
Geo log i cal Quar terly, 2017, 61 (2): 502–520
 DOI: http://dx.doi.org/10.7306/gq.XXXX
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The Pa leo zoic Plat form com prises the south west ern half of the Pol ish ter ri tory, sep a rated from the Pre cam brian East Eu ro -
pean Plat form (EEP) by a NW–SE trending subvertical lithospheric-scale dis con ti nu ity – the Teisseyre-Tornquist Zone. In
the pres ent study, the Pa leo zoic Plat form base ment is sub di vided based on geo log i cal and geo phys i cal ev i dence ac quired
dur ing the last de cades, in clud ing deep seis mic re frac tion and re flec tion re sults, as well as grav ity, mag netic and
magnetotelluric data. The units ad ja cent to the EEP, the Mid-Pol ish Do main (com pris ing the £ysogóry Block) and the Pom er -
a nian Block, are char ac ter ized by a thinned three-layer EEP-type crys tal line crust (age 1.7–3.7 Gy). Their old est plat form
cover is prob a bly com posed of thick Ediacaran syn-rift sed i men tary and vol ca nic rocks. Their west ern ex ten sion in the con -
tig u ous Ger man and Bal tic area can be traced as far as the East Elbian Mas sif and Thor Su ture based mainly on mag netic
anom aly pat terns. The Up per Silesian and Ma³opolska blocks lo cated in SE Po land are char ac ter ized by Cadomian
(660–600 My) base ment over lain by the thick de formed Ediacaran foredeep de pos its. Whereas the units with the EEP-type
base ment are in ter preted as prox i mal ter ranes dis placed along the EEP mar gin dur ing the late Early Pa leo zoic, the blocks
with a Cadomian base ment are con ceived as ex otic ter ranes of a pos si ble Gondwanan prov e nance. All these ter ranes were
accreted ul ti mately dur ing the fi nal, lat est Si lu rian stages of the Cal edo nian de for ma tion al though the ex act sce nario of the
amal gam ation re mains hy po thet i cal. The Sudetic Do main in SW Po land is a col lage of dif fer ent crustal units jux ta posed ul ti -
mately in the Penn syl va nian (ca. 310 Ma) dur ing the fi nal ep i sodes of the Variscan Orog eny. Their north ern bound ary cor re -
sponds to the Rheic Su ture trace able in mag netic and grav ity anom a lies pat tern along the north ern mar gin of the
Wolsztyn–Leszno High, and con tin u ing west wards along the Mid-Ger man Crys tal line High. The ar cu ate trace of the su ture in 
the NE is dextrally dis placed along the Odra Fault, and con tin ues south wards where it is mapped as the Moravian–Silesian
Su ture.

Key words: po ten tial fields, seismics, base ment units, Pa leo zoic Plat form, Po land, Caledonides.

INTRODUCTION

The NW–SE trending tec tonic lin ea ment, the Teisseyre-
 Tornquist Zone (TTZ) sub di vides the ter ri tory of Po land into
ma jor geo log i cal prov inces: the East Eu ro pean Plat form (EEP)
in the NE and the Pa leo zoic Plat form in the SW (Fig. 1). The
TTZ cor re sponds to a ma jor lithospheric bound ary sep a rat ing
the cold cratonic, 200 km thick litho sphere of the EEP from the
much thin ner (90–120 km) and hot ter litho sphere of the Pa leo -
zoic Plat form (Wilde-Piórko et al., 2010).

The Pre cam brian crys tal line base ment of the EEP, al -
though not ex posed at the sur face, is nev er the less rel a tively
well-stud ied ow ing to nu mer ous bore holes and de tailed po ten -
tial-field map ping (Kubicki and Ryka, 1982; Krzemiñska et al., in 
press). In con trast, most of the deep base ment south-west of
the TTZ, be long ing mainly to the ex ten sive Pa leo zoic Plat form
of Cen tral and West ern Eu rope (Ziegler, 1990; Guterch et al.,

2010), re mains poorly known. The struc ture and his tory of this
area has been cen tral to a long-last ing con tro versy on the na -
ture and sce nario of the Early Pa leo zoic and Variscan crustal
ac cre tion in Cen tral Eu rope (Dadlez et al., 1994, 2005; Pha -
raoh, 1999; Winchester et al., 2002; Pha raoh et al., 2006).

In the last two de cades the deep struc ture of Po land has
been stud ied dur ing suc ces sive deep wide-an gle re flec tion/re -
frac tion (WARR) seis mic pro jects (sum ma rized by Guterch and
Grad, 2006; Guterch et al., 2010; Narkiewicz et al., 2011) and
by means of po ten tial field map ping and mod el ing (Grabowska
and Bojdys, 2001; Królikowski, 2006; Petecki, 2008). Of par tic -
u lar im por tance are the new re sults of mag netic in ves ti ga tions
that con trib uted to de tailed map ping of re gional base ment units
dif fer ing in mag ni tude and pat tern of mag netic anom a lies
(Petecki, 2008). Key new data with far-reach ing con se quences
for the ge ol ogy of the Pa leo zoic Plat form were re cently sup plied 
by the deep re flec tion seis mic pro file POLCRUST-01 cross ing
the TTZ in SE Po land (Malinowski et al., 2013, 2015;
Narkiewicz et al., 2015). Re cently pub lished re sults of the re -
gional re flec tion seis mic PolandSPAN Pro ject also pro vide a
new source of data on the deeper struc ture of the SW mar gin of
the EEP (Mazur et al., 2015, 2016b).

All these re sults jus tify a new at tempt to re view and dis cuss
cur rent knowl edge of the deep base ment struc ture of Po land.
The pres ent pa per is aimed at pro vid ing an up dated, con cise
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sum mary of the sub ject. The study is fo cused on de fin ing the
main base ment units of the Pa leo zoic Plat form and their brief
char ac ter iza tion, with out go ing into de tails of their in ter nal com -
po si tion and in tri ca cies of their or i gin. In ev i ta bly, how ever, some 
in ter pre ta tive as pects will be in cluded, and cer tain broader re -
gional im pli ca tions are men tioned.

PREVIOUS CONCEPTS

De tailed his tor i cal re view of the long-evolv ing ideas con -
cern ing the struc ture, age and na ture of the base ment in Po land 
is be yond the scope of the pres ent pa per. The reader is re ferred 
to Znosko (1975), Po¿aryski et al. (1992) and Dadlez et al.

Fig. 1A – tectonic sketch showing location of Poland in a broader Central European context; B – location of deep seismic
profiles and selected key boreholes within the tectonic framework of Poland

A – AM – Armori can Mas sif, BS – Bal tic Shield, MBA – Mazury–Belarus Anteclise, STZ – Soregenfrei-Tornquist Zone, TS – Thor Su ture, 
TTZ – Teisseyre-Tornquist Zone; B – in or ange – base ment oc cur ring at the sur face (Sudetes) or in the shal low subsurface
(Fore-Sudetic Block, Bielsko–Andrychów High – BAH, Rzeszotary Horst – RH) ; CF – Cal edo nian Front, CFZ – Cieszanów Fault Zone,
HCF – Holy Cross Fault, HCMts – Pa leo zoic core of the Holy Cross Moun tains, IZF – Izbica–Zamoœæ Fault, PKB – Pieniny Klippen Belt,
RG – RÝnne Graben, TF – Tomaszów Fault, VF – Variscan Front 
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(1994) for ear lier sum ma ries of the sub ject. This chap ter briefly
sum ma rizes syn the ses of the base ment struc ture of the Pa leo -
zoic Plat form in Po land pub lished dur ing the last few de cades in 
the con text of com pet ing tec tonic ideas (Fig. 2).

In the 1990s two op pos ing con cepts pre vailed among lead -
ing re gional ge ol o gists in Po land. Po¿aryski and his col lab o ra -
tors en vis aged the TTZ as a con ti nen tal-scale sinistral
strike-slip fault zone form ing the NE bound ary of a Cal edo nian
(Early Pa leo zoic) orogen com posed of ex otic ter ranes

(Po¿aryski, 1990; Po¿aryski et al., 1992; Fig. 2A). The base -
ment was in ter preted as weakly meta mor phosed Cadomian in
the case of the Up per Silesian Terrane, partly anchimetamor -
phosed early Cal edo nian–Grampian (560–480 Ma) for the
Ma³opolska Mas sif Terrane and un spec i fied “folded com plexes
of Cal edo nian Belt ter ranes” (pre-dat ing Late Cam brian) for the
£ysogóry Terrane. The base ment con sol i da tion of the Pom er a -
nian Terrane was dated as Late Or do vi cian (Taconian), though
with no ev i dence of meta mor phism (Po¿aryski et al., 1992).

Fig. 2. Previous concepts of the basement structure in Poland according to various authors

A – Po¿aryski et al. (1992); B – Dadlez et al. (1994, 2005) and Dadlez (2006); C – Grad et al. (2002) and Guterch and Grad (2006),
col our pat terns: pink – East Eu ro pean cratonic crust, or ange – Variscan crust, green – Avalonia and/or other ter ranes not af fected by
Variscan de for ma tion, brown – Ma³opolska Mas sif (MM) crust, yel low – Carpathian crust, pink and green strips – high-ve loc ity lower
cratonic crust with thick low-ve loc ity cover, CDF – Cal edo nian De for ma tion Front; D – Mazur and Jarosiñski (2006), ab bre vi a tions:
LEEC – cratonic litho sphere, LPP – Avalonian crust af fected by Variscan de for ma tion, LTES – Avalonian crust un af fected by
Variscan de for ma tion, LTTZ – Baltican crust, LVP – Armori can crust, MPS – Mid-Pol ish Swell bound ary (=Avalonia–Baltica bound -
ary), TTL – Teisseyre-Tornquist Line; other ex pla na tions as in Fig ure 1
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The other ap proach, sum ma rized by Dadlez et al. (1994;
Fig. 2B), in ferred the pres ence of a Cal edo nian fold-and-thrust
belt over rid ing the EEP mar gin. The £ysogóry area was re -
garded as a part of the EEP and thus char ac ter ized by the con -
tin u ous cratonic base ment (Dadlez, 2001). Such base ment was 
im plied also in the case of the Ma³opolska area in ter preted as a
hy po thet i cal prox i mal terrane. The Up per Silesian Terrane was
ten ta tively in ter preted as an ex otic terrane of prob a ble
Avalonian (Gondwanan) af fin ity which would im ply Cadomian
base ment age. In more re cent pa pers, Dadlez et al. (2005) and
Dadlez (2006) in ter preted the area to the NW of £ysogóry as
prox i mal Kuiavian and Pom er a nian ter ranes. The key ar gu ment 
was the pres ence of a high P-wave-ve loc ity (Vp) lower crust of
EEP type, ex tend ing far be yond the TTZ to the SW in the re frac -
tion seis mic pro files LT-7, POLONAISE P2 and P4 (Dadlez,
1997; Guterch and Grad, 2006). The su tures sep a rat ing both
ter ranes as well as the tec tonic bound ary be tween the Pom er a -
nian Terrane and Avalonia were drawn per pen dic u larly to the
TTZ (Dadlez, 2000; Fig. 2B). The ca. 10 km thick crustal layer
with Vp in the range 5.7–5.9 km/s, un der ly ing sup posed De vo -
nian to re cent strata, was at trib uted to highly de formed Lower
Pa leo zoic de pos its (Dadlez, 2006).

Grad et al. (2002; see also Guterch and Grad, 2006) en vis -
aged the 100 to 200 km wide belt along the TTZ to be com -
posed of mixed Avalonian (Gondwanan) and Baltican
(EEP-type) crust (Fig. 2C). Ac cord ing to their con cept, the for -
mer crust is rep re sented by a rel a tively low-ve loc ity up per layer
(Vp <6.0 km/s) ex tend ing down to depths of ca. 20 km, and
underthrust by an at ten u ated Baltica mar gin cor re spond ing to
high-ve loc ity lower crust. In SW Po land this type of crust is
bounded along the Dolsk Fault by a char ac ter is tic “Variscan
crust” com posed of a lower layer with Vp ~6.5–6.6 km/s and a
much thicker up per layer with Vp ~6.2 km/s. In south east ern
Po land, Guterch and Grad (2006: fig. 5) por trayed the
“Ma³opolska Mas sif crust” (ap par ently in clud ing the Up per
Silesian area) and the “crust of the Carpathians”, both types dis -
play ing a thick Avalonia-type low-ve loc ity up per crust along
their NE mar gins.

Mazur and Jarosiñski (2006) pre sented a mod i fied ver sion
of the con cept by Grad et al. (2002). Ac cord ing to their in ter pre -
ta tion (Fig. 2D) the Baltican (EEP-type) crust la belled as LTTZ
ex tends southwestwards of the TTZ as far as the pres ent SW
mar gin of the Mid-Pol ish Swell. The lat ter struc ture is a broad
anticlinorium formed in the lat est Cre ta ceous-ear li est
Paleogene due to a struc tural in ver sion of the NW–SE trending
Perm ian–Me so zoic depocentre (Dadlez et al., 1995). The
Avalonian crust ex tends southwestwards prob a bly as far as the
Odra Fault. The north east ern part of Avalonia (LTES; Fig. 2D)
was af fected by collisional pro cesses dur ing the Early Pa leo -
zoic con ver gence with Baltica whereas its south west ern part
(LPP) suf fered Variscan de for ma tion dur ing later col li sion with
Armorica. To wards the SE, the LPP, LTES and LTTZ belts ter -
mi nate ap prox i mately against the Grójec Fault – a dis tinct tec -
tonic dis con ti nu ity af fect ing de vel op ment of the Perm ian-Me so -
zoic struc tural com plex (e.g., Dadlez et al., 1998).

In a re cent pa per Mazur et al. (2015) re turned to the pre vi -
ous idea of the con tin u ous EEP base ment ex tend ing as far as
the Elbe Line in the south-west (Fig. 1A; e.g., Berthelsen, 1998;
Bayer et al., 2002). In con trast to the pre vi ous con cepts, how -
ever, the TTZ was in ter preted as an old Pre cam brian su ture
over lain by a con tin u ous Phanerozoic plat form cover. This is -
sue will be more thor oughly dis cussed be low.

TERMINOLOGICAL REMARKS

In re gional geo log i cal stud ies, the term “base ment” is usu -
ally de fined as the lower part of the crust com posed of in tensely
de formed meta mor phic or plutonic rocks, mostly un con form -
ably over lain by a sed i men tary cover (Allaby and Allaby, 2003;
Neuendorf et al., 2005). Dadlez (2006) in tro duced the no tion of
con sol i dated crust/base ment, com posed of heavily de formed
but not nec es sar ily meta mor phosed sed i men tary and sub or di -
nate ig ne ous rocks. Such base ment is char ac ter is tic of Pa leo -
zoic plat forms, as op posed to the crys tal line crust/base ment
con sist ing of meta mor phic and ig ne ous rocks typ i cal of Pre -
cam brian plat forms. More spe cif i cally, Dadlez (2006) iden ti fied
the con sol i dated crust in the NW and cen tral Po land as a ca.
10–15 km thick up per crustal layer un der ly ing De vo nian–Ce no -
zoic strata and char ac ter ized by a P-wave ve loc ity <6.0 km/s.

It should be noted that “base ment con sol i da tion” ap pears a
rather vague term. It is widely known that young con ti nen tal
crust may be prone to strong de for ma tion, and the de gree of
tectonism and meta mor phism suf fi cient for the “ul ti mate con -
sol i da tion” of the base ment can be de fined only ar bi trarily in
such cases. This is, for ex am ple, the case of the Variscan
(Sudetic) crust, in which the de mar ca tion be tween the base -
ment and its cover ap pears rather am big u ous (see be low, the
sec tion on the Sudetic Do main). The de gree of tec tonic de for -
ma tion is a prob lem atic cri te rion of the base ment vs. cover dis -
tinc tion also be cause of wide spread phe nom ena of
thin-skinned fold ing/thrust ing of strata over ly ing un dis pu ta ble
con ti nen tal-type base ment. For ex am ple, the Outer
Carpathians are thrust in a se ries of su per im posed nappes
above the autochthonous Neo gene plat form cover in SE Po -
land (Oszczypko, 2006). Sim i larly, thin-skinned de for ma tion of
Car bon if er ous flysch over ly ing De vo nian–Car bon if er ous plat -
form strata are in ferred in the Variscan Externides of SW Po -
land (Grad et al., 2002).

In con clu sion, the term “con sol i dated base ment” is here
aban doned as ill-de fined and ar bi trary. Fur ther in the text
“base ment” will be used in a sense of a crys tal line base ment,
i.e. com posed of pre dom i nantly ig ne ous and meta mor phic
rocks of a mesozonal or higher grade. At the same time, the
plat form cover is here un der stood in a broad sense, i.e. com -
pris ing any strata over ly ing the crys tal line base ment. Con se -
quently, the cover, as ap plied here, may in clude also weakly
meta mor phosed (anchimetamorphosed, epizonal) or not meta -
mor phosed strata de tached and thrust upon the ear lier formed
base ment and its sed i men tary cover.

In the fol low ing con sid er ations, the bound aries of par tic u lar
base ment units, cor re spond ing to ma jor crustal dis con ti nu ities,
are de fined us ing avail able geo log i cal and geo phys i cal data
dis cussed be low. The term “block” is ap plied for the units that
ap pear rel a tively ho mo ge neous with re spect to their in ter nal
crustal struc ture, whereas “do main” de notes re gions with a
com plex, not yet fully rec og nized deep struc ture.

In this study the no tion of the TTZ is pre ferred rather than
that of the TTL (Teisseyre-Tornquist Line, e.g., Mazur and
Jarosiñski, 2006; Fig. 2D). It is well-rooted in the lit er a ture and,
more over, it seems to better re flect the na ture of this ca. 15 km
wide lin ear tec tonic zone. The TTZ de fines the NE bound ary of
the hun dreds of kilo metres-wide re gional unit, the Trans-Eu ro -
pean Su ture Zone (Dadlez et al., 2005; Narkiewicz et al., 2015), 
stretch ing along the SW bor der of the EEP. The TESZ, orig i -
nally de fined by Berthelsen (1993), is com monly con ceived as
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the Early Pa leo zoic accretionary belt be tween the TTZ and the
Variscan Orogen (Pha raoh, 1999; Dadlez et al., 2005). The
word “su ture” in its name is some what mis lead ing as the area in 
ques tion ap par ently does not cor re spond to a sin gle su ture. In
fact, pre vi ous in ves ti ga tions doc u mented its very com plex
struc ture com pris ing sub or di nate tec tonic units with faulted
con tacts. The lat ter prob a bly rep re sent (at least in part)
accretionary su tures sep a rat ing base ment units de fined be low.
For the above rea sons the no tion of the TESZ is avoided in fur -
ther con sid er ations.

MATERIALS AND METHODS

Di rect sur face and/or bore hole ob ser va tions of the Pa leo -
zoic Plat form base ment in Po land are pos si ble only in the
south ern part of the coun try, in the Sudetes with their im me di -
ate fore land (Mazur et al., 2006) and in the sub-Carpathian
Bielsko–Andrychów High and Rzeszotary Horst (Bu³a and
¯aba, 2005, 2008; Fig. 1B). In the re main ing area, the base -
ment top lies much deeper than 5 km, and con se quently it can
be in ves ti gated only us ing geo phys i cal tech niques and/or ex -
trap o la tions from the well-stud ied ar eas. In this re gard, the prin -
ci pal ap proach ap plied in many pre vi ous stud ies and fol lowed
by the pres ent au thors re lies on in ter pre ta tion of mod ern
WARR pro ject re sults: from the LT-7 pro file (Guterch et al.,
1994), POLONAISE’97 (Guterch et al., 1999; Janik et al., 2002) 
to CELEBRATION 2000 (Guterch et al., 2003; Janik et al.,
2009; Narkiewicz et al., 2011) and SUDETES (Majdañski et al.,
2006, 2007; Grad et al., 2008). More over the re sults of the ear -
lier LT ex per i ments have been partly re pro cessed and re in ter -
preted (Grad et al., 2005). The key pro files dis cussed be low are 
lo cated in Fig ure 1B.

Part of the WARR pro files was in ter preted by Puziewicz
(2006) by as crib ing cer tain lithological cat e go ries to the lay ers
char ac ter ized by their P-wave ve loc i ties. In par tic u lar, the up per 
crustal layer with Vp = 5.6–5.9 km/s was in ter preted as sed i -
men tary and vol ca nic rocks partly meta mor phosed to
greenschist fa cies. Con se quently, in this study Vp = 6 km/s is
as sumed as the bound ary value de fin ing the crys tal line base -
ment top. Such as sump tion is con sis tent with the ear lier re -
gional seis mic re frac tion stud ies in Po land (see M³ynarski,
2002). It should be stressed that such an ap proach ex cludes
the con sol i dated crust of Dadlez (2006) from the base ment
con cept. This is in con trast to the at ti tude taken by Grad and
Polkowski (2015) in their syn the sis of the “seis mic base ment” in 
Po land. Al though they did not de fine this no tion in terms of Vp
con straints, it is ap par ent from their base ment depth and Vp
dis tri bu tion maps that the con sol i dated crust of Dadlez (2006)
has been in cluded into the seis mic base ment.

Re flec tion seis mic data used in this study are mainly de -
rived from the POLCRUST-01 pro file (Malinowski et al., 2013,
2015; Narkiewicz et al., 2015). This pro file pro vided the first de -
tailed ob ser va tions on the base ment top and in ter nal struc ture
of the lower crust be yond the EEP in Po land. Re cently pub -
lished re sults of the PolandSPAN Pro ject served as an ad di -
tional source of in for ma tion (Mazur et al., 2015, 2016b; see
Fig. 1B for lo ca tion of the pro files).

Po ten tial field ev i dence in cludes grav ity and mag netic data
(Królikowski and Petecki, 1995; Wonik et al., 2001; Banka et al., 
2002; Petecki, 2008). Of par tic u lar im por tance are the mag netic 
anom aly maps ac cu rately re pro duc ing the struc ture and com -
po si tion of the crys tal line base ment un der the sed i men tary
cover (Clark, 1997). The pres ent study was based both on pub -
lished mag netic data as well as on partly un pub lished ma te ri als
col lected by the late S. Wybraniec for the pur poses of the

EUROPROBE Programme (Wybraniec, 1999) and the TESZ
Work ing Group (Banka et al., 2002). The data have been re pro -
cessed in or der to better visu al ise ma jor re gional fea tures of the
base ment struc ture. Lastly, re sults of magnetotelluric in ves ti ga -
tions have been also taken into ac count (Ernst et al., 2002;
Jozwiak, 2012).

BASEMENT UNITS IN SOUTHERN POLAND

The plat form cover of south ern Po land is thin or ab sent in
many places (Fig. 1B). Con se quently, the base ment is partly
ac ces si ble at the sur face or in bore holes, and its struc ture can
be traced by po ten tial field map ping more ac cu rately than in the
north ern part of the Pa leo zoic Plat form. Ow ing to this, ma jor re -
gional base ment units have been gen er ally well-de fined dur ing
pre vi ous in ves ti ga tions (Figs. 3 and 4), par tic u larly in the east -
ern part of the south ern Pol ish area.

SUDETIC DOMAIN

The Sudetic Do main is here dis tin guished as the NE part of
the Bo he mian Mas sif out crop ping in the West and Cen tral
Sudetes and subcropping be low the Perm ian–Ce no zoic cover
in the Fore-Sudetic Block (Mazur et al., 2006). It broadly cor re -
sponds to the “Variscides” as de picted by Grad et al. (2002) and 
Dadlez et al. (2005: fig. 2), or to the yet ear lier con cept of the
Lower Silesian Internides (Po¿aryski et al., 1992).

The in ter nal struc ture of the Sudetic base ment is a com plex
tec tonic col lage of sev eral amal gam ated tectonostratigraphic
units gen er ally as cribed to the Gond wana-de rived Armori can
Terrane As sem blage (Franke, 2000). They in cor po rate heavily
tectonized and vari ably meta mor phosed frag ments of the
Neoproterozoic crust, Early–Mid dle Pa leo zoic oce anic crust
and accretionary prisms, and syn- to post-orogenic Late De vo -
nian to Early Perm ian piggy-back and intramontane bas ins and
granitoid plutons. The ac cre tion was a multi-stage pro cess
span ning the Late De vo nian to Late Car bon if er ous when the
pres ent crustal con fig u ra tion was gen er ally achieved (Mazur et
al., 2006). The lat est Car bon if er ous–Early Perm ian wrench tec -
ton ics (Ziegler, 1990) mod i fied the pat tern by im pos ing right-lat -
eral strike-slip dis place ments mainly along NW–SE trending
faults (Aleksandrowski, 1995).

The pre cise age of the fi nal base ment amal gam ation is dif fi -
cult to de ter mine unambigously as strong compressional de for -
ma tion post-dat ing the main orogenic events con tin ued into the
lat est Car bon if er ous and ear li est Perm ian. It may be as sumed
that the base ment ac cre tion was ac com plished in the late
Moscovian (ca. 310 Ma).

The east ern bound ary of the Sudetic Do main cor re sponds
to the su ture zone be tween the Cen tral Sudetic ter ranes and
the Brunovistulian base ment of the Up per Silesian Block (see
be low). This Moravian–Silesian Su ture is a com plex, few kilo -
metres-wide tec tonic zone in clined to the WNW, cor re spond ing
to the Staré Mìsto Belt and its north ern con tin u a tion in the
Fore-Sudetic Block (Mazur et al., 2006; Kro ner et al., 2008;
Jastrzêbski, 2012). The po ten tial field data ana lysed do not
con firm the north ward ex ten sion of the su ture as far as the TTZ, 
la belled the “Moravian Line” (Winchester et al., 2002) or
“Moravian Su ture” (Pha raoh et al., 2006; see also the dis cus -
sion by Dadlez et al., 2005).

The NE bound ary of the do main has been rather poorly con -
strained by pre vi ous stud ies. It has been con sid ered to cor re -
spond to the Odra Fault (e.g., Mazur et al., 2006; Kro ner et al.,
2008) or to the Dolsk Fault (Grad et al., 2002). The lat ter fault
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lim its from the NE the Wolsztyn–Leszno High form ing the
sub-Perm ian el e va tion of a strongly tectonized and partly meta -
mor phosed Variscan com plex (Grocholski, 1975; Mazur et al.,
2010). Ear lier, the sub-Perm ian trace of the fault was drawn by
Wierzchowska-Kicu³owa (1987) ca. 50 km to the NE of the el e -
va tion, based on bore hole and shal low re frac tion seis mic data.
Af ter wards, its lo ca tion was based on the re sults of the WARR
ex per i ments, in par tic u lar the LT-7 and P4 lines (Dadlez, 2006).
These pro files re vealed a marked subvertical crustal bound ary

sep a rat ing the three-layer “TESZ (Mid-Pol ish) crust” from the
two-layer “Sudetian crust” in the SE (Dadlez et al., 2005;
Guterch and Grad, 2006).

It should be stressed, how ever, that the P-wave ve loc ity
struc ture of the Sudetic crust ap pears very com plex, in most
cases de vi at ing from the sim ple two-layer model (Majdañski et
al., 2007). In par tic u lar it in cludes a high-ve loc ity lower crust
(Vp ³6.8 km/s) ex tend ing to the SW of the Dolsk Fault, reach ing 
as far as the Sudetic Bound ary Fault in the SUDETES S03 pro -
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Fig. 3. Bouguer gravity anomaly map of southern Poland (after Królikowski and Petecki, 1995) 
with location of basement units and main tectonic lines

HCF – Holy Cross Fault, KLFZ – Kraków–Lubliniec Fault Zone, MSS – Moravian–Silesian Suture, OF – Odra Fault,

RS – Rheic Suture, TTZ – Teisseyre-Tornquist Zone, VF – Variscan Front 

Fig. 4. Reduced to the pole magnetic anomaly map of southern Poland with location of basement units and
main tectonic lines

TJA – axis of the Tychy–Jordanów Anomaly; other explanations as in Figure 3

https://gq.pgi.gov.pl/article/view/7397
https://gq.pgi.gov.pl/article/view/7395
https://gq.pgi.gov.pl/article/view/8745


file and even be low the en tire Pol ish Sudetes area in the S01
and S02 pro files (Fig. 5; Majdañski et al., 2006; Grad et al.,
2008). It seems prob a ble that this Vp pat tern re flects the com -
plex crustal struc ture of the Variscan collisional zone and its
later his tory. The orogen was af fected by late- to post-orogenic
ther mal-mag matic events rec og nized as the Late Pa leo zoic
plutonic and vol ca nic ac tiv ity in the area (re viewed by
Timmerman, 2008). For ex am ple, post-Variscan mag matic
underplating and remelting of the lower crust were evoked by
Majdañski et al. (2007) to ex plain the high P-wave ve loc i ties in
the lower crust of the north ern Bo he mian Mas sif.

Given in suf fi cient geo log i cal con straints and equiv o cal seis -
mic re sults, po ten tial field data have been adopted here to trace 
the NE bound ary of the Sudetic Do main. One of the most prom -
i nent fea tures is a belt of pos i tive mag netic anom a lies trending
NW–SE, re lated to the Wolsztyn–Leszno High. The north ern
bor der of this belt cor re sponds to the gra di ent zone de fined by
Petecki (2008) as the S³ubice–Leszno mag netic lin ea ment (SL;
Fig. 5). The west ern ex ten sion of this zone turns to the SW,
pass ing into the Mid-Ger man Crys tal line High (Wonik et al.,
2001; Ga briel et al., 2011). The lat ter struc ture is in ter preted as
the NW mar gin of the Saxothuringian Zone of the Cen tral Eu ro -
pean Variscides (Franke, 2000; Kro ner et al., 2008) cor re -
spond ing to the Rheic Su ture be tween the Saxothuringian and
Rhenohercynian belts.

The pos i tive mag netic anom aly partly over laps in its wes -
tern most part with the oc cur rence of the Early Perm ian vol ca nic 
suc ces sion that reaches a max i mum thick ness of >1 km just to
the east of the Pol ish-Ger man bor der (Jackowicz, 1994;
Pokorski, 1997). Thus, the Rheic Su ture could act here as a
zone of pre-ex ist ing crustal weak ness that con trolled
post-Variscan magmatism, as did the Kraków–Lubliniec Fault
de scribed be low (cf. S³aby et al., 2010). Nev er the less, the
Perm ian vol ca nic rocks have a lim ited dis tri bu tion in the Sudetic 

fore land far ther to the SE, and the axis of their max i mum thick -
ness is oblique to the trend of the mag netic and grav ity anom a -
lies (Pokorski, 1997). This points to a com plex re la tion ship be -
tween the post-Variscan magmatism and the Variscan tec tonic
frame work, and cor rob o rates the con clu sion on older,
pre-Perm ian base ment con trols of the po ten tial field pat terns.

The pos i tive mag netic anom a lies form an ar cu ate south -
east ern clo sure to wards the Odra Fault (Fig. 5). The fault is in -
ter preted as one of NW–SE trending re gional-scale
transcurrent zones that shaped the NE mar gin of the Variscan
Orogen in the Late De vo nian to Car bon if er ous (Aleksan -
drowski, 1995). It be came ac tive as a dextral strike-slip fault
dur ing the lat est Penn syl va nian to Early Perm ian, most prob a -
bly be ing a part of a con ti nen tal-scale wrench sys tem (Ziegler,
1990; McCann et al., 2006). The pat tern of elon gated grav ity
anom a lies sug gests that the Odra Fault dextrally dis places the
course of the Moravian–Silesian Su ture by ca. 40 km rel a tive to
the Rheic Su ture in the NE (Fig. 3). The mag netic anom aly pat -
tern is less clear (Fig. 5); nev er the less, it also shows an ar cu ate
out line ap par ently trun cated and dis placed by the Odra Fault.
The fault ac tiv ity may have been linked kinetically with the late
Variscan dextral strike-slip mo tion doc u mented by ¯aba (1999)
for the Kraków–Lubliniec Fault (see be low).

UPPER SILESIAN BLOCK

The Up per Silesian Block (USB) forms a north ern part of the
tri an gle-shaped Brunovistulicum Terrane neigh bour ing the Bo -
he mian Mas sif from the east (Dudek, 1980; Bu³a and ¯aba,
2005). The base ment of the block is known mainly from sev eral
deep bore holes in the south ern, sub-Carpathian part of the unit,
in the ar eas of the Bielsko–Andrychów High and Rzeszotary
Horst (Fig. 1B). It is com posed pre dom i nantly of Neoprotero zoic
(660–600 Ma) paragneisses (west ern part) and Paleoprotero zoic 
(2.0 Ga) am phi bo lites with an Archean protolith (2.8–2.6 Ga) in
the east (Bu³a and ¯aba, 2005, 2008). The base ment, formed
dur ing the Cadomian Orog eny (Fin ger et al., 2000), is over lain by 
weakly meta mor phosed Ediacaran flysch de pos its which in turn
are onlapped by var i ous rel a tively undeformed Pa leo zoic strata
(Moczyd³owska, 1997; Bu³a and ¯aba, 2005; Bu³a et al., 2015).
These de pos its are known only in the east ern part of the USB,
east of the Variscan Front, where the to tal thick ness of the
Ediacaran to Ce no zoic cover at tains up to 8 km in the cen tral and 
north ern part, de creas ing to 2–3 km in the south and 1 km in the
east. In the west ern part, the USB base ment and its Lower Pa -
leo zoic cover is largely in ac ces si ble be low the thick, strongly de -
formed De vo nian–Car bon if er ous strata of the Moravian–Silesian 
Fold-and-Thrust Belt.

The Moho depth in ter preted in the CEL01 and 02 pro files is
in the range 33–36 km, while the P-wave ve loc ity struc ture
strongly dif fers be tween both pro files (Malinowski et al., 2005;
Œroda et al., 2006). The dif fer ence prob a bly re flects the com -
plex struc ture of the USB in clud ing the Late Pro tero zoic orogen
in the SW and Archean–Paleoproterozoic crys tal line rocks in
the NE. Both sub units are sep a rated by an ar cu ate zone of the
mag netic Tychy–Jordanów Anom aly rep re sent ing a hy po thet i -
cal ophiolite su ture (Fig. 4; Bu³a and ¯aba, 2008).

The south ern bound ary of the USB is hid den be low the
Carpathians and can not be di rectly traced at the base ment
level. It can be as sumed, how ever, that it con forms with the
Peri-Pieniny Fault Zone (Bu³a and ¯aba, 2008) sep a rat ing the
Outer and In ner Carpathians. The NE bound ary with the
Ma³opolska Block cor re sponds to the Kraków–Lubliniec Fault
(Bu³a et al., 1997). The fault is in ter preted as a pre-De vo nian
accretionary su ture re ac ti vated dur ing a Variscan
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Fig. 5. Reduced to the pole magnetic anomaly map of SW
Poland and neighbouring German and Czech areas

In di cated are lo ca tions of dis cussed seis mic re frac tion pro files (black
lines), and the main tec tonic dis con ti nu ities; DF – Dolsk Fault (af ter
Wierzchowska-Kicu³owa, 1987), FSB – Fore-Sudetic Block, MGCH –
Mid-Ger man Crys tal line High, MSS – Moravian–Silesian Su ture, SBF 
– Sudetic Bound ary Fault, SL – S³ubice–Leszno mag netic lin ea ment
(af ter Petecki, 2008); other ex pla na tions as in Fig ure 3
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transtension-transpression, with as so ci ated bi modal late- and
post-orogenic magmatism (Moczyd³owska, 1997; ¯aba, 1999;
Belka et al., 2002; S³aby et al., 2010). In the CEL01 and CEL02
pro files the fault trace is lo cated ap prox i mately in the mid dle of
the 20 km-wide tran si tion be tween the USB crust and the SW
flank of the Ma³opolska Block crust (Narkiewicz et al., 2011).
The north west ern ex ten sion of the Kraków–Lubliniec Fault is
poorly con strained. It may be hy poth e sized that it con nects with
the Odra Fault (Bu³a and ¯aba, 2008).

MA£OPOLSKA BLOCK

The Ma³opolska Block, be ing a re gional equiv a lent of the
Ma³opolska Mas sif Terrane of Po¿aryski (1990) ex tends be -
tween the USB in the south-west, and the £ysogóry Block in the
north and north-east (Figs. 3 and 4). Its base ment is un known,
whereas the Ediacaran to Ce no zoic cover has been ex ten sively 
de scribed in pre vi ous pub li ca tions (see, e.g., the re views by
Dadlez et al., 1994; Bu³a et al., 2008; Narkiewicz et al., 2015).
The NE bound ary – the Holy Cross Su ture – is mapped as the
Holy Cross Fault in the Holy Cross Mts. while its SE ex ten sion –
the Cieszanów Fault Zone – can be traced us ing bore hole and
geo phys i cal data (Bu³a et al., 2008). Re cently its course has
been pre cisely drawn based on the seis mic POLCRUST-01
data and on a re sid ual grav ity anom aly pat tern (Narkiewicz et
al., 2015).

The pet ro log i cal and sedimentological fea tures of the old est 
de pos its rec og nized in the Ma³opolska Block re sem ble those of
the Ediacaran flysch from the USB (Bu³a et al., 2008;
¯elaŸniewicz et al., 2009). Con se quently they may be in ter -
preted as rep re sent ing frag ments of the same Neoproterozoic
fore land ba sin. How ever, the Ma³opolska Block crust dif fers
from that of the USB in a shal lower Moho (30–35 km vs.
33–36 km). The low-ve loc ity (Vp £6.0 km/s) layer com posed of
sed i men tary and low-grade metasedimentary rocks
(Malinowski et al., 2005), is much thicker than in the USB. Nev -
er the less, in the CEL01 pro file the P-wave ve loc ity struc ture of
the crys tal line crust (with Vp ³6.0 km/s) is sim i lar to that of the
USB apart from be ing at ten u ated (Œroda et al., 2006;
Narkiewicz et al., 2011). This ob ser va tion, to gether with a sim i -
lar old est sed i men tary cover, sug gests that the base ment of the 
Ma³opolska Block rep re sents an anal o gous Cadomian crust of
Neoproterozoic age (660–600 Ma).

The min i mum thick ness of the plat form cover es ti mated
from the WARR data is be tween 10 and 15 km (Narkiewicz et
al., 2011). In the Carpathian area the magnetotelluric data doc -
u ment the top of a high-re sis tiv ity base ment cor re spond ing
prob a bly to the crys tal line base ment top at depths of up to
22 km (Stefaniuk and Klityñski, 2007).

£YSOGÓRY BLOCK

The £ysogóry Block oc cu pies a tri an gle-shaped area be -
tween the NNE mar gin of the Ma³opolska Block and the East
Eu ro pean Plat form mar gin in the NE (Figs. 3 and 4). To wards
the SE the unit ta pers and prob a bly dis ap pears near Lviv in
Ukrai nian ter ri tory (Narkiewicz et al., 2015). Its base ment has
not yet been ac cessed ei ther at the sur face or in the deep est
bore holes. The old est de pos its of the plat form cover known so
far are the Mid dle-Up per Cam brian clastic rocks found in the
north ern Holy Cross Mts. and in a few bore holes in SE Po land
(Dadlez et al., 1994; Belka et al., 2002; Modliñski and
Szymañski, 2005). Along the POLCRUST-01 pro file the Early
Pa leo zoic strata are de formed by NE-verg ing low-an gle re verse 
faults and thrusts, most prob a bly of pre-De vo nian (late Cal edo -
nian) age (Narkiewicz et al., 2015).

The re sults of the CELEBRATION 2000 WARR ex per i ment
dem on strated a sim i lar ity of the £ysogóry and EEP crust, par tic u -
larly re gard ing the Moho depth and the pres ence of a high-ve loc -
ity lower crustal layer (Narkiewicz et al., 2011). The dif fer ences
in clude a thin ner £ysogóry crys tal line crust, mostly lack ing the
typ i cal mid dle layer of the EEP (ex cept for the CEL01 pro file),
and with a thick ened up per most low-ve loc ity layer. The lat ter,
char ac ter ized by Vp <6.0 km/s, is in ter preted as com pris ing plat -
form sed i men tary and vol ca nic rocks with a to tal thick ness up to
15 km. The £ysogóry crust ex tends north-west wards along the
TTZ, at least to the Grójec Fault (Narkiewicz et al., 2011).

Re cent data from the POLCRUST-01 line in the SE part of
the £ysogóry Block doc u ment the pres ence of an at ten u ated
EEP-type cratonic crust, the re flec tive top of which is clearly re -
corded at depths in creas ing from ca. 8 km in the NE to 12 km
and pos si bly even 15 km near the Holy Cross Fault (Malinowski
et al., 2013; Narkiewicz et al., 2015). The lower crust is sim i lar
to that of the neigh bour ing EEP in dis play ing a com pa ra ble
thick ness and a char ac ter is tic lam i nar re flec tivity.

The old est mem bers of plat form cover in ferred from the
POLCRUST-01 data are Ediacaran synrift sed i men tary and vol -
ca nic rocks sim i lar to, al though much thicker than, those en coun -
tered in a mar ginal part of the EEP (Narkiewicz et al., 2015). The
to tal thick ness of the plat form Ediacaran to Ce no zoic strata
ranges up to 15 km along the SW mar gin of the block.

BASEMENT UNITS IN NORTHWESTERN
 AND CENTRAL POLAND

POMERANIAN BLOCK

The pres ent con cept of the Pom er a nian Block as a base -
ment unit al ludes to the ear lier ideas of the Pom er a nian Terrane 
(Po¿aryski, 1990; Franke, 1994) and Pom er a nian Unit (Dadlez
et al., 2005; Fig. 2). The base ment it self is un known there, the
deep est bore holes pen e trat ing De vo nian and Car bon if er ous
epicontinental strata be low the Perm ian cover (Matyja, 2006).
Only in a few on shore (Bydgoszcz IG 1) and off shore (L2-1/87
and K5-1/88) bore holes were folded Or do vi cian and Si lu rian
shales and siltstones en coun tered be low the un con form ably
over ly ing De vo nian strata (Fig. 1; Dadlez, 2000, 2006;
Podhalañska and Modliñski, 2006). The Lower Pa leo zoic strata 
prob a bly form a part of a fold-and-thrust com plex the
northeasternmost zone of which is thrust upon the EEP mar gin. 
There, the nar row belt of de formed Lower Pa leo zoic strata
(Koszalin–Chojnice Zone, Fig. 1) has been stud ied in sev eral
deep bore hole sec tions (Modliñski and Podhalañska, 2010).

In the WARR pro files the Pom er a nian Block is char ac ter -
ized by a Moho depth of 37–40 km which is in ter me di ate be -
tween the thick EEP crust and a thin ner (30–35 km) crust to the
south (Fig. 6). The south ern bound ary is ei ther marked by a dis -
tinct step in the Moho or may be more grad ual. The lower
crustal layer (Vp ~7 km/s) is rel a tively thick, at tain ing 10 km.
The mid dle layer (Vp ~6.5–6.7 km/s) is of a vari able thick ness,
be tween 6 and 12 km, or can be miss ing as in the P4 pro file.
The up per crys tal line crust (Vp ~6.1–6.3 km/s) is thick in two
south ern pro files and miss ing in the north (P2 and LT-7). The
low-ve loc ity (Vp <6.0 km/s) layer is up to 20 km thick and in -
cludes 10–15 km of pre sumed sed i men tary and vol ca nic rocks
that are partly meta mor phosed to greenschist fa cies
(Puziewicz, 2006). The up per most crustal layer is com posed of
De vo nian to Ce no zoic epicontinental strata. More over, in the
P2 pro file there is a lensoid “high-ve loc ity pil low” at the base of
the crust, in ter preted by Puziewicz (2006) as gar net- and
pyroxene-rich granu lites, pos si bly with peridotite lenses, in di -
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cat ing mag matic underplating. Other char ac ter is tic fea tures
found in par tic u lar seis mic pro files are a high re flec tivity of the
lower crust (LT-2) and the pres ence of man tle re flec tors at
depths of 50–60 km (Fig. 6).

The ex tent of the above Pom er a nian-type crust, as de fined
by the Vp dis tri bu tion (Fig. 6), is in de pend ently con firmed by po -
ten tial field data. It cor re sponds ap prox i mately to the area of the 
deep-seated long-wave length grav ity anom a lies vis i ble on the
re sid ual map af ter re moval of the grav ity ef fect of the
Zechstein–Ce no zoic cover from the Bouguer grav ity data
(Fig. 7; Grobelny and Królikowski, 1988; Królikowski and
Petecki, 1997, 2002; Petecki, 2002). The anal y sis of these sed -
i ment-stripped anom a lies car ried out by the cited au thors re -
vealed that the “Pom er a nian High” il lus trated in Fig ure 7 has
up per man tle and lower crust sources (see also Alasonati
Tašárová et al., 2016). Its NE bound ary, a dis tinct hor i zon tal

gra di ent zone strik ing NW–SE, cor re sponds to the TTZ,
whereas the SW bound ary co in cides ap prox i mately with the
Pom er a nian crust ex tent as doc u mented by the WARR data.
The su per im posed shorter wave length anom a lies can be re -
lated to higher-den sity bod ies lo cated at depths of 14–17 km
(Petecki, 2008), and thus near the base of the low ve loc ity up -
per-crustal layer men tioned above. The hor i zon tal gra di ents as -
so ci ated with the above anom a lies strike WNW–ESE and are
at trib uted to high-den sity mafic plutonic rocks of gab bro or
norite com po si tion (Królikowski and Petecki, 1997, 2002;
Petecki, 2008). Al ter na tively, it can be spec u lated that they re -
flect the Cal edo nian thrusts in ter preted from bore holes and
seis mic pro files in the neigh bour ing Ger man area (Franke,
1994; Hoffman et al., 2008).

The mag netic field is char ac ter ized by NW–SE-trending
low-am pli tude (30–40 nT) anom a lies (Fig. 8) the ex tent of which
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Fig. 6. P-wave velocity structure (after Guterch and Grad, 2006) of the basement units in NW Poland

The Moho is shown by a solid line with oblique hatching below; the seismic lines illustrated are located in Figure 1B
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broadly cor re sponds to the Pom er a nian grav ity high. This mag -
netic prov ince, named the West ern Pomerania Anom aly by
Królikowski (2006), is bounded to the NE by a steep gra di ent
zone which can be traced al most con tin u ously along the TTZ.
The south ern bound ary of the prov ince cor re sponds to the
well-ex pressed gra di ent zone la belled the Szczecin–Star -
gard–Pi ³a–Inowroc³aw Mag netic Lin ea ment (SSPI – Petecki,
2008) be ing here as sumed as the south ern bound ary of the
Pom er a nian Block. The sub dued anom aly pat tern char ac ter is tic
of this unit may sug gest a con sid er able depth to the top of the
mag netic base ment, cov ered by a thick layer of non-mag netic
rocks. The depth es ti mates, us ing the spec tral method of
Spector and Grant (1970), in di cate an av er age depth to the mag -
netic base ment of ca. 18.5 km (Petecki, 2001) and thus close to
the base of the low-ve loc ity up per crust mod elled from the
WARR data (Fig. 6). Eu ler deconvolution ap plied to two pro files
across the SSPI zone in di cates that it is best rep re sented as a
mag netic con tact at depths of 18–23 km, con sis tent with the
depths to the mag netic base ment com puted us ing the power
spec trum of mag netic data (Petecki, 2008). The cited re sults of
mag netic mod el ling sug gest that the mag netic gra di ent zone rep -
re sents an NE-dip ping con tact in the mid dle and lower crust.

The west ern ex tent of the Pom er a nian Block can be ten ta -
tively traced based on the mag netic anom aly pat terns and us ing 
pre vi ous geo log i cal and geo phys i cal re sults from NE Ger many
and the SW Bal tic Sea (Fig. 8). In that re gion the south ern mar -
gin of the EEP cor re sponds to the Thor Su ture (TS), re garded

as the tec tonic bound ary be tween Avalonia and Baltica. Some
au thors as sume con ti nu ity be tween the TTZ and TS (e.g.,
Winchester et al., 2002) but this re mains hy po thet i cal
(Narkiewicz et al., 2015). The mag netic data sug gest a dis con ti -
nu ity co in cid ing with the south ern ex ten sion of faults fram ing
the RÝnne Graben in the west ern Bal tic Sea area (Fig. 8). The
de tailed course of the TTZ-TS can be, how ever, even more
com pli cated due to syn- and post-Variscan trans verse fault ing
(Krauss, 1994).

The SSPI ap pears to ex tend west wards for ca. 50 km
across the Pol ish-Ger man bor der but its fur ther con ti nu ity is un -
cer tain (Fig. 8). It may con form with the course of the
Stralsund–Anklam fault sys tem – a deep-seated dis con ti nu ity
trending WNW–ESE, mapped us ing deep seis mic and
magnetotelluric data (Hoffmann and Franke, 1997; Hoffmann
et al., 2008). The mag netic anom aly pat tern sug gests that the
Stralsund–Anklam Fault may ter mi nate against the TS in SE
Danmark (Fig. 8).

The P-wave ve loc ity struc ture of the Pom er a nian Block is
con sis tent with Bal tic (EEP) af fin ity of the crust (Dadlez, 1997).
Con se quently, it is here as sumed that the base ment ages are
within a wide range of the Pre cam brian EEP ages, i.e.
1.7–3.7 Ga (Bogdanova et al., 2008). The plat form cover prob -
a bly in cludes, in its lower part, autochthonous Neoprotero -
zoic?–low er most Pa leo zoic Baltica de pos its and su per im posed 
Lower Pa leo zoic strata of the Cal edo nian orogenic prism.

Fig. 7. Stripped gravity map after removal of the gravity effect of the
Zechstein-Cenozoic cover from the Bouguer gravity (after Petecki, 2008: fig. 8)

The map reflects the density heterogeneity of the sub-Zechstein rocks in the area of
the Pomeranian Block; the extent of the Pomeranian crust is also indicated, based on
the WARR data (see the text for further explanations); explanations as in Figure 1B

https://gq.pgi.gov.pl/article/view/7396
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MID-POLISH DOMAIN

In the area be tween the Sudetic Do main and Pom er a nian
Block, not only is the base ment un known but also the pre-De vo -
nian strata have no where been found, even in the deep est
(>5 km) bore holes.

The se ries of WARR lines cross ing the TTZ and its di rect
SW neigh bour hood doc u ment a com plex P-wave ve loc ity
struc ture of the area ex tend ing from the £ysogóry Block in the
SE, be yond the Grójec fault and far ther to the NW (Fig. 1;
Guterch and Grad, 2006; Narkiewicz et al., 2011). In the SE
part, up to the CEL21 line, the Moho depth re tains a sim i lar
depth as in the neigh bour ing EEP crust (43–45 km), while from
LT-5 northwestwards it no where ex ceeds 40 km, shallowing up
to 35–40 km in the LT-5 to S01 pro files, and to 30–35 km be -
tween the P4 to LT-7 lines. Up to the S01 pro file the crust shows 
a three-layer Vp struc ture, with the lower layer 5–10 km thick
and Vp ~6.9–7.1 km/s, the mid dle layer 5–10 km thick
(Vp = 6.4–6.6 km/s) and the up per one 4–10 km thick
(Vp = 6.0–6.3 km/s). The up per most, low-ve loc ity crust
(Vp <6 km/s) in creases in thick ness from ca. 10 km in NE to
20 km in the SW.

In its cen tral and NW part, the crustal struc ture of the
Mid-Pol ish Do main is less uni form in terms of the P-wave ve loc -
ity dis tri bu tion (Fig. 6). All pro files re veal a high-ve loc ity lower
layer (Vp = 6.9 to 7.2 km/s) of vari able thick ness (3–10 km).
Nev er the less, the typ i cal mid dle crust (Vp = 6.5–6.6 km/s) is
pres ent only in the LT-7 line (5–7 km), while in the re main ing
pro files the up per most low-ve loc ity layer (Vp <6 km/s) is un der -
lain by a layer with Vp val ues 6.1–6.4 km/s, in ter me di ate be -
tween the mid dle and up per lay ers or closer to the lat ter.

The mag netic anom aly dis tri bu tion shows a nearly uni form
low be tween the Sudetic Do main in the south-west and the
Pom er a nian Block in the north (e.g., Królikowski, 2006). The
area of the £ysogóry Block and its NW ex ten sion to wards cen -
tral and west ern Po land is con sis tently char ac ter ized by the
pres ence of a high-ve loc ity lower crust and a thick up per most
low-ve loc ity crustal layer. The lat ter layer, com posed of sed i -
men tary rocks and low-grade metasedimentary rocks
(Puziewicz, 2006), may be partly re spon si ble for the gen er ally
low mag netic anom aly val ues. Nev er the less, the pres ence of
mod er ate pos i tive mag netic anom a lies in the Pom er a nian
Block (Fig. 8) in di cates that the thick sed i men tary cover is not a
suf fi cient con di tion for sup press ing the mag netic ef fects of the
deep base ment. More over, the re sults of ther mal stud ies in di -
cate that the Cu rie iso therm, gen er ally as sumed to be the lower
limit of mag ne tized ma te rial, is close to a depth of 30 km in this
area (Majorowicz, 2004). There fore, the lack of mag netic anom -
a lies in the Mid-Pol ish Do main sug gests con sis tently lower
mag ne ti za tion of the base ment rocks in com par i son to the
neigh bour ing Sudetic Do main, Ma³opolska and £ysogóry
blocks in the south and the Pom er a nian Block in the north. The
west ern ex ten sion of the Mid-Pol ish Do main in east ern Ger -
many is also as so ci ated with pre dom i nantly neg a tive mag netic
anom a lies (Ga briel et al., 2011). The mag netic low ex tends as
far as the Rheinberg Fault bound ing the East Elbian Mas sif
from the east (Fig. 8; Hoffmann and Franke, 1997).

Ac cord ing to the pres ent in ter pre ta tion, the Pom er a nian Su -
ture be tween the Pom er a nian Block and the Mid-Pol ish Do main 
strikes WNW–ESE, that is, ap prox i mately par al lel to the Holy
Cross Su ture. Such a trend is in di cated by the grav ity and mag -
netic anom aly pat terns, par tic u larly by the strike of gra di ent

Fig. 8. Reduced to the pole magnetic anomaly map of NW Poland and neighbouring German and Baltic areas showing
selected tectonic structures including faults (red lines)

ASF – Anklam–Stralsund Fault, CF – Cal edo nian Front, LPC – south ern limit of the Pom er a nian crust af ter WARR data, RF –
Rheinberg Fault, RG – RÝnne Graben, SSPI – Szczecin–Stargard–Pi³a–Inowroc³aw Mag netic Lin ea ment (Petecki, 2008), STZ –
Sorgenfrei-Tornquist Zone, TS – Thor Su ture, TTZ – Teisseyre-Tornquist Zone, VF – Variscan Front

https://gq.pgi.gov.pl/article/view/7395
https://gq.pgi.gov.pl/article/view/7396
https://gq.pgi.gov.pl/article/view/7328


zones (Grobelny and Królikowski, 1988; Królikowski and
Petecki, 1997, 2002; Petecki, 2008). More over, there is a re -
mark able sim i lar ity be tween the course of the Pom er a nian Su -
ture and the lin ear deep-seated con duc tive struc ture re vealed
by magnetovariational sound ing (Jozwiak, 2012: fig. 3a). The
lat ter struc ture has been at trib uted by Jozwiak (2012) to the
Variscan De for ma tion Front. The sub-Zechstein tec tonic dis -
con ti nu ities in ter preted by Krzywiec (2006) and Krzywiec et al.
(2006) in NW Po land partly con form with the course of the Pom -
er a nian Su ture in ter preted in this study. This may in di cate that
the su ture per sisted as a zone of a crustal weak ness prone to
suc ces sive Variscan and later de for ma tion.

The avail able geo phys i cal and geo log i cal data do not al low
one to place a clear de mar ca tion line be tween the £ysogóry
Block and the re main ing part of the Mid-Pol ish Do main (Figs. 3
and 4). On the other hand, the WARR ev i dence points to a com -
plex struc ture of the area be tween the Variscan Do main and the 
Pom er a nian Block. It may be ex pected that fu ture work will re -
sult in a more de tailed sub di vi sion of the Mid-Pol ish Do main
and clar i fi ca tion of its re la tion ship to the £ysogóry Block. In this
con text, the deep (Cal edo nian?) con trols on the Perm ian-Me -
so zoic Grójec Fault de vel op ment are still to be dem on strated.

DISCUSSION

The re sults of the pres ent con sid er ations are sum ma rized in 
Fig ure 9 show ing the ex tent of the main base ment units of the
Pa leo zoic Plat form in Po land, and in Ta ble 1 sum ma riz ing their
es sen tial char ac ter is tics. Gen er ally speak ing, these are mostly,
with the ex cep tion of the Mid-Pol ish Do main, the en ti ties pro -
posed pre vi ously by var i ous au thors al though con sid er ably re -
de fined here (cf. Fig. 2). In most cases the con cept of par tic u lar
blocks/do mains has been changed and their bound aries are
mod i fied and more pre cisely con strained. The fol low ing dis cus -
sion will fo cus on se lected gen eral as pects of the new sub di vi -
sion as well as on its im pli ca tions for Pa leo zoic con ti nen tal ac -
cre tion in Po land.

COURSE AND NATURE OF THE TTZ

Pre vi ous ideas on the lo ca tion and re gional sig nif i cance of
the TTZ have been re cently sum ma rized by Narkiewicz et al.
(2015) and the reader is re ferred to this pub li ca tion for an over -
view. The TTZ course in cen tral and NW Po land (Figs. 7–9) is

based mainly on com bined mag netic and WARR data (Figs. 6
and 8; see also Dadlez, 2006: fig. 1b). In SE Po land (Figs. 4 and 
9) the key ev i dence was de rived from the WARR
CELEBRATION 2000 re sults aided by po ten tial field data
(Narkiewicz et al., 2011), sub se quently ver i fied and re fined us -
ing the seis mic POLCRUST-01 re sults and trans formed grav ity
data (Narkiewicz et al., 2015).

Yet, such or sim i lar con cepts of the TTZ have not been uni -
ver sally ac cepted. For ex am ple, Berthelsen (1998) ar gued that
the zone is in fact an intraplate pseudosuture of Car bon if er ous
to Early Paleocene age, within a con tin u ous EEP base ment
(“Baltica crust”) ex tend ing far ther to the SW. In the same vein,
Mazur et al. (2015) while main tain ing pre vi ous ideas of con tin u -
ous crys tal line EEP crust ex tend ing far to the west (see the sec -
tion “Pre vi ous con cepts”), in ter preted the TTZ as an
intracratonic su ture be tween two Pre cam brian blocks of dif fer -
ent crustal thick ness. Con se quently, the con tin u ous Lower Pa -
leo zoic cover was in ter preted to ex tend far ther south-west be -
yond the TTZ, above the grad u ally deep en ing base ment top.
The course of the su ture was thought to be marked by a grav ity
low above a Moho step and as so ci ated wedge-shaped crustal
keel ca. 20 km wide, pro trud ing ca. 10 km into the lithospheric
man tle. Both crustal fea tures were mod elled along the deep
seis mic re flec tion pro files PL1-5300 and PL1-5400 (see Fig. 1
for lo ca tion) mainly based on grav ity data. In their re ply to the
pres ent au thors’ com ment (Narkiewicz and Petecki, 2016)
Mazur et al. (2016a) re af firmed the in ter pre ta tion of the Pre -
cam brian su ture. More over, in a sub se quent study based on
the ad di tional pro file PL1-5600 (Fig. 1) Mazur et al. (2016b) at -
trib uted the TTZ to the Sveconorwegian Orog eny (ca. 1 Ga).

The pres ent au thors, af ter dis cuss ing the con cept put for -
ward by Mazur et al. (2015) ques tioned their idea of the TTZ
as an intracratonic Pre cam brian su ture (Narkiewicz and
Petecki, 2016). The main ob jec tions may be sum ma rized as
fol lows: (1) Mazur et al. (2015) did not doc u ment the phys i cal
ex is tence of a crustal keel and the pres ence of an over ly ing
Lower Pa leo zoic plat form cover, (2) the po ten tial field anom aly 
pat terns mark ing the sup posed keel/su ture are in con sis tent,
thus ap par ently re lated to dif fer ent re gional subsurface units,
(3) no con sid er ation was given to the ear lier WARR re sults
and their in ter pre ta tions (i.a., Guterch and Grad, 2006;
Puziewicz, 2006), (4) there was  an ap par ent con tra dic tion be -
tween the con cept of a grad u ally deep ened base ment top
across the TTZ and the ex is tence of the first-or der hor i zon tal
mag netic gra di ent con nected with this struc ture.

Basement structure of the Paleozoic Platform in Poland 513

Base ment unit Age
[Ga] Old est plat form sed i ments Plat form cover thick ness

[km] Tec tonic in ter pre ta tion

Sudetic Do main 0.31 Late Penn syl va nian 0–3 amal gam ated Armori can ter ranes
(Variscan Orogen)

Up per Silesian Block 0.6–0.66 Ediacaran 1–8 Gondwanan terrane

Ma³opolska Block 0.6–0.66 Ediacaran 10–15 (22*) Gondwanan terrane

Mid-Pol ish Do main 1.7–3.7 Ediacaran? 8–20
prox i mal Baltican terrane (-s)

 £ysogóry Block 1.7–3.7 Ediacaran? 8–15

Pom er a nian Block 1.7–3.7 Ediacaran? up to 20 prox i mal Baltican terrane

* Based on magnetotelluric data for the Carpathian area (Stefaniuk and Klityñski, 2007)

T a  b l e  1

Es sen tial char ac ter is tics of the Pa leo zoic Plat form base ment units in Po land

https://gq.pgi.gov.pl/article/view/7397
https://gq.pgi.gov.pl/article/view/7395
https://gq.pgi.gov.pl/article/view/7269
https://gq.pgi.gov.pl/article/view/7402


In the pres ent au thors’ opin ion, in spite of ad di tional mod el -
ing per formed by Mazur et al. (2016a), most of the ar gu ments
given by Narkiewicz and Petecki (2016) are still valid. In par tic u -
lar the doubts about in ad e quate ev i dence of the crustal keel
and as so ci ated  con tin u ous plat form cover were not dis pelled
by Mazur et al. (2016a). The key ev i dence in this re spect ought
to have been be pro vided by the PL1-5300 pro file, the only seis -
mic line of those in ves ti gated by Mazur et al. (2015, 2016b)
which undisputably crosses the TTZ re gard less of the in ter pre -

ta tional vari ant ac cepted (cf. Fig. 1). Closer in spec tion of the
seis mic in ter pre ta tion of the line (see fig. 5E in Mazur et al.,
2015) re veals that a per fectly smooth, unfaulted base ment top
as well as the con tin u ous Lower Pa leo zoic strati graphic bound -
aries, par tic u larly in the cru cial SW part of the pro file, lack sup -
port in the seis mic re cord. This con clu sion is fur ther cor rob o -
rated by a com par i son of the seis mic in ter pre ta tion of the
PL1-5300 pro file to those of lines PL1-5400 (Mazur et al., 2015:
fig. 6E) and PL1-5600 (Mazur et al., 2016b: fig. 3B). It may be
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Fig. 9. The main basement units in Poland and their tectonic interpretation, 
Fennoscandia-Sarmatia suture after Bogdanova et al. (2015)

Explanations as in Figure 8
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seen that both pro files are char ac ter ized by much better res o lu -
tion al low ing the cited au thors to in ter pret an un even crys tal line
base ment top dis placed by sev eral faults ex tend ing up wards
into the Lower Pa leo zoic cover.

More over, the crustal keel mark ing the al leged Pre cam brian 
su ture is not ev i dent in Mazur et al. (2015, 2016b) data. The
struc tures quoted by Mazur et al. (2016a) from the WARR pro -
files P4 (Grad et al., 2003) and TTZ’92/II (Makris and Wang,
1994, see Fig. 1 for a lo ca tion) are scarcely com pa ra ble to the
crustal keel in ter preted by Mazur et al. (2015, 2016b). They are
much wider (100 km vs. 20 km) and they dis play flat or con vex
top of a lower crust, thus in con trast to the con cave ge om e try
shown in the dis cussed mod els of Mazur et al. (2015, 2016b).

Ob vi ously, the ques tion of a deep struc ture of the TTZ is still
open to dif fer ent hy poth e ses. Fu ture in ves ti ga tions, in clud ing
high-res o lu tion seis mic re flec tion pro fil ing, are hoped to give
more con clu sive re sults in that re spect. As for now, how ever,
given the above res er va tions, the con cept of the TTZ as a Pre -
cam brian intracratonic su ture put for ward by Mazur et al. (2015) 
seems to have in suf fi cient sup port in fac tual data. Thus, it is not
re garded here as a su pe rior al ter na tive to the ear lier in ter pre ta -
tions by Dadlez et al. (2005), Guterch and Grad (2006),
Narkiewicz et al. (2015) and oth ers.

BASEMENT BOUNDARIES: VERTICAL OR INCLINED?

The ge om e try of the su tures be tween the base ment units
de scribed de serves a sep a rate brief dis cus sion as it is im por -
tant for their tec tonic in ter pre ta tion, e.g. transcurrent (strike-slip) 
ver sus compressional (thrust) re gime (Malinowski et al., 2015).
Ev i dently, a thrust ge om e try char ac ter izes the Mora -
vian-Silesian Su ture (e.g., Jastrzêbski, 2012). In the case of
other su tures de picted in Fig ure 9, in clud ing the TTZ, some in -
ter pre ta tions also sug gest an in clined or thrust ge om e try
(Królikowski et al., 1996; Dadlez, 2001; Petecki, 2008; G¹ga³a,
2015).

The Variscan (late Car bon if er ous) fore land com pres sion
partly over printed Early Pa leo zoic struc tures by gen er at ing re -
verse faults or mi nor thrusts and hor i zon tal de tach ments com -
monly formed due to transpressive re ac ti va tion of the pre-ex ist -
ing tec tonic dis con ti nu ities (Po¿aryski et al., 1992; Po¿aryski
and Tomczyk, 1993; Lamarche et al., 2003; Krzywiec, 2009;
¯aba, 1999; sum ma rized by Narkiewicz, 2007). Given such an
over print vis i ble in the De vo nian–Car bon if er ous strata the orig i -
nal pre-Variscan ge om e try of the base ment block bound aries
can be in ter preted pri mar ily from deep geo phys i cal ev i dence,
in clud ing seis mic re sults in par tic u lar. In that re gard, Narkiewicz 
et al. (2011) re viewed the WARR data con nected with sev eral
ma jor tec tonic bound aries in SE Po land in clud ing the
Kraków–Lubliniec Fault, Holy Cross Fault and TTZ. They con -
cluded that, tak ing into ac count also pub lished data on dif fer ent
ma jor transcurrent zones world wide, the ana lysed Vp re cord
can be at trib uted to rel a tively nar row (<20 km) nearly ver ti cal
tec tonic zones. Sim i lar ge om e try was ear lier in ter preted for the
Vp pat terns con nected with the TTZ in north and cen tral Po land
(sum ma rized by Guterch and Grad, 2006; Fig. 6).

Re cently, the idea of ma jor subvertical bound aries in SE
Po land gained strong sup port from the deep re flec tion seis mic
POLCRUST-01 re sults (Malinowski et al., 2013; Narkiewicz et
al., 2015). In par tic u lar, the Tomaszów Fault (=TTZ in SE Po -
land), Izbica–Zamoœæ Fault and Cieszanów Fault Zone (CFZ)
are well-doc u mented in the up per sed i men tary layer (e.g.,
Kowalska et al., 2000; Bu³a et al., 2008; Krzywiec, 2009), and
can be traced ver ti cally down to the base ment top and to

deeper crustal dis con ti nu ities dis cern ible in seis mic re flec tivity
pat terns (Narkiewicz et al., 2015).

Malinowski et al. (2015) in ves ti gated two al ter na tive vari -
ants of the Ma³opolska and £ysogóry blocks bound ary as sum -
ing ei ther its subvertical ori en ta tion (Malinowski et al., 2013;
Narkiewicz et al., 2015) or in cli na tion at an an gle of ca. 40° to
the SW. The sec ond vari ant im plies con tin u ous EEP-type
base ment ex tend ing be low the overthrust Ma³opolska Block,
whereas the Holy Cross Su ture forms a crustal-scale, NE-verg -
ing thrust ter mi nat ing as thin-skinned de for ma tion near the
base of the Me so zoic cover. How ever, the grav ity-mag netic
mod el ing re sults ap peared in con clu sive, sup port ing both
subvertical fault and thrust vari ants. Malinowski et al. (2015) re -
viewed avail able geo phys i cal and geo log i cal ev i dence, and ac -
cepted the first vari ant as the more prob a ble one. The main ar -
gu ments in cluded: (1) seis mic re frac tion and re flec tion ev i -
dence of a more lim ited ex tent of the EEC crust bounded by the
ver ti cal trace of the CFZ, (2) a deep ver ti cal con duc tive zone
cor re spond ing to the Holy Cross Su ture as con strained by
magnetotelluric soundings (Ernst et al., 2002; see also
Semenov et al., 1998), (3) a lack of ev i dence of thrust ing in the
subsurface Lower Pa leo zoic strata of the NE Ma³opolska Block
mar gin, in ves ti gated in bore holes and shal low seis mic re flec -
tion pro files (Kowalska et al., 2000, Maksym et al., 2003; Bu³a
and Habryn, 2011).

Re cently, G¹ga³a (2015) dis cussed a thin-skinned vari ant of 
the Cal edo nian Holy Cross Fault de vel op ment, con trolled by a
deep-seated “tri an gle-zone” – a wedge of the Ma³opolska Block 
crust pro trud ing north wards into the £ysogóry Block. G¹ga³a
(2015) con cluded that as sump tion of the deep-seated na ture of
the HCF is an un nec es sary com pli ca tion. Such an ap proach,
how ever, seems to ne glect the geo phys i cal ev i dence for a
crustal-scale dis con ti nu ity along the HCF (Semenov et al.,
1998; Dadlez, 2001; Narkiewicz et al., 2011). G¹ga³a (2015:
fig. 1B) il lus trated his con cept us ing re in ter preted
POLCRUST-01 re sults of Malinowski et al. (2013). The re in ter -
pre ta tion, as sum ing a thrust con tact be tween the Ma³opolska
and £ysogóry blocks is, nev er the less, not backed by any ar gu -
ments and there fore its va lid ity is hard to as sess. Hence, ac -
cord ing to the pres ent au thors, the thin-skinned sce nario of the
lat est Si lu rian Holy Cross Fault de vel op ment as pro posed by
G¹ga³a (2015) does not ap pear as a vi a ble al ter na tive to the
nearly-ver ti cal Cal edo nian accretionary su ture in ferred in the
pres ent pa per.

In con trast to the TTZ and other base ment block bound -
aries dis cussed above, the Pom er a nian Su ture may in fact rep -
re sent an in clined crustal dis con ti nu ity. The mag netic mod el ling 
re sults sug gest that the SSPI gra di ent zone rep re sents a
NE-dip ping bound ary in the mid dle and lower crust (Petecki,
2008). More over, re pro cess ing of the deep seis mic re flec tion
re sults from pro files GB-2B-96 and 25-III-82 (see Fig. 1 for lo ca -
tion) re vealed lower crustal and sub-Moho (?) re flec tors dip ping 
north-eastwards (Petecki, 2003). These re sults may in di cate
that the con tact be tween the Mid-Pol ish Do main and the Pom -
er a nian Block in deed rep re sents a crustal-scale south-vergent
thrust. Nev er the less, de fin i tive proof is still to be dem on strated
by e.g. higher-res o lu tion deep seis mic re flec tion pro fil ing.

BASEMENT STRUCTURE AND CALEDONIAN ACCRETION

The base ment units dis tin guished in SE Po land partly cor re -
spond to the Cal edo nian ter ranes ear lier de fined by Po¿aryski
(1990) and Po¿aryski et al. (1992), al beit with con sid er able mod i -
fi ca tions. Most im por tantly, the new POLCRUST-01 data on the
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£ysogóry Block al lowed Narkiewicz et al. (2015) to in ter pret this
unit as a prox i mal terrane with a cratonic and not early Cal edo -
nian basement. Thus, in con trast to Dadlez et al. (1994) and
Dadlez (2001), the £ysogóry Block is not con ceived here as the
con tin u ous west ern ex ten sion of the EEP base ment cov ered by
Cal edo nian overthrusts.

The base ment of the Ma³opolska Block, re garded as Cal edo -
nian–Grampian (pre-Arenigian) by Po¿aryski et al. (1992), is
here as sumed as Cadomian by anal ogy to the Up per Silesian
Block (Brunovistulian) base ment, as dis cussed above. Con se -
quently, both blocks are in ter preted as ex otic ter ranes de rived
most prob a bly from the peri-Gondwanan Cadomian belt
(Narkiewicz et al., 2015). The seis mic re flec tivity pat tern of the
deeper Ma³opolska Block crust shows a se ries of east-verg ing
thrust- and shear-zones (Malinowski et al., 2013; Narkiewicz et
al., 2015). The re la tion ship of this pat tern to the de formed and
anchimetamorphosed Ediacaran flysch is not clear. The lat ter
may rep re sent a prox i mal part of a fore land ba sin in volved in
thick-skinned thrusts of a Cadomian Orogen. The other pos si bil -
ity is that the deep crustal pat tern is re lated to an ear lier orogenic
event whereas the flysch rep re sents a su per im posed lat est Pro -
tero zoic fore land ba sin. The sec ond pos si bil ity seems more
prob a ble as no trace of base ment rocks has been found be low
the Mio cene in hun dreds of bore holes drilled in the Carpathian
Fore land area so far (Bu³a et al., 2008). Also, the po ten tial field
data do not show any pat tern that could be as so ci ated with pos si -
ble base ment-cored thrusts. Thus, the pre ferred in ter pre ta tion is
that the Ediacaran clastic rocks are thrust upon the ear lier con -
sol i dated base ment. It seems prob a ble that the gen eral re la tion -
ship is sim i lar to that in the USB, i.e. the youn ger Ediacaran
flysch is superposed on the Cadomian base ment (660–600 Ma).
The main dif fer ence be tween both blocks would con sist in a
larger post-Ediacaran up lift of the USB, lead ing to a stron ger ero -
sion of the Ediacaran flysch cover.

The base ment struc ture in cen tral and NW Po land and in
the ad join ing Ger man area be longs to the most con tro ver sial is -
sues of Cen tral Eu ro pean re gional ge ol ogy (e.g., Krawczyk et
al., 2008). The pres ent con cept gen er ally com plies with the
idea of Cal edo nian prox i mal ter ranes, i.e. de tached frag ments
of Baltica crust (Dadlez, 2000; Dadlez et al., 2005). How ever, in
con trast to Dadlez et al. (2005) and Dadlez (2006), it is here as -
sumed that the su tures bound ing the prox i mal ter ranes in NW
Po land are oblique and not per pen dic u lar to the TTZ (cf. Figs.
2B and 9).

Mazur and Jarosiñski (2006) ten ta tively in ter preted the
Pom er a nian seg ment of their LTTZ unit (Fig. 2D) as a dis placed 
part of the craton in volved in the ear lier Avalonia–Baltica col li -
sion, thus in agree ment with the prox i mal terrane con cept of
Dadlez (2000). On the other hand, the idea of the Pom er a nian
Caledonides by Mazur et al. (2016b) en vis ages a thin-skinned
orogenic belt su per im posed on con tin u ous EEP crust with the
TTZ act ing as a re ac ti vated Pre cam brian su ture lim it ing the
orogenic front from NE. While the thin-skinned char ac ter of the
outer Caledonide belt is ac cept able, the in ter pre ta tion of the
TTZ as a Pre cam brian su ture and, con se quently, its re ac ti va -
tion dur ing the Cal edo nian de for ma tion seem in suf fi ciently
founded (cf. the dis cus sion above on the TTZ).

The pat tern of base ment units of the Pa leo zoic Plat form in
Po land re flects two ma jor stages of a con ti nen tal ac cre tion
(Fig. 9). The ear lier one took place dur ing the Early Pa leo zoic
and led to a jux ta po si tion of at least four units sep a rated by
WNW–ESE to NW–SE trending su tures (from S to N): the Up -
per Silesian Block, Ma³opolska Block, Mid-Pol ish Do main and
Pom er a nian Block. The first two are ex otic ter ranes of
Gondwanan prov e nance, while the re main ing ones are prox i -

mal Baltican ter ranes, or groups of ter ranes, the lat ter be ing
likely in the case of the Mid-Pol ish Do main. The Sudetic Do -
main, formed due to the Variscan ac cre tion, is a com plex ar ray
of crustal units jux ta posed along ar cu ate Rheic and
Moravian–Silesian su tures trun cat ing the ear lier Cal edo nian
pat tern. Ob vi ously, the do main is a gen er al ized en tity that can
be fur ther sub di vided tak ing into ac count pre vi ous and, pos si -
bly, fu ture in ves ti ga tions.

As sum ing dextral strike-slip or oblique Early Pa leo zoic ac -
cre tion (Dadlez, 2000; Narkiewicz, 2002) the gen er ally
WNW–ESE trend of par tic u lar base ment units sug gests suc -
ces sive dock ing of the Cal edo nian ter ranes start ing from the
prox i mal Pom er a nian Terrane, fol lowed by the prox i mal
Mid-Pol ish Terrane(s), Gondwanan Ma³opolska Terrane and fi -
nally by the Gondwanan Brunovistulian Terrane. If true, this in -
ter pre ta tion would im ply the pro gres sively youn ger age of the
su tures south wards (but see an al ter na tive con cept by
Koz³owski et al., 2014).

CONCLUSIONS AND OUTLOOK

This crit i cal re view of the re sults of geo phys i cal and geo log i -
cal in ves ti ga tions from the last few de cades has al lowed the
pres ent au thors to re con sider the re gional pat tern of base ment
units in the Pol ish part of the Pa leo zoic Plat form ad join ing the
Pre cam brian East Eu ro pean Plat form from the SW (Fig. 9). The 
bound ary be tween these first-or der lithospheric units, the
Teisseyre-Tornquist Zone, is here con ceived as subvertical,
lithospheric-scale dis con ti nu ity that owes its pres ent ge om e try
pri mar ily to late Early Pa leo zoic accretionary pro cesses.

The pres ent in ves ti ga tions have con firmed that the base -
ment of SE Po land can be sub di vided into three units: Up per
Silesian, Ma³opolska and £ysogóry blocks. The base ment of
the first two units is of a Neoproterozoic (Cadomian) age
(660–600 Ma), whereas the £ysogóry Block has at ten u ated
EEP-type crys tal line crust (3.7–1.7 Ga). New base ment units
are de scribed in cen tral and NW Po land: the Pom er a nian Block
and the Mid-Pol ish Do main, the lat ter com posed of the
£ysogóry Block and its north west ern ex ten sion. The newly-de -
scribed units are char ac ter ized by at ten u ated crys tal line
EEP-type crust (3.7–1.7 Ga), and con trast ing po ten tial field pat -
terns, par tic u larly vis i ble in the mag netic data. The Pom er a nian
Su ture sep a rat ing both units is traced as a hor i zon tal mag netic
gra di ent zone – SSPI mag netic lin ea ment (Petecki, 2008). It co -
in cides ap prox i mately with the south ern bound ary of the Pom -
er a nian grav ity high caused by the sub-Zechstein sub strate,
and the less dis tinct crustal bound ary doc u mented by the
WARR and magnetovariational data.

The £ysogóry, Mid-Pol ish and Pom er a nian units are here
in ter preted as prox i mal Baltican ter ranes while the Up per
Silesian and Ma³opolska blocks are con ceived as ex otic ter -
ranes of Gondwanan prov e nance. All these units were fi nally
accreted in late Si lu rian or ear li est De vo nian times. The Sudetic 
Do main in the SW cor ner of the Pol ish ter ri tory is com posed of a 
com plex mo saic of smaller ter ranes accreted dur ing the fi nal
Variscan de for ma tion in the Late Penn syl va nian (ca. 310 Ma).
The north ern bound ary cor re sponds to the Rheic Su ture trace -
able in the mag netic and grav ity anom aly pat terns. It is dextrally
dis placed by ca. 40 km by the Odra Fault which was an ac tive
strike-slip dis lo ca tion dur ing post-Variscan wrench ing in the lat -
est Penn syl va nian to Early Perm ian.

The bound aries be tween the par tic u lar base ment units are
most prob a bly near-ver ti cal su tures rep re sent ing transcurrent
zones, with the ex cep tion of the Rheic/Moravian–Silesian Su -
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ture and, prob a bly, the Pom er a nian Su ture, that com prise in -
clined (thrust) bound aries.

The most hy po thet i cal unit of those de fined in the pres ent
pa per is the Mid-Pol ish Do main which may com prise sev eral
sub or di nate blocks of dif fer ent struc ture and or i gins in NW and
cen tral Po land. The re la tion ship of these sus pect units to the
£ysogóry Block is also con jec tural at pres ent. To elu ci date
these ques tions more geo phys i cal data is needed, pref er a bly
from deep high-res o lu tion re flec tion seis mic pro files ap ply ing
meth od ol ogy anal o gous to that of the POLCRUST-01 pro ject
(Malinowski et al., 2013). Also, the ex act course and ge om e try
of the bound aries be tween par tic u lar blocks are to be re solved
by fu ture re gional geo phys i cal stud ies, both seis mic and po ten -
tial field mod el ing pro jects. This re fers also to the prob lem of the 
TTZ and its NW ex ten sion that de serve more de tailed ex am i na -
tion by means of high-qual ity re flec tion seis mic pro fil ing. Lastly,

the Sudetic Do main, in par tic u lar its sub di vi sion into dis tinct ter -
ranes and their re la tion ship to the main struc tural belts of the
Eu ro pean Variscides, still pose a chal lenge for fu ture geo log i cal 
and geo phys i cal stud ies.
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