K-Ar anal y ses.
The pres ent pa per thus acts as a bridge be tween the older and
newer geo chron ol ogi cal meth ods which have been de vel oped
in the Pol ish Geo log i cal In sti tute – Na tional Re search In sti tute.  

GEOLOGICAL SETTING 

The study area is lo cated on the Ma³opolska Block (Fig. 1),
south ern Po land, to the NE of the KLFZ that sep a rates this
block from the Up per Silesia Block, both be ing ex ten sively cov -
ered by Me so zoic-Ce no zoic de pos its and Carpathian nappes
(Bu³a et al., 1997; ̄ aba, 1999). The KLFZ rep re sents part of the 
Trans-Eu ro pean Su ture Zone (TESZ) in which crustal
blocks/ter ranes of Gond wana af fin ity came into con tact with the
East Eu ro pean Craton/Baltica (e.g., Bu³a et al., 1997;
Narkiewicz et al., 2015; ¯elaŸniewicz et al., 2016). In both walls
of the KLFZ, ig ne ous rocks are pres ent. K-rich rhyolites to
dacites in truded in the form of laccoliths, be ing more abun dant
in the Ma³opolska Block than in the Up per Silesian Block
(¯elaŸniewicz et al., 2008). In bore holes lo cated along the SW
mar gin of the Ma³opolska Block, gran ites, por phy ritic dacites
and rhyolites and mi nor mafic rocks were en coun tered at a dis -
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tance of up to 10 km from the KLFZ dur ing ex ten sive sur vey ing
for ore min er ali sa tion (Fig. 1). 

Bore hole cores from four bore holes were se lected 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 bore holes, mag matic rocks oc cur as com plex
bod ies some hun dreds to >1000 metres thick. 

Mag matic rocks in the Up per Silesia Coal Ba sin and in the
area ad ja cent on the NE are known only from deep bore holes.
These are: granitoids, por phy ries, diabases and lam pro phyres
in ferred to be Car bon if er ous/Perm ian in age (Bukowy and
Cebulak, 1964, 1971; Górecka et al., 1971; Lis and
Sylwestrzak, 1976, 1978; Martinec et al., 1994 and ref er ences
therein). Based on the chem i cal and min eral com po si tions of
those rocks, Homola (1960) and Papalová and Tomšik (1970)
dis tin guished fur ther petrographic va ri et ies, namely: grano -
diorite por phyry, quartz-diorite, and diorite por phyry, syenite
por phyry, melaphyre and ol iv ine melaphyre. Nawrocki et al.
(2010) sup ported the in ter pre ta tion of three mag matic events in 
the vi cin ity of the KLFZ, in the bor der area of the Brunovistulia
and Ma³opolska ter ranes. The old est ep i sode oc curred in the
Late Emsian, a youn ger one in the Visean and the youn gest in
the Early Perm ian. 

PREVIOUS AGE DETERMINATIONS 

Pre vi ous age de ter mi na tions of mag matic rocks of the USB
mar gin were by the K-Ar vol u met ric method at the Pol ish Geo -
log i cal In sti tute – Na tional Re search In sti tute. The ear li est re -
sults were re ported by Depciuch (1974). Some data (PZ-10)

were de scribed in de tail by Jarmo³owicz-Szulc (1985) to gether
with an at tempt to in ter pret the wide spread of the val ues ob -
tained. They were in ter preted us ing the isochore method
(Jarmo³owicz-Szulc, 1985) to give the first iso tope age ap prox i -
ma tion in the Pol ish area, quoted later by dif fer ent au thors. On
the Czech side of the USCB, K-Ar ages of 240 and 260 Ma were 
ob tained for dyke rocks in the USCB by Papalová and Tomšik
(1970), though no ex act data sources or de tailed ex pla na tions
were given. These pub lished age de ter mi na tions were fol lowed
by re sults for the Dol ina Bêdkowska, PZ-17 and PZ-32 bore -
holes (Jarmo³owicz-Szulc, ar chive ma te ri als 1989, un pub -
lished). Later, some Ar-Ar data from rocks such as diabases of
the Kraków-Lubliniec Fault Zone were pub lished (Nawrocki et
al., 2008, 2010). Some re sults of SHRIMP U-Pb dat ing of the
granodiorite from the WB-102A bore hole were also then re -
ported (¯elaŸniewicz et al., 2008), and from the Zalas por phyry.
More re cently, the age de ter mi na tion sum ma ries and SHRIMP
U-Pb val ues were pub lished (Mikulski et al., 2019). 

These ear lier re sults came from a va ri ety of bore holes,
rocks and depths from both the Brunovistulian and the
Ma³opolska ter ranes. The age data for the Ma³opolska Block
with sources are shown in Ta ble 1 as ref er ence ma te rial for the
pres ent study. 

MATERIAL AND METHODS

Petro graphi cally, the por phy ries and granitoids (Fig. 2) are
coarse, me dium to fine-grained rocks of ei ther equigranular or
por phy ritic tex tures (see: WB-115 in Fig. 2B, or PZ-10 in Fig.
3A–F). Oc ca sion ally they are al tered (Fig. 2A) and show di rec -
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Fig. 1. Ge ol ogy and bore holes sam pled; 
part of a geo log i cal map of the area (Bu³a et al., 2002) with sam pling points shown

 BT – Brunovistulian Terrane; MT – Ma³opolska Terrane; H-K – Ham burg-Kraków Tec tonic Zone; 
TESZ – Trans-Eu ro pean Su ture Zone (Teisseyre-Tornquist Zone)
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Fig. 2. Rocks from bore holes on the NE mar gin of the Up per Silesian Coal Ba sin 

Mac ro scopic im ages of dated rock sam ples: A – quartz por phyry cut by quartz veinlets; 
anal y ses were con ducted on the non-al tered parts; sam ple Z-13 (depth 231–231.3 m);

B – granodiorite (WB-115, depth 570–580 m) 

T a  b l e  1

Sum mary of pre vi ously ob tained ages

Bore hole/ sam ple num ber Depth [m] Rock/min eral dated Method Age
[Ma] 

Er ror
[Ma] Ref er ences 

Myszków- Mrzyg³ód re gion

PZ-10 
610–1173 granitoids K-Ar 312 17 Jarmo³owicz-Szulc (1985); isochore

Myszków- Mrzyg³ód re gion 459–955 por phy ries K-Ar 301 29 Jarmo³owicz-Szulc (1985); isochore

Myszków Mo-Cu-W de posit di ver si fied mo lyb de nite Re-Os
303

294.7

2.2

2.3.
Stein et al. (2005)

Zalas re gion quarry rhyodacites U-Pb zir con 295.1 2.6 Nawrocki et al. (2007)

WB-102A 1091.5 granodiorite U-Pb zir con 300.3 3.2 ¯elaŸniewicz et al. (2008)

Up per Silesia Ba sin di ver si fied rhyolites to dacites U-Pb zir con 295.0 3.0 Nawrocki et al. (2008) from
¯elaŸniewicz et al. (2008) 

PZ-10

PZ-10-287 
284 dacites/am phi bole Ar-Ar 298.7

0.9 
1s Nawrocki et al. (2008)

PZ-10 

PZ-10-287 
287 dacites/am phi bole Ar-Ar 292.6 1.3 Nawrocki et al. (2008)

PZ-10 

PZ-10-287 
289 dacites/am phi bole Ar-Ar 295.1

1.5 
1s

Nawrocki et al. (2008)

DB5

DB5/4
1239 granodiorites U-Pb

SHRIMP 294.8 2.6 Mikulski et al. (2019)

PZ-10 /PZ10/36 1163 granodiorites U-Pb
SHRIMP 295.9 3.0 Mikulski et al. (2019)




















