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Abstl{d: The Wcst Sudetes (NE margin of rhe Bohcmien Massif) consist ol a complcx
mosaic of several tcctonometamorphic units juxtaposcd during the Variscan orogenv. the
polyphase Variscan tectonothermal dcvelopmenr of thc West Sudetes was detemrined by
rllAr/rtAr ages of singlc grains and mincral concentrates. Late Famennian (359 Ma) mica
ages tiom the high-gradc G6 Sowie Block suggest continuous uplift after a Late Devon-
ian high temperaturc lo\\ pressure (HT LP) e\enr contcmporaneous with the end of
subduction relaled high prcssure lo\v tempcrature (HP-LT) mctamorphism in thc East
KrkonoSe Complex.

_ Mid-Late Dcvonian high pressure elents in thc Krkono{e-JiTera Terrnne and Orlica
Snieznik Dome arc followed bv coclal high temperature events between 3,15 and 3.]5 Ma
(Visian). The lattcr are inlerpreted as consequence of upiili. and decompression during
overlhlusting of bolh complexes on their forelands. Subsequenr limall to large-scale shear
movements dated at  around 325 320 Ma (car l !  \amund;)  dt f rcred rhc O;Lrca-snietn ik
Domc. Krkonoie Jizcra Tenane. including the Intra Sudctic Fault. and also the eastern
Lusatian Craniloid Complex. Thev werc accon1panied bv contcmporaneous emplacement
of the Krkonose-Jizera pluton. The upper limit of the tectonomctamorphic and magmatic
act jv i ty  is  datcd al314-3i  2 Ma (Namunanr$'estphal ian boundar] , ) .  Thc t inal  i  uxtaposi t ion
of the diversified tcctonometamorphic units. *.hich constitute the \l'est Sudetes. 1d)K prace
in ear'lv Namudan tin1es.

The Bohemian Massil occupies a key position as
lhe larSesl e\fo\d parl  ofthc Vari\c,rn oroeen in
CentralEurope (e.s. Matte et a/.  1990). Recenllv
i t  has been pri .cnt id as a complex mosarc ot rr ' i -
ranes, with each one showing indepcndeni pro-
tol i th and tectonometamorphic development.
The terrane amalgamation of Central Europc
\4as  a  resu l l  o f  r h (  Va r i \ can  mu l t i p l c  i n te rac r i on .
during the Variscarr orogeny betwecn the
Gondwana derived Armorican Temane Assem-
blage with Baltica and East Avalonia *'hich were
already attached to extraDeous (also peri-
Cond \ \ , r nan . ' l  l r agmen ls  acc r r l r . d  i n  p re
Va scan cycles. The subsequent late Variscan
large-scale thrust and horizontal shear move-
ments created the dominant architecture of the
Bohemian Massif.  Numerous attempts have been
made 1o identi fy individual terranes in the
Bohemian Massif. define them regionallv and

describe thek evolut ion (e.9. Franke 1989i Matte
et al. 7990: Oczlon 1992: Cymerman et al. 1997:
Tatt et al. 199'7 - Pharaoh 1999).

The West Sudetes are the easternmost part of
the Saxothuringian Zone of the European
Variscan orogen (e.g. Franke et al.  Ig93;
Nargbski 1994: Franke & Zelainie\\icz 2O0O),
dnd  f o rm  l hc  no r {he rn  and  no r l heas te rn  marg in .
ofthe Bohemian Massif (Fig. 1). There they have
a uniclue posit ion facing the NW-SE oriented
Trans-European Suture Zone (TESZ) separ
ating Palaeozoic Europc from the Precambrian
East European Craton (e.g. Pharaoh 1999). The
succession of Palaeozoic tectonothermal events
is recordcd in the Cambrian to Upper Carbon-
iferous meta-igneous and meta-sedimentary
rocks of the West Sudetes.

This paper presents new information on the
West Sudetic metamorphic and igneous rocks as

F/orr. Wr\( HFsrER, J. A.. PllARAoH.T. C. & Vts:R\rFRs. J. 2002. pdldroa oit Anglganwtion oI Centrdl Eurcpe.
Gcological Society. London. Special Publicarions. 201. 133 155. 0305-8719/02/915.00
O Thc Geological Socicty of London 2002



13,1 D .  N IARI IE INE  E /  / 11 . .

Fig.  1.  Sinpl i f icd gcological  rnap ol  lhe $ts l  Sudctes (modi l ied af ter  , \ leksandrowski  i l r  d l  1997) wi th sample
bcal i t ics.  FKCI.  Easl  Krkonoie Complcx:  ISF. In l ra-Sudet ic-FauLt:  \Z.  \ icmcza Shear Zone: SKC. South
Krkonoic Conrplex:  SMF. Sudet ic Marginal  Faul t .  Black \quatcs.  samplc localr t ies.  Inset :  schcmat ic map ol  the

Bobcnr ian Massi l .  EFZ. Elbc Fauh Zonc:  OFZ. Odr.r  Faul l  Zonc

well as shear zoncs and myloni ies de\ 'elopcd
within thenr. I1 is based on thc interprelal ion of
dating using the rrrAr/reAr step-\t ise heating
techniquc. The result ing ages werc cvalualed in
' , r J r r  l o  de te rn ] | ne  t h (  . ( qucn . i e  o l  p rom ine0 l
events. i .e. t iming ol teITane col l isions. amal-ea
matiolrs and str ike-sl ip movemcnts in the \ lesi
Sudcles and t lreir signi l lcancc for the Palaeozoic
evolut ion of thc Ccnlral European part of the
Variscan orogen.

Geological selting

The West Sudetes arc composed of l , lpper Pro-
telozoic to I-ower Carboniferous io\ '-  to
mcd ium g rade  me tamorphoscd  scd rmen la rv
and volcanosedimentary sequences. $ith local
tectonic insert ions of higlr pressure locks. that
were intrudcd bv latest Proterozoic as rvel l  as
carly and late Palaeozoic granitoids (Svoboda &

Chaloupski 1966::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::Tcisseyre 1973. Zel^inic\N\c7
1997). Thc West Sudetes arc a col lage of the
differeDtiated l i thotcctonic units which arc
interpretcd as lerranes. defincd acc(nding to
autonomous strat iglaphic. igneous and
lectonometamorphic records (Nargbski I994;
Cvmerman et al.  1991. Frankc & Zelalniewicz
2000). The assembly of thc Wesl Sudetic terrane
mosaic is intcrprclecl as a result of (carly?)
Variscan ( l talLrski & Patoika 1997) col l is iotr
of Gond\\ 'ana-derived tcrranes with Balt ica
(- East Avalonia) (e.g. Franke 2000) and late
Variscan large-scale shcar movements alon8
pronrj11ent str ike-sl ip faults paral lel to the'fESZ
(e.g. Aleksandrowsk\ et al.  1991).

The Krktruie Jizent Ibrrurc

An important lole in the terrane cvo]ul i()r1
of the \ lest Sudetcs is attr ibuted to the
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Krkonoie-Jizera' l 'el tane (KJT. af ler Nargbski
199,1). 

' I 'hree 
l i thoteclonic units are currentl !

d t s t i n !u i \ hed  rn  t h r .  K rkono i r ' - J i ze ra  I< r ran .
sequence and are dcscribed in strucruralv
u l \ r r r d \  succ . \ . i on  re . s .  Kach l r k  &  Pa ro : k : r
1998 ) .

(1) The basal autochthonous unit includes the
Cadomian Lusatian granitoids. which intrude
the lale Proterozoic f lvsch sequence
(Chaloupsk'l et dl. 1989). The unit is exposed
alorg the NW marein of thc Jesrdd Range (rhe
westernmost part of the KJT at the boundan
with the Lusatian Granitoid Conrplcx. Fig. I  )  as
a foreland of overlving l i thotectonic units. I t
expericnced greenschist facics metamorphism
of Cadonrian age (betwcen c. 560 and 5.15 Ma)
i nJ  h i s  i  non  p tne l ro t i r c  Va r i \ can  r , \ ( r p f i n t
(e.9. Kri incr et .r / .  199,1.r).

(2) The overlying parautochthonous to al loch-
thonous unit contains a verv low-gradc meta,
morphosed early to late Palaeozoic
volcanosedimentary sequence with featurcs
typical ofthe Saxothuringian Zone (e.g. Chlupdd
1993). This uni l .  which expericnced onl! lare
\ l r i s c a r r  l , ' w e t  g r r r I l . c h r . t  h . i i .  m e t . m , , - -
phism forms sevcral inbricated sl ices in the
central and possiblv also the eastcrD parts of the
Jcitdd Range (Kachlik & Paroaka 2001).

t . l t  I  he  up l ' . r n ro ' t  a l l uch thonou .  c , rmpo \ r l c
unit comprises a large anti form of the Izera and
Krkonoie (Kowarv) gneisses. which includc
n re tnmorpho . (d  ( , rmhr i Jn  t o  OrJn \ i c i 3n  q ran i
toids (c.9. Borkowska er . l l  1980: Krvra & pin
l q , ,T  B ia l c l  l r t , l r  1 .  ThU  co Ie  i .  i n t r uded  h r  r l r r
l a l r  Va r i . can  K tk , )no ie - J i z r r J  g r , i n r t e  p l u r t r n  l t .
southern and eastern ims consist of the Lo\r 'er
Palaeozoic mctamorphosed volcanosedimentan
\ rqucnce \  o l  l h (  Sou lh  anJ  E , r s l  K r  kOno .e  (  on i
plexes (c.g. Fajsl e/ al 19911: Kachlik & Paroaka
11)9tl; Patoaka ct .r1. 2000: Dostal ea al 2001 ). The
East Krkoroie Complex (EKC). exposed on the
east of the KJT. was defired bv Berg (1912).
Obcrc (1960) and Teissevrc (1968). I t  comprises
the RVchorv Mountains (Czcch Republic). rhe
Lasocki Range and Rudawv Janowickie Moun-
lains (Poland) (Patodka & Smulikowski 1998).
The South Krkonoie Complcx (SKC) is siruared
on the SW margin of the KJT (Faisr er dl '  l99E).
1'he comple>ies show considerable diversitv both
i r r  mr ' t amo t l h i c  e r . r de  t nd  p ro lo l r t l r  compo . r
t ion. and are mostly tcctonical ly bounded. Thev
u r rL l c r$cn l  cn r l \  Va r  i \ can  h lues th i s r  f . r c i es  mer j
morphism. foJlowcd by a widcspread grecnschist
facies overprint (Patoika ( ' .  al  1996) which is
rclated to the Earlv Carboniferous tectonic uplift
of thc previously subducled crustal shces.

lnterpretat ions of the lectonomelamorphic
dcvelopment of the KJT vaOi \ \ idely. but encom-
pass thc eftects of the Cadomiao. Caledonian ( .))

and ! 'ar iscan orogcnies (see review bv Chlupdd
1993). Li lhostrat igraphic srudies on the South
Krkonoie Complex (Chaloupskl i  1963, 1966;
Kachlik 1997: Chlupda 1997, 1998). and the
r'Arlr ' rAr dating from the East Krkonose
Complex (Maluski & Patoaka 1997) show that
the KJT structure is a result of Vadscan
tcctononetamorphic processes. The KJT vol-
canoscdimentarv successions were depositecl
durin-q a protractcd period of intracontinental
r i l t ing of the Cadomian basement. and (as sug-
gestcd bv some of the EKC metabasitcs) the for,
malron ot an occanic basin of l imited extent
(Krvza ef aI.  1995i Winchestcr er ol.  1995..
Patodka et d/.  2000: Dostal et .r1. 2000. 2001).

Co l l i s i on  o f  pc r i -Gondwanan  m ic rop la tes
\r i th Balt ica (t  Ea-st Avalonia) in Middle to Latc
De\onian closed the abovc-mentioncd basin.
and produced proeressive slacking of thc basin
f i l l .  The early Variscan subduction-related
blucschist facics n,tetanrorphisn of cst imated
peak condit ions T = .100.150 "C and P = l0-12
kbar (Paloaka et al.  1996) affectcd the rocks of
t he  subduc tcd  p la te .  I t s  end ing  i s  da ted  a t
365 360 lvla (\ , laluski & Paloika 1997). Thc sub-
scquent grcenschist facies rctrogression
(315 3.1tJ NIar \ laluski & Patoika 1997) was ibl
lo\ led bv the lalc tectonic Krkonoie Jizera
pluton jntrusions (Pin er al 1987: Mierzejewski
et a/.  1991) and major lalc Variscan shearing and
thrustinq \\hich produced the NW,SE directed
l inear fabric of the KJl ' .

G6rt Sov,ie Bloc:k

The G6rv Sowic Block (GSB) is a tectonostrari
graphic unit  conlposcd of the gneiss,migmatite
Cun  Sn r r  .  comp lc \  tCSa)  u i l h  n l i no r  occu r -
r-ences of fel\ ic granuli te and basite ultrabasite
rocks (Zelalniervicz 1990. 1995). The lr iangular
block is bounded bv steep fault  zones with
records of pol,vphase ducti lc and then bri t t le
defornation. \ , lagnetic and gravimetdc data
suggest thal rts eastern part is underlain bV the
SuL l c t ' c  oph r , r l r r c  t f r c .  l r  Ja ted  bv  t h ( '  U -Pb
zircon me thod at .. ,12(1400 Ma (Oliver er al
1993. Zelalnieviicz e. al 199it). During the Latc
Dcvonian the GSB together with thc ophiol i te
uere rapidlv exhuncd and both del ivered clasts
to adjacent sedimenlary Late Devonian Earlv
(  a rhon . l c rou .  Ba rdo  i nJ  Su ieb . ' . l z i , , .  t  i l s i n . s
(e.g. ZelalnieFicz I 997: Hladi l  er a/.  1999;Krvza
c t  o l  l . ) , t q  )

Based on relat ionships between dcforma-
t lonal structures and successive stagcs of
mienali te formation. l ive phases (deformation
l h d r e .  D  D  )  o t  e \ o l u l i o n  o f  t h c  g n e i . .
migmatite port ion of the GSC have been dis-
ce rned .  w i t h  peak  mc tamorph i c  cond i t i ons
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during migmalization at 3 6 kbar and
700-730 "C (Ze\^iniewtcz 1990. 1995). Several
isotopic dates on migmatites formed in dif ferent
pha \e .  . ho \a  l ha l  t hc  pedk  cond i t i ons  $e re
attained at Mid Late Devonian boundary (van
Breemen ct dl. 19llu: Brdcker et a1. 1998: Tim-
mermann et al 2000). Age constraints on posl
peak metamorphism are documentcd by Rb-Sr
ages betwccn 375 t 4 and 360 r 7 Ma (van
Breemen et a/. 1988; Brticker et al. 1998) fot
Dr-Ds migmatite phases. They suggcst a rapid
upl i f t .  which was contemporaneous with
blueschisl facies metamorphism in Palaeozoic
rocks of the East Krkonoie Complex (Maluski
& Patoaka 1997).

Minor occurrences of felsic granuli tes and
mantle-derived garnet peridoti le. yielding Earl l '
Devonian isotopic ages (O'Brien et ol.  199'7].
Brueckner €t d1. 1996)were tcctonical ly inserted
in to  m igma t i t e '  (Ze lazn i c$ i c l  19051  anJ  uL rc
retrogressivcly metamorphosed contemporane
ously with the progressive migmatization under
upper amphibol i te facies condit ions which obl i t-
eraled thc boundary shear zones.

Orlicu-Snieinik Donre

The Orlica-Snieznik Donre (OSD) is the south-
casternmost tectonostrat igraphic unit  of the
West Sudetes (Fig. 1) and the Saxothuringian
Zone, and i t  has a complicatcd fault  zone contact
with the Moravo-Silesian zone further cast. The
C)SD general ly consists of a mainl,v orthogneis
sic core. local ly embracing (ultra) high prcssure
euk 'g i t r s  anJ  g ranu l r l es .  enve loped  b r  a  ra r i r
gated middle lower amphibol i te facies seies of
mica schists and paragneisses with marbles and
amphibol i tcs. which is surrounded in turn bl"
greenschist facics metapeli tes and metabasites.
Metabasites are geochemical ly l inked \I ' i th an
intraplate r i f t  sett ing (Floyd e. al.  1996).
Palaeontological data, although controversial.
for metasediments (Gunia 1996 and references
therein) point to the late Proterozoic Earl!
Cambian age. Pb/Pb dating of zircon from a
lcptvnite yielded an age of c. 520 Ma (K16ncr er
a1.1997).

The orthogneiss corc ofthe OSD consists of (1)
porphyrit ic, coarce- to mediunr,graincd meta-
granites (Snie2nik augen gneisses) of calc
alkal ine aff ini ty and (2) Iaminated. variablv
g ra ined .  t $o -m ica  mrgma l r t i L  a l ka l i n<  gnc i . . c .
(Gierah(iw gneisscs), with lensoid bodies of
augen gneisses, amphiboliles. eclogites and felsic
granulites (Borkowska et al. l99O). A structural
inventory of the migmatitic gneisses differs pro-
foundly from thal of the augen metagranites.
whereas both the gneiss varianls are zonallv

sheared and deformcd to mylonites and ultramy-
lonltes.

Eclogite bodies have amphibol i t ized margins
and occur in narrow discontinuous belts
(Dumicz 1993). Their protol i ths range from
MORB. through calc-alkal ine to bimodal vol-
canic rocks (Bakun-Czubarow 1998). which
excludes single source of the original malic rocks
and obscurcs their relat ionships to the gneissic
hosts. Mosl of the cclogites show signs of UHP
metamorphisn under condit ions of 660-800 'C

and above 27 kbar, fol lowed by marked decom-
pression undcr amphibol i te facies condit ions
(Bakun-Czubarow 1992. 1998: Brdcker &
Klemd 1996). with isothernal decompresslon ln
the prcssure range 9-5 kbar at < 600 "C

(Kozlowski & Bakun-Czubarow 1997), or 11 4
kbar at 650 500 "C (Brdcker & Klemd 1996).
Strong metamorphic contrasts between neigh-
hounog  ec log r l cs .  g ranu l r t e \  and  . omc  gne i . sc r
and amphibol i tes on one hand and other
gneisses and amphibol i tes. mica schists and
ph,Vil i tes on the other hand, point to large tec-
tonic displacements between and within these
rock units.

Review of geochronologr

Lusatian Gronitoid Complex ( LGC)

Constraints on the scdimcntation age of the
Lusatian greywackes. representing thc oldest
r , , c k r  o f  t he  LCC.  a re  g r \  en  bv  magmat r c  / i r  con \
of synsedimentary pyroclastic intcrcalat ions
datcd at 562 r 4 Ma usingthe Pb/Pb evaporation
melhod (Gehmlich et al. 1991). These late Pro-
telozoic greywackes were Iater intruded by the
voluminous Lusatian pluton granitoids.

The t imc of zircon crystal l izat ion in the
$estern Lusal ian granodiori tes is given by Pb/Pb
zircon ages between 550 and 535 Ma (mean age
5,12 Ma) for thc biot i te-granodiori te near
Kindisch reported by Tichomirova et al (1997)
and for the muscovite-bearing biot i le
granodiori te (near Kubschi i tz) with 5,12 1 9 Ma
(Krcjner er ri1. 199.1a).

Further east, on the nofihwestern f lank of
the KrkonoSe-Jizera region, the Lusatian gran-
odiori tes, referred to as the Zawid6w granodior-
i tc and the Lesna gneisses (fol iated variant of
granodiori te) which also yielded Early Cam-
b r ran  i n t ru . ron  dge \  {U  Ph  , / i r con  l ow( r  i n l a r -
cept) of 540 +6/ 7 Ma and 540 +19/-21 Ma,
respectively (Korytowski er al 1993). Different
older emplacement Pb/Pb single zircon evapora-
t ion ages for the various granitoids of the LGC
between 587 and 560 Ma were reported by
Krdner e/ al.  (1994a) which coincides with
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K-feldspar Pb/Pb model ages between 589 and
563 Ma obtained b), Biclicki et nt ( 1989).

The so-called Rumburk granite of East
Lusatia is considered as a member of the most
differenliated and youngcst graDitoid gener-
ation which intruded the LGC. For the unde-
formed Rumburk granite a late Middle
Cambrian Rb-Sr whole rock age of 501 t 32 Ma
was repo ed by Borkowska el 41. (1980). More
recently, it yielded latest Cambrian to Earll-
Ordovician Pb/Pb zircon emplacement ages
between 494 t 12 Ma and ,lu0 r 12 Ma (Hammer
et al. 1991). An older emplacement age of
571 t 16 Ma is given by Krdner e. dl (199,1.r).

Smal l  bod ie .  o I  hornh lende mon/oqran i l c
(Wiesa) and amphibole-bearing granodiorite
(Kleinschweidnitz) werc daled by the Pb/Pb
single zircon evaporation method at 304 t 1,1Ma
and 312 t l0 Ma (Late Carboniferous). respec-
tively (Krdner et al 199,1a: Hammer ct 11. 1997).

A compilation of published and unpublished
Rb-Sr and K Ar age data (up to 1992) of the
prc-Va scan Lusatian granitoids is given bv
Krdner el al (1994a).

Kr konoi e-J i zeru Terrane ( KJ T )

From the KJT (situated to the east of the LGC).
the oldest available ages were provided b-l the
Izera Gneisses derived from the Cambrian Izera
granites. In the western part of the KJT. the
gncissic samples from Frldlant yielded Pb/Pb
single zircons ages of 515 .t 8 Maand50.1 110
Ma (Krdner erdl. 1994b). Likcwise in the eastern
part of the KJT, the weakly foliated granitic
samples from Perla Zachodu yielded the U Pb
zircon lower intercept agcs of 515 +5/-7 Ma
(Korytowski et al. 1993) and 51,1 +5/-6 Ma
(Philippe er al. 1995). A further U-Pb lo\r'er
intercept age of 493 t 2 Ma for a Rumburk tvpe
metagranite was regarded as the mlnlmum
emplacement age due to moderate U-conteni in
thc investigated zircons (Oliver e. d/. 1993 ).

The Rb-Sr whole rock ages of weakll
deformcd Izera Gneiss (462 115 Ma) and a
leucogneiss variety (473 l 16 Ma) dated b,"-
Borkowska {,/ al (1980) were possibly affected
by (partial) homogenization during thc Variscan
metamorphic overprint. The Late Carbonifer-
ous Rb-Sr ages of 320 310 Ma (using one mus-
covite and two biotite grains) were interpreted
as the products of isotopic resetting due to the
Krkonoie-Jizera pluton intrusion (see belorv)
(Borkowska er dl. l9u0).

The Kowary gneiss (Poland). petrographicall)
equivalent ofthe Izera Gneiss from the northern
part of the KJT yielded compatible U Pb zircon
lowcr intercept ages between ,192 and 481 Ma

(Oliver er al.  1993). Published Pb/Pb single
zircon ages on the Krkonose gneiss (on the
Czech territory corresponding to the Kowary
gneiss) date i ls magmatic origin between 509
and,190 Ma (Krdner et al. 1994b,1997).

Eust at1(l South Krkonoie Complexes (EKC:

sKC/ In the EKC the geochronological data
were reported from lhe Rychory Mountains
(Czech Republic), and their northern continu-
ation. the Rudawy Janowickie Mountains
(Poland). The porphyroids from the Richory
Mountains provided the Rb-Sr whole rock age
of .195 = 9 Ma and in combilation with associ-
aled greenschists. an age of 501 a t l  Ma. Both
of the ages were interpreted to date thc Cambro-
Ordovician r i f t-related magmatisn (Bendl &
Pa tock . r  l q ' 15 .1 .  R (c rn t  t l  Pb  d . r t a  on  z i r cons
from the Richory Mountains mallc blueschists
vielded a protol i th agc of 485 t ,1 Ma (Tim-
mermann etd1. 1999). In the Rudawy Janowickie
Mountains. (Jl iver er a1. (1993) obtained by
U Pb method (on zircons) an age of 505 1 5
Ma fron a felsic volcanic rock boudin as wcll as
an age of 494 t 2 Ma from a rock described as
'hornblende gabbro'.  that in fact corresponds to
a Paczyn gneiss variety (Patoaka & Smulikowski
1998 ) .

The Bitouchov metagranite from the South
Krkonoie Complcx (SKC) was dated at c. 540
Ma (U Pb zircon: Ddrr unpublished). This
mctagranite yields a homogeneous age pattern
recording neither inherited components nor
younger zircons (D6rr pers. comm.). and thus
mat indicate thc presence of a Cadomian base
ment,

Thc early Variscan high pressure low temper-
alure netamorphism of the EKC in the eastern
Richory Mountains was dated by thc single
gain Ar/Ar technique on phengitcs in the mafic
blueschists yielding Latc Devonian plateau ages
of 364 a 2 Ma and 359 a 2 Ma. respectivelv
and were interpreted as thc end of subduction-
related blueschist melamorphism. Other phen
gites were resetted by the subsequent
retrogressive greenschist facies overprint and
provided plateau agcs between 3,15 and 340 Ma
(Maluski & Patoaka 1997).

K rk ' ' n ,  i c - J i ze rn  f l  t on  The  l a te - l ec ton i c
Krkonoie-Jizera pluton intruded central sectors
of the KJT. I t  consists essential ly of several
different granite types representing at least two
dist inct (major) magmatic events: The medium
grainc,. l  aphvric Tan\ dld t$o-mica granite. croP-
ping out only on the SW and west margin of the
Krkonose-Jizera pluton. is assumed to bc the
oldest tr-pe (Klominsk:i  1969). The medium to
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coarse graincd porphyitic granite (the [-iberec-

t vo . ' e l an i t c ) .  r nd  r  younge r  hn (  I o  med lL lm

gr i r ncd  l ac ie . .  t he  K r  kono ie  r i dg r  l vPe  t r dn r l t '

ie.q. Mierzejewski et o1 1994) constrtute tne

rrain part of ihe pluton The emplaceme nt of the

o . r , phv r , ' , .  L i h , : r ec - t 1pc  ! r an r l e  $a '  Jd l ( J  h \

hU  S i  "  t r o l e  rock  i . och ron \  d l  r r . ' un . l

330 325 Ma (Pin er r i l  1987: Duthou er d1 1991)

whereas the l lner grained KrkoDoie r idgc type

sranite vieldccl Rb Sr whole rock isochron ages

itrout: i t- l  t  5 Ma (Micrzejewski rr d1 199'1)

Howcver, the coa6e grained porphrritlc mon

zosranitc near Liberec provided a PbiPb ztrcon

eviporation age of 304 a 1'l Ma (Kroner el 'r1'

1991a).

G6r1, Sowie Rlock (GSB)

Pb/Pb single zircon ages bctwecn '187 a 2 and '182

t 2 Ma oi gneisses in the GSB have bcen inler-

preted as crYstal l izat ion ages of Ordovrclan
granitoids (Krirner & Hegner 1998) Thelavered

misnatitic gneiss from Zag6rze and the dia-

t . r l t i c  m igm. i t i t e  l r om Po loc / ck  r i ' l deJ  t h '

t  l -  P h  m , r ; / i l c , r q s s  o l  3 E l  2 V a l l o $ e r  i n l ( I -

cept: van Breem;n el ai.  1988) and of lE3 379

Ma  l nea t l r  c , , nco ldan l :  B to rk< r  r t  ' r 1  l ' l n8 ' '

r e rpcc t i veLv .  The !  a r c  i L l en l i ca l  u  r t h  ' on io rdan l

xeno l ime  ;ges  o f  r 8+  r80  Md  ob la rn (J  l o l  l h '

augen gncis:s from Sokolec (Brocker €t ' r l  1998)

ani coircspond well wjlh recent U-Pb monazjte

ancl xetroi ime ages of 378 a 2 Ma and

383-370 Ma. for the anatectic granite and the

pegmatite, respectivel-Y (Timmermann e/ rr l '

iOtto). fn"." highly cousistcnt results of rocks

deforned during the Dr to D' stages contrast

with the Pb/Pb single zircon evaporatron data

oublished bv Krdncr & Hegner (1998) \ \ 'hich

ianec from i73 to '140 Ma. and the U Pb zircon

loder interccpt age of 461 +50/ 2 Ma of the dta-

tcxite (Olive; er 4i.  t993) After studl ing the

intemal morphology of zircons lrom these rocKS

the apparent Ordovrcian agcs \\ 'ere re-

interpreicd as inheritcd or nixed ages domi-

natcd bY an older core component
(Timmermann erd1 2000). This interpretat lon-ls

iuoported bv several well-documented Rb-Sr

rhin-slab and mineral isochron ages ol the Gclrv

Sou ie  m iqma t r t es  \ J r ] l ng  l r on l  l - i  _+  \ l r  l o

162  8  M i  (B r ( ' c kc r  ,  t  a / .  l ug^ r  dnd  l - :  
-  

\ l r

1() 360 17 Ma (van Breemen er d1 198E) Thcse

rcsults together point to Lale Devonian high

temperatire metimorphism (cf Tucker el d/

1998 ) .
Somcwhat older Earlv Devonian U Pb and

Pb/Pb metamorphic zircon ages of 'lt)1 t 10 lr{a

and,102 I I  Ma. rcspectively u'cre rcported ior

f e l s i c  h i gh  p re . \ u re  g ranu l r l c \  tO  B r ' r n  r t  ' r 1

l , r , l 7 l .  l i r  r  man l l r ' dc r i \ eJ  g i r n . t  f e r ' J " l i l (

associated lvith the granulites. Brueckner cI 'rl'

(1996) obtained an identical age of '102 t 3 Ma

usins ihe Sm-Nd method (Cpx-Opx-Grt whole

rock=isochron). Thesc aqes wcre inlerpretecl as

mineral growth agcs during high pressure-

eranuli te facies prcssure and temperaturc con

,l i t ion,.
A sincle post tectonic granitoid body in thc

eastcrn iart ofthe GSB (Pi lawa)'  dated at 334 t

2 \ la (PbiPb zircon: Krdner & Hegner 1998)'  is

identical to an adiacent syn-tectonic granodior-

i te of the Nicncza Zone to the east (Fig'  l ) ,

*hich vielded a Pb/Pb single zircon age ot

i-.ll a 2 Ma (Kroner & Hcgner 1998) and a U Pb

Iorver inteicept zircon age of 338 +2/ 3 Ma

(Oliver et a/.  1993) from the same quary at

Kolmice.
Lale Variscan activi tv in the GSB is docu-

mcnted bv the Ar/Ar total fusion ages oI two to

three grains of muscovite and biot i te (Oliver &

Kellcv 1993) which show a range oI ages or

n r r l . , n r t i zed  gne i \ . ec  he t \  ecn  l ' 17  '  l  l  Ma  l o

l l 9  :  l -  M . r .  l he ' e  r r c  t h "u3h t  t o  l r o \ i de  a

\ef l  rouqh t ime estinratc for movemcnts on

mvionite zones bordcrine the GSB

O rl ica-Snie: t t ik Donte (OSD)

The protol i th ages of orthogneisses in the OSD

ha\'e been determined on many zircons bv the

U Pb and Pb/Pb methods. Cambrian Pb/Pb

. l nq l (  / r r c , r n  age r  u f , .  52u  \ 4a  \  e r (  ob l l i n ( ' l

, n r - t . l t i .  n t " ' " i o l " nn i .  r ocks  i n  l h (  S t ron ie  [ t ' r -

-ot ion una for the Gieralt6w and Snie2nik

orthosncisses (Krdner el a/ 1997)'  which

intrud-ed the Stronie Formation Howcver'

Pb,Pb r ircon ages of 507 t 10 Ma, 503 i  4 Ma and

.1c)9 i 15 NIa wcre also reported as apparent

cmp ldccm(n l  . r e i '  t i \ r  t hc r r  g tdn i t i c  p ro t t l l i l h

rK ion .  r  ,  r  , r 1  l qq+h )  l  h (  d i f f c r (  nce \  ' t r (

Dossiblv caused by an inf luence of inherrted

components. as revealed-by U-Pb dating ot

abraied zircons from the Snie2nik gneiss datcd

bet\reen 5.10 and 500 Ma (Borkowska & Dilrr

1998). These results were confirmed by

SHRIMP U-Pb and Pb/Pb analyses on zrrcorls

iieldins ases of c 500 Ma reflecting the agc of

mrgm. r t i c - c t vs ta l l r z r r l on  ! ' l  I he .P ro t ' ) l i l h  i l nJ

5 ld -5 -10  M i  r n  a  l c \ \  r nhe r i t ed  / i r con  co l c '  l u l

both Snicznik and Gicralt6w gneisses (Turniak

et al. 2OOD!. U-Pb zircon lower intercept ages

betwcen 50'1 a 3 Ma and 488 +4/-7 Ma ot

mvlonitized SnieZnik gneiss support a Cambro-

Oidovician emplacemint of the gneiss protol i th

lol ivcr dl 41. i993: Kroner el 41 199' lb) The

i{b-Sr rvholc rock analvses of the Gieratt6w

gneiss r- ielded ages of : t87 t 1l Ma (van
-I3.."-.n 

"r al 19S2) as well  as 465 a 35 Md

and.16.l  t  L8 Ma (Borkowska el d/ 1990)- both
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intcrprcted as protol i th enrplaccment aees.
Sonle data record a Devonian metanrorphic
event in the OSDifor example the Rb Sr whole
roc l  age  o l  195  35  MJ  ( , n  l he  5n .e , / n r k
augcngneiss (Borkowska e/ 1l/ .  1990). the Rb-Sr
thin slab whole rock isochron ase of 396 t 17
Ma and the U Pb zircon lowcr intercept age of
. 172  :  7  M , r  bo th  on  C ie ra l l o \  ! n ( i \ \ ( .  d \ soc t -
ated with eclogites. and nearl lr  concordant U Pb
zircon ages between 369 and 360 Ma on an
omphacitc granuli te assumed as the date ofhigh
pressure high tempcrature melamorphism
(Brdcker er.r l  1997).

Carboniferous ages of metamorphism $ere
documenled in al l  the above-mentioned l i lholG
e ie .  o r  va r i e l i e .  r c .p ( c t i v ch .  hc log , t e  J .n .e .
yicldcd Sm-Nd garnet whole rock (cl ino-
pyroxene) isochron ages. grouped belween 352
and 326 Ma (Brueckner er ol 1991:Brockerernl
1997) and the U-Pb zircon lower inlercept agc of
337 t 3 Ma was considered bv Brdcker er.?l
(1997) to date the latc stage of high pressure-
mctamorphism. However. the SHRIMP analvses
on r ims of thc Gieralt6w gneiss zircons ,vielded
concoldant age of 342 t 6 Ma (Turniak r l  dl
2000) which is considered to record the hish tem-
pel ature low pressurc mctamorphism peak. The
Rb-Sr biot i te muscovi le wholc rock (Snieznik
gneiss) and phengite-whole rock (eclogite:
Gieral l6w gneiss) isochron ages o1335 a 5 \Ia
(Borkowska et al.  1990) and 333-329 NIa
(Brdcker c/ al 1997). respecl ivelv. l l t  into this
range.

The late Variscan historv of the OSD \ras
daled by thc aoAr/ jeAr 

method. The rLrAr/r.)Ar

plateau ages of 329 r 2 Ma (muscoli te) and
328 t 2 Ma (biot i te) were reported for the
mignrati t ic Gicralt6w gneiss: a nuscovite age of
328 i  2 Ma for the mvlonite Snieznik
augengneiss and a hornblendc age of 327 a 2
Ma for thc Lewin Klodzki amphibol i tes havc
also been recorded (Steltenpohl c/. ' r / .  1993). An
identical biotite plateau age of 328 = 3 Ma for
a  n t i gma t i t i r .  cnc i r s  i n  l hc  Sn ie /n r k  un i l  r .  L r r c r r
by Maluski et al.  (1995). Al i  these late Visean
Ar/Ar ages were interpreted as upl i f t-rclated
coollng agcs.

The youigesl age in the OSD (313 t 3 N4a)
was obtained b), the l('Ar/r')Ar mcthod on unde-
formcd primary muscovite. It reflects a co(tin-s
under stal ic condil ions after a late tncrease rn
lempcraturc (Maluski {,r  d1. 1995).

Analytical techniques

1o A r/:te A r me u su re m e nt s

The mineral concerlrates wcre prepared b_v
c ru . l r i ng .  s i . v i ng .  I  r r n t z  n raqne t i .  \ e l d r : l r : , \ r

and handpicking. Final ly the minerals were
cieaned using ultrasonic treatment successively
in alcohol. acetone and dist i l led watcr.

According to the grain sizes. either mineral
concentrates (< 250 Urn) or sirgle grains (> 250
!m) $ere anallsed. In thc casc of the mineral
concentrates. c. 100 n1g of material encapsulatcd
in evacuated quartz vials were irradiated for 58
hours in the Osir is reactor in Saclav (France).
The singlc grain samples. wrapped in alu
minium-foi l  packets werc irradiated in the
\,IcN{aster reactor in Ontario (Canada) for
nearlv 70 hours. The monitors were the MMhb-
t hornblende standard (Alexandet et dl.  1978)
\r ' i th a recommended age of 520.4 t 1.7 Ma
(Samson & Alexander l9it7) and an internal
hornblende standard with an intralaboratory
age of 3,1-1.5 1 3 Ma.

The r i tAr/r!Ar analyses were completed at the
i Al "rAr Laboraloire de G6ochronologie of the
Unilersitd Montpel l ier IL The miIreral concen-
trates \\ 'ere incrcmental ly heated at f i rst with a
resistance furnace fol lowcd by a Mo crucible
coupied rvith a high-frequency inductor for the
high tempcrature steps. The isotopic measure-
ments were carr ied oul on a highlv modil ied
THN 205E noble-gas mass spectrometcr.
Detai ls of the anal,vt ical procedure are given in
Nlaluski er. l1. (1993) and Monia er al.  ( ]9t)1).

Thc single grain analyses were performcd
using a LEXEL 3500 continuous 6W argon ion
laser for step wise heating and a MAP 215-50
noble gas mass spectrometer equipped $ith a
Nier source and a Johnston MM1 electron mul-
t ipl ier for the mass analvses. A detai lcd dcscrip-
tion is givcn by Monie et al. (1,994. 1997).

The n]easured isotopc rat ios were corrected
lo r  t oL " l  <v . l en )  b l . nk \ .  a rn ro \ph (  r i c  c , , n l am i -
nation. effects of mass discrimination. irradi-
at ion induced mass interference due to Ca and
Cl and radioactive decay of rrAr and r 'rAr iso-
topes- The age calculat ion is based on the
constants reconlmended by thc ' IUGS subcom-
mission on geochronology' quoted in Steiger &
Jaiger (1977) and cited by McDougall  & Harri
son (1999). The reported 1o-crrors for plateau
and total ages include the uncertaint ics of the
monitors and their r1)Ar/.r(rAr rat ios. The
delai led results can bc obtained from the
Societ! Library or the Brit ish Library Docu-
ment Supplv Centre. Boston Spa. Wetherby.
West Yorkshire LS23 7BQ, UK as Supplemen-
tar,y Publication No. SUP 18179 ( l , l  pages).

E le c t r o n nt ic nt p nt be ttnu ly ses

Polishcd thin-sections was used for electron
microprobe studies. Analyses of mineral
chemistr!  \ \ 'ere prepared on the Cameca SX100
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clectron microprobe at the Unjversitv ot Mont
pe l l ie r  l l .  The opcrar ing  cunr l i r  ions  w i re  a  2o  kV
acceteration voltage. a 10 nA beam current and
a coun l ing  l ime o f  l0  s  per  e lemen l  tpeak  and
nircKground).

Results

attAr/39Ar dating

Tr,rentl  -eight_ sample\ oI crv\ lal l ine rock\ lrom
rne west 5udeles r,rere daled hy rhe r Ar ."Ar
l nc r ( 'men la l  \ t ep -w i \ e  h (a l  i ng  I cchn ique  I  F i gs  2 .
r .  

, + ,  
uepeno tng  o l  l h (  m ine ra l  g ra rn  s i zcs .

e  ne r  mrn ( ra l  concen t ra l e \  { convEn t rona l  l ech_
ntque) or sjngle grains ( laser technique) were
anatysed.

F ron r  t he  Eas r  
_Lu .a t i a  { \ a ( . t  o f  B l l \  Kos re l )  a

ca tac tas t . r c  g r  anod io r  i l e   he  Zaw idd \a_ l vpe )  ua .
a_na l ! . ed  ( \ amp le  SK i t , t .  l l  con la rn \  i e r i c r l c
l l akes  (pseudomorphs  a [ t ( r  mu \co \ i l es . J  and
r (  l r c t \  o l  ch lo r i t i r ed  h io r i t e .  A  sma l l  {  .  lO t ,  !m .Jse r i c i l r , -musco r i r e  s i ng le  e ra in  {SK30  F l l  d i r _
p rayeo  an  r r r cgu la r  comp le r  agc  \ pec t rum
wnercas lhe \ccond anal) sis ol lu o \erici lc_m u._
covrte grains heated together (SK30 #2) showed

:n 9ge 
\peclrum \a-i th low.lemperaturr  (ps

n (S rnn rng  a l  152  :  2 . t  Ma  an t_ l  i nc reas ing  regu_
larl ] '  up to a ptareau of 323 a 6 Ma (87.3%;f rt{r
released).

From the Krkonoie-Jizera Terrane (KJT) 2l
samp i ( . ^uc re  ana l ) \ e l l .  I nc l ud ing  rocks  o l  r h (
l ze ra  ( i ne rss .  I n l r a - sud r l i c  Fau l l  zone .
K rkonoSe-J rzc ra  p lu l on .  Suu th  and  Ld \ t
Krkonoie Complexes.

Two samples of biotite and muscovite ch
Izera.gneiss near Siedlecin (perta Zachodu)
were rnvestigated: an undeformed melagranite
( \ amp le  sU .15 )  and  a  shea red  gne i . .  { \U . r3 ) .
) r ng l c  mu \co r  i l e  u I  t hc  l o rmer  ra rnp l s  j i 5p l s l  qd
i , comp l ( re l J  d i s l u rhed  r se  rpec t rum l ack inp  an r
e tea r  l ea lu r ( s .  Vuscov i t e  f r on l  t hc  \ hea rcd
gneiss (SU33) revealed a disturbed spectrum as
well .  but. beside the scalte ng low-lcmperarure
steps and one exceptional step a1 inlermediate
lemper  u l u rL  s -o f  36b  Ma  {  r ep re \en t  i ng  l he  i n te r  _
ta l . o l  - l g  l o  55 ' "  o l  l he  r c l ea .ed  -A r r  

an  aeL .o l
c. 

_335-328 Ma is quite cvideni. Two dist incr'plateau 
ages' were calculated. excluding the

\ren o{ . ]bb Ma. q hich l  ield aees ot .rJ5 1 .]  Ma
111^ r ro  : . {  Ma  co r respond ing  t o  275oo  and
{4.v i  ot the released . 'Ar. 

r(spccl ivelv. A coex
r \ t r ng  \ hea red  

-b i o l  i l e  y re l t l e , J  i n . , u " , i l l  p l o r "uu
agc of 29,1 r 3 Ma. but with two recognizable
platcaus for the low- and high-lemperarure
{ l ( p \ .  \ \ h i c h  a r e  2 x q  , J  M a  ( . 5 J x o o , . . r . a r e o' 'A r )  

and .3 t ) l  4  Ma  t , t 2  xn "  r r l ea .ed  A r . t .
respecl ively.
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.  
F rom a  mc tagJbb ru  rSKT l  samp l (  f r on l

Lou rn rc (  dn  amph thu le  { c ro \ s t l e  ove rg r , rwn  hv
aggre-qates of l ibrous pale actinol i t ic hornblende
and actinol i te) revealed a well-defined age
plateau at 321 I 6 Ma after the f irsr scattered
l , ' $ . t cmpr ' r a ru re  . r ens  co r responJ ing  l o  lU .9oo
oI Ine rclea\ed -Ar

Muscovite from a mylonit ized Bitouchov
n ) ( l ag r . r n i l e  {SKR)  . honcd  r  p l a teau  age  o f
152 : n Ma (Lri .-1"" rel(areJ . ,Ar.1 u herea. the
mu<Co \ r l ( _concen l ra l e  o f  a  ned rby  g reensch i \ t
samp lc  (SKqr  [ r om the  J r zc ra  R i ve r  Va l l c l
\  ieldeJ d concordant plaleiru ,rce of Jzl, l  . l  Ma
(e+ .  /  ' o  r cLea \ed ' "A r )

"  
Tso  mr lon i r ^e . . t samn les  SU lg  and  SU42)

l r ( 'm  l he  I n r ra -Sude r r c  l - au l r  { p i l chon i ce  dam;

: : l unCr r lB  
t o  rhe  KJT_ \  e r r  ana l ysed .  A  s i nS le

gratD ot muscovrte from the sample SUJ9
r i c l ded , rhe  p la reau  age  o t  l 2 , l  : . r  \ 4a  (g j "o

Ie l : a . : , r  , ' l r l  
t o  owed  by  rw , )  y . , ung ( r  s rep \

Jno  a  noa t  h rgh - r cmp( ra ru re  \ l ep  o l  l 2b  F . t  M ; .
rf f  mu\co\ l te ln \amplL, SU,l2 cl isplaycd an age
\pec r rum bes tnn ing  $ t l h  \ e !en  sca | l e reJ  lO$_
l cmn( ra lu re  \ t ep \  { q .4 "o  o l  l he  r ( l eased  .A r )
IoIowsJ b\ .rn age plateau at 33.1 3 Ma, corre
sponding to 68.6% of the reAr release and
ending with two high temperature steps with an
rntegrated age of339 a 3 Ma.

From the Krkonoie-Jizera pluton rwo granlte
vanelles. the Liberec-type granite and Tanvald_
l l p (  g ran r t (  we re  Ja teJ .  f he  f o rm( r  i .  a  po r_
lh)r i l ic hior. i l  e-mon,,ogr an rre {sample SK)t}7)
!\ ,hlch pro! ideJ a singl( bio(i le for anal l  sis. The
oDra lned  dg .  \ p ( c l rUm d i sp layed  i nc reas ing  l ow-
Iempera tu re  s l eps  ( re f \ r esen t i ng  20o "  u f  t he
re tea (Ld  "A r )  l r om 5n  Ma  up  t o . t l h  Ma .  Thc
l : l r on r l : ^age  p la t rau  compr i s i ng  l o  hea r i ng

:,.1p. 
'^ ' , ." :  ot "Ar relcased) yiel. tcd rge or

i r l ,  
, ,  ,  y , ;  rwo  i a . r  h i gh_ remper i l t u re  \ l ep \

l : : " i l  
"  

: l gh l  
d ( c rea \e  i n  age ,  r u  J l 5  Ma  and

r r+  v l J .  ) l ng l c  musco \ t l e  o f  t he  Tan ra ld_ t yp t
t\ t  o-mic. l .gr.tntre t .dmnle SK,l0l I  recorJ\ a u; l l
oenneo  p td l cau  age  a t  I  I 2  2  M t  (q4  Uoo  o f  t he
released reAr).

_ The following data were obtained on the set
lrom.lhc Soulh Krkonoic Compl(x tSKC). From
rn (  pnv  on l r r , / ( d  me lag r .n i t e  ( \ amp le  SKJ . ,  nea r
Ze l ( , / n i  B rod  c i gh l  !E ry  .ma l l  g r l i ns  1 i  20 t )
!mJ.or muscovlte were analysed together dis_
p rd \ rnp  regu la r  t nc rem( .n t  , , 1  ages  un l i l  t he  l o l a l
lusron age ol .150 . . l  N4a. repre\(nl ing 62.5on o[
r ( l ea .ed  "A r  

Zoned  ph logop i re  l r om an  r l t e r t d
o ] l v t n ( . - n l r o \ane  m ine l t<  ( sK ,4 l  c ro \ s_cu l l i ng
rnc  5K(  

.me la \ec l imen t \  a l t e r  young  tppa ren t
Jge \  i n , l he  l i r s t  f ou r  l o \  - t cmp( . ra l u t c \  s l eps
Ie \eah  d  age \  bc lu (en  . 121  and . t 27  Ma  fo l l ow id
Dl all age plateau at 314 t 6 Ma corresponding to
7l.57n released r ')Ar.
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increasing low- to intermediate-temperature
steps up to 335 Ma continuing in the age plateau
ol 322 ! 6 Ma equal to 57.1% of the released
ieAr. Mineral concentrates of phengite from the
shcared blueschist and phengitic muscovite in
sheared phyl l i tc (SK21 and SK22. respectivel l)
near Vrchlabi yielded well  defincd plateau ages
of 320 i t  3 Ma (92.4'k ieAr release) and
322 i  3 Ma (897" released rqAr). rcspectivelv.

From the sheared Krkonoie gneiss samplcd at
the Elbc Dam. the muscovite concentrale
(SK2,l) was daled giving a plateau age of
313 1 3 Ma, coresponding to 92.5% rclcased
reAr. A single grain of muscovite from the
sheared KrkonoSe gneiss (SK25) sampled in the
Upa Valleynearthe Leszczyniec shearzone pro-
vided a plateau agc o1323 t 6 Ma calculated for
qh .hoo  o t  t he  l 'A r  r ( l ea \ c .  A . i ng l t  h i o t i r e  repa -
rated ftom massive coarse-grained porphyritic
nletagranite (SK206) from the northeastern part
ofthe Krkonoie gneiss body displa_ved consider-
able age discordance belween the lo\\ , ' -  and
high-tcmpcrature steps. The intermediate tem-
perature gas fract ions give an intcgrated plateau
age of 334 1 3 Ma representing 60.1% of the
released _r 'Ar.

F ron r  de fo rmed  Ordo r i c i an  S i l u r ' dn  con -
glomeratic quartzite (SK201) in rhe vicinir!  of
1he Krkonose orthogneiss in the Nla16 Labe
Valley, a nruscovite concentratc was scparated
and analysed. The obtained age spectrum
reveals a dist inct age plateau at 3.10 t 6 Ma calcu-
lated for 72.I 7" r ' )Ar released-

Muscovitc concentrate was analysed from the
strongly sheared and mylonit ized porphyroid
( \ cmp le  EK2 t ) l )  l oca ted  i n  l h (  I  ( . , / c . / \ n i cc
shear zone in the East Krkonoie Complex
(EKC). The concentrate records the \\el l-
defined plateau age of 33,1 i  6 Ma. correspond-
ing to 89.2% of the reAr release. Another
Ordovician Si lurian quartzite (SK202) near
Jan .ke  Ldzne  $as  da leJ  on . i ng le  mu .c t r r i t <
g ra in  ( - 1mm)  and  muscov i t e  concen t ra te .
respectively. The latter yieldcd an age spectrum
w i t  h  i r r e g u l a r  l o u - t e m p e r a t u r e . l e p . .  r e r m i
nated in a f lat age plateau at 336 a 6 Ma
(83.9% of the released r!Ar). The single grain
records the age plateau al 33,1 1 2 Ma. corre-
sponding to 90.1% of the released reAr.

Fron the SW, parl of the Gc1ry Sou'ie Block
(GSB) muscovite from the Dr anatectic granite
(sample SU46, south of Walim) with sillimanite
l ineation (Zelazniewicz 1990) vielded thc plateau
age of 359 t 3 Ma representing 96.3% of
released-reAr. The muscovite of sheared gneiss
(SU4U) from a sinistral fault zone of the SW
margin of the GSB near Przyg6rze revealed
similar spectrum with the identical plateau age of

359 t 3 Ma (97.6% ofreArrelease). However, the
coexisting biotite displays the age spectrum with
irregularly inc.easing low-temperaturc steps up
to apparent ages slightly oscil laling around
380 Ma. The integration of 90.5% released r'rAr
give the 'plateau age' of 381 r 4 Ma.

From the eastern part of the Orlica Snieznik
Dome (OSD) four samples were dated: the
migmatit ic Gieralt6w gneiss (SU1l ), mylonitic
Gieraltdw gneiss (SU10). mylonitic Snieznik
gneiss (SU17) and orthogneiss (SU21) associ-
ated with eclogites from thc transition between
Gieralt6w and Snie2nik gneisses.

Biotite concentrate of migmatit ic Gieralt6w
gneiss (SU11) NE of Radoch6w displays an age
spectrum with considerable errols, due to lery
small amounts of Ar rclcascd during the analy-
sis. The integrated plateau age of 333 i 7 Ma
was calculated for 90.5% oi the released r')Ar.
The apparent youngcr agcs in the init ial low-
temperature and final high temperature stcps
matched higher Ca/K ratios. which suggest intra
sample inhomogeocity. The muscovite of the
mylonitic Gieraltaiw gneiss from a sharply
l im i ted  s in is t ra l  shear  zone (SU10)  in  the
migmat i t i c  gne isses  (SUl1)  d isp lays  an  age
plateau at 321 a 3 Ma, representing 63.7% of
thc rclcased 'eAr, followed by scattered high-
temperature steps finishing at 333 t 1 Ma.

A large biotite flake (500 pnl) of the myloni,
t ized Snieznik gneiss at ldzikow (SUl7) records
an age speclrum with increasing low-tempera-
ture steps from 73 to 329 Ma, succeeded by the
age plateau at 33:l t 3 Ma, corresponding to
5.1.6% released reAr. The following high-
temperature steps scatter between ages of 366
and 333 Ma terminating with a total fusion age
of 3,13 I 2 Ma. A single white mica (phcngite)
ofthe high pressure-orthogneiss at the SE endof
Migdz,vg6rzc (SU21) displays the age plateau of
3,10 a ,1 Ma. corresponding to 82-27o rclcascd

A d tlitiontrl e lectro n microp r ohe
lnvestigations

The blueschist white mica samples occurfing on
foliation planes or as inclusions in carbonates
(from the vicinity of Vrchlabi, SK21) werc
analtsed by electron microprobe (Table 1). The
results are plotted in the Si v. Al diagram (scc
f i g  5 ) .  l h e  f o l r a l i o n  p l a n e  w h i t e  m i c a .  a r c
phengites with high Si contents of 1.37 to 3.49
per formula unit (f.u.). In comparison, the white
mica inclusions in carbonate yielded somewhat
lo\r'er Si (f.u.) contents of 3.31 to 3.,10; although,
the) are also regarded as phengites. Two white
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mica inclusions show paragonil ic composit ion
that. as rcgards nretabasites. indicate an earl ier
blueschist lacies mctamorphic episode ( Guidolt i
1984). Considerjng a temperalurc range ot
300-500'C for the blueschist facies in the South
Krkonoie Complex (Patoaka et d1. 1996r Kr]za
l99tl)  the pressure-condit ions are cst imaled at
nore than 10 kbar.

Discussion and interprelalion of the
{ArFeAr ages

Ihc mineral plateau ages are interpreted to date
last cool ing through appropriate tempcratures
necessary forintracrystal l ine retention of argon.
Although these so-cal led closure lenperatures
arc vafiable and hard to define (e.g. Vi l la 1997:
McDougall  & Harison 1999). nominal values
of closure temperaturcs are used tn most
geochronological studies. The applied tempera-
tures arc typical ly c. 500 "C for hornblende (Har-
r ison 1981).350 "C for muscovite (e.g. Purdl &
J:iger 1976) and 300'C for biot i te (e.9. Hodges
r  991) .

Lu.sati7n Grunitoid Conplex ( LGC )

The Early Cambrian calaclaslic Za\r'id6$ tvpe
granodiorite (5,10 Ma. lJ-Pb zirconr Korvto$ski
et al. 1993) from the southcaslern part of lhc
LGC reveals highly disturbed r"Ar,/" 'Ar age
spectra on recr] 'stall ized muscolitcs (SK30*1 )
due to partial resetting of thcir K Ar s)'stems
during sericit ization rclated 1o the later catacla
sis. Howevcr. the completely rcscl sericite flakes

(SK30+2) date cataclast ic deformatior at
323 - 6 Va (Visaan,Nan1urian).

Krkonoie Jizera Terrtne ( KJT)

The results fronl the KJT dist inguish several
p rom inen t  age  i n t c r va l s :  352 -350  Ma .
3 .11  3 l { )  Ma .336  333  Ma .32 ,1  320  Ma  and
I  l r - . i  l j  \ l J  i  f i ! .  { . 1 .  The  l o l l o \ !  i ns  d i : . (  u . \ r on  r \
subdivided into thcsc age groups.

352 35A Ma antl  311 310 M.r The oldest
l l rArrr ')Ar ages wcrc obtained from stronglv
mrlonit ized metaSranites of the South
Krkonoic Conplex (SKC). In the analyscd
meta-sranite sampies (SK3 and SK8) the box
shaped cluartz r ibbons and plast ic recrystal l iza-
l i on  o l  qua r  l /  r nd i cJ l e  (  l (  \  a l ( J  l empera l  u r .  r  i l l
r l r . , r n s e o l  l 0 i r  J 5 n  C d u r i n e d e l u r n r i r t i L , n ( o r -
responding to higher grccDschist facies mcta
morphic conditions. Thc samples providccl ages
of about 352 350 Ma. interprctccl as cool ing
after m,vlonit iral ion during tcctolr ic exhumatron
and thrustir lg after thc high pressure cvcnt.
While SK8 showcd a concordaDt age plateau at
3 - 2  o \ l a . S K r \ i e l d s \ o u n e c r r P l a r e n l  3 e ( \ i n
lo\{- to intern, lediate-tcmperature steps due 1o
parl ial  dif fusion af ler the tectonothermal event
at 3-50 r ,1 Ma. This part ial  dif fusion probably
took place during upl i f t-related grcenschist
facies metamorphism which ceascd at..  3,1() Ma
as indicated b1 r"Ar/ ieAr ages of3,14 t 3 Ma prcr
vidcd bJ the metavolcanic greenschist (SK9) of
the SKC and 3.10 t 6 Ma measured on the ducti le
deformed conglomeratic quarlzi te (SK201)
overl, ! ing the Krkonoie gneiss. ' fhcse ages are
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Fig.6.  r |Ar / rqAr p lateau ages in thc wcn Sudeles For thc Lcgcnd and expLan.r t ions scc FiSure I

consistent with the lrrAr/r ' )Ar age span of
345 340 Ma from the EKC (Rlchorl \ Ioun-
tains). which is interpreted as l l le age of the
greenschist facies rctrogressioll after thc high
pressure-low tcmperature event (Maluski &
Patoika I997).

33(t-33-l Ma Ages between 336 and 33,1 \Ia
wcrc obtained from the sl ightly deformcd
Krkonose gneiss sample (SK206) u' i th onlv
poorly dcvcloped fol iat ion as r lcl l  as from rocks
of thc East Krkonose Complexes involr ing the
stro|1gly sheared quartzi le sample (SK202) \ \ i th
a prominent NW SE oriented l incation dipping
moderately to thc SE. and the m)' lonit izcd por
phyroid (EK201) of the Leszczyniec shear zone.
The similar ages of biot i te and muscovite indi-
cate relat ively rapid cool ing through their
appropriate closure lemperatures. As both
nearlv undeformed and mylonit ized sampies
yielded the same ages. somc local shearing and
defor mation under greenschist facies condit ions
may bc assumed as results of the sarre elent.

These ages arc interpreted to date nappe thrust-
ing in the South and East Krkonoie Complexes.

l r  r L !  cd \ l c rn  pa r t  o l  l l r (  KJT .  l he  I ze ra  ene i ' .
(sheared variety) provided the mica ages ref lect
ing thc Vis6an tectonothermal overpnnt.
Horvever. the seriouslv disturbed age spcctrunl
of the shcared gneiss sample (SU33). suggests
that an excess of Ar may have been incorpor-
ated. Provided that the calculated ages of
335 - 3 N{a and.l28 t 3 Ma reprcscnt the t iming
of a dist incl tectonothermal cvent. i t  has to be
decided whether they correspond to either post-
deformational cool ing throughout widespread
grecnsch jst facies metamorphism or subsequent
local shearing in the Izera gneiss body. The
interprctat ion of this age has to renrain not
uncqui\ocal because both microfabric studics
and the data on thc coexist ing sheared biot i tes
fai led to givc anl further information. The latter
revealcd a disturbed age spcctrunl indicating
part ial loss of Ar. The apparent ages ol
301 - 3 NIa ancl 289 r J Ma arc therelore
rcgardcd as minimum agcs which probably

: +=-
r 
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post-date the latest granite intrusion of the
Krkonoie-Jizera pluton (310 r 5 Ma: Mierze,
jewski er al 1994; 304 t 14 Ma: Kr6ner er a1.
1991a; 372 ! 2 Mat this work).

In the northem part of the KJT two mylonites
tiom the Intra-Sudetic Fault (lSF) (PiJchowice
dan) provided muscovites yielding distincr
plateau ages of 333 r 3 Ma (SU,12) and
32,1 t 3 Ma (SU39). Taking into accouDt more
pronounced shear strain features of the sample
SU39 in a comparison with SU.12, the age differ-
ence may indicate that during the shearing SU39
experienced also higher temperatures sufficient
lbr openinghesetting of the muscovite K Ar
system at 324 t 3 Ma.

Howcver. the above described ages may
reflect several different stages of (re)activation
ofthe ISF (e.g. Aleksandrowski era1. 1997). The
latler ioterpretalion is supported by the appar-
ent age given by the last two high temperature
stcps rn the age spectrum of sample SU42
(339 t 3 Ma) that is comparable to the age of rhe
greenschist overpint in the EKC and SKC.

According to the Ar/Ar data ftorn thc SKC.
EKC. Krkonoie and Izera gneisses, ubiquilous
early Visdan (3,14-333 Ma) greenschist facies
metamorphism associated with local shearing
and thrusting dominated in the KJT during
exhumalion processes following the high
pressure low temperature cvent.

321-320 Ma Most of the ages are grouped
bctween 324 Ma and 320 Ma. The examplc is the
previously mentioncd mylonite age from thc
internal part of the ISF at the easiern border of
the Izera gneisses of 324 ,t 3 Ma. ln rhe SKC the
sheared metatulfite greenschist (SK13) and
weakly deformed netagabbro (SK7) reveal
plateau ages of 323 t 6 Ma and 321 r 6 Nla.
respectively. The mctatuffite unden4ent a green-
schist facics overprint with subsequent strong
shearing. The platcau age of323 I 6 Ma dates the
time of shearing whereas the last high
temperature-steps of the Ar-release spectru
revcal an age of352 t I Ma \r 'hich mav represent
a record of the onset of exhumalion and thrust-
ing according to the ages from the metagranites
of the SKC. Thc metagabbro contains indicators
(Na-amphiboles) ofa former high pressure event
which was overprinted under greenschist facies
conditions. By comparison with the age of the
deformed metatuffite the plateau age of the
slightly deformed metagabbro (SK7) is
320 t 6 Ma and nrust date either shearing or some
late deformation.

ln the connecting belt between the South a.d
East KrkoDose Complexes thc samples of glau-
co l thdn(  b lue \ch i . l  {SK2 l t  and .ncompa. \ inp

graphite-serici te phyl l i te (SK22) were taken.
Both samples retrogresed under greenschist
facies condit ions, and experienced latcr shear-
ing. too. The blueschisr and phyl l i te white micas
are phcngites and phengit ic muscovites, respcc-
t ively (see above). The ages of 320 t 3 Ma and
322 t -l Ma provided by the micas are inter-
preted as records of latc sheadng. From the SKC
also the sericite-quartz metarhyolite tuff sample
(SK14) revealed an identical age of 322 t 6 Ma.
The strongly sheared metagranite sample
(SK25) from the southeastern part
o f  l he  Cambr , ' -O rdov rc i an  K rkonoSe  gn ( i ss
(509 .190Ma: Krdner er al. 1994h.1997) adjacenl
to the Leszczyniec shear zone yielded a well-
defined age plateau of 323 t 6 Ma, which is evi-
dence ofcomplete resett ing during the shcar and
fault movements.

An identical rr)Ar/reAr age (320 t 2 Ma) was
obtained on the sanple SK207 (biot i tc) from
thc KrkonoSc-Jizera pluton (Liberec-type
g ran i t c ) .  The  b io t i t e  age ,  r ep resen t i ng  t he
closure of the K-Ar svstcm at a temperature of
c.300 i  50 'C (c.g. Hodges 1991), constrains an
emp lacemen t  and  coo l i ng  o f  t he  g ran i l e
throughout the late Variscan shearing men-
t ioncd above and corresponds to results on the
magnetic fabric of thc Krkonoie Jizera pluton
(Diot . , .  dI.  1995) as well  as to the descript ion of
W:-W-ESE trending feldspar l ineation by
Cloos (1925). Thesc structural features indicate
that both the eranite and in i ts metamorphic
envclope shared defornlat ions. The biot i te
cool ing agc nts with thc lack of contact meta-
morphisn along the ISF (e.9. Mierzejewski &
Oberc-Dziedzic 1990). The contact metamor-
phism with condit ions of temperature above
600 "C and pressure below 2 kbar (Alek-
sandrowski er al.  1997) was older than the
biot i te cool ing at c. 320 Ma whereas the semi
bri t t le and bri t t le left- lateral displacements
along the ISF were the youngest process.

According to the above results. small- to
large-scale shcar and thrust movemenls tool(
piace in the KJT bctween 324 320 Ma close tcr
the Vis6an/Namurian boundary.

311 312 Ma The youngest ages were obtaincd
on the Tanvald-type granite (Krkonoie-Jizera
pluton), the minette dyke cross-cutt ing the SKC
metasediments. and sheared metagranite from
lhe  no r l h t \ . s t e rn  pa r l  o f  l he  K rkono i c  gne i . s
nearb_v the Krkonose-Jizera pluton. The ideal
dse  n la teau  o f  312  -  2  Ma  o l  a  l i r r gc  muscov i re
(>2mm) of the Tanvald-type granite (SK20tt)
from the SW border of the Krkonoie-Jizera
pluton dates the cool ing after a later magmatic
pulse than the Liberec-type granite intrusion.
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This age matches with the Rb-Sr whole rock
ages of 310 t 5 Ma obtained for the llne-grained
variety (ridge-type granite) of thc Krkonoic-
Jizera pfuton (Mierzejewski et al. 1991\. fhe
muscovite of the Tanvald-type granite. which is
considered to be the oldest granite generation of
the Krkonose-Jizera pluton (e.g. Klominsk!
1969), may be reset as the result ofthe late mag-
matic pulse dated at 312,t 2 Ma. The lale or f inal
magmatic pulse generated the dvkes cross-
cutt ing the SKC metasediments (Ptdk 1962).
The postmctamorphic and postdeformational
dykes are represented bl,  the minette (SK4: phl-
ogopite) dated at 314 a 6 Ma. They correspond
to the f inal stage of Variscan magmatic aDd
leclonometamorphlc processes.

The sample SK24 prescnts a complex histor,y.
Dcspite i ts belonging to sheared Krkonoie
gneiss, the age of its muscovite is much vounger
(313 t 3 Ma) than the delined age of shearin-q in
the KJT (32,1 320 Ma). I ts proximity to the
youngest fine grained granite facies may explain
a  comp le te  rese t t i ng  o [  t he  .ma l l  muscov i t e .
(160 250 Um) which occurred wilhin lempera
ture conditions high enough for such a process.
but not sufficient to create contact metamorphic
mineral growth.

G6ry, Sowie Bbck (GSB)

The syntectonic granite mobil isate (SU:16)
yielded a muscovite age of 359 a 3 Ma. This
cooling age supports the conclusion of a late
Devonian high temperature medium pressure
mctamorphism occuning in the GSB. as pro
posed by Brdcker et.rl ( 1998) and Timmermann
er ul. (2000) who found the ages of 372 t 3 Ma
(Rb Sr isochron) and 378 t 2 Ma (U Pb mon-
azite), respectively. Our result. l inked to these
ages contradicts the interpretation of Krdner &
Hegner (1998) based on a Pb/Pb zircon evapo-
ralion age of 473 r 2 Ma.

372 a 4 Ma with an inverse ordinate intercept
(ri'Arir"'Ar ratio) of564 r 224. This could suggcst.
although the isotope correlat ion is no1 well
defined (MSWD = fl.il), an intracrystalline con-
tamination with excess argon components. An
alternativc cxplanation of the apparent plateau
age (which is even older than the U-Pb monazrte
ages) would be the K-loss during chloritization of
the biot i le leading to enoneous higher'age'
values.

Orlica- Snieinik D ome ( O S D )

I  he  '  A r  -A r  age  resu l t s  l r om the  Sn ie /n i k
Massjf.  in the eastern part of the OSD. range
between 340 and 321 Ma.

Thc carly Vis6an white mica (probably phen
gite) age (340 a 4 Ma) obtained on a high
pressure orthogneiss (SU21) (associated with
eclogites) corrcsponds with a SHRIMP result on
zircon r ims of a migmatit ic Gieralt6wgneiss (342
,t 6 Ma) which is interpreted to be close to the
high temperaturc low pressure peak metamor
phism (Turniak et al. 2O0O). These coincidental
zircon and white mica ages imply fast cooling.
and represenl the t ime of upl i f t  and decom-
pression after older high pressure and high
tempera!ure events.

Biot i tcs scparatcd from the samples of the
nl! lonit ic Snie2nik and migmatit ic Gieralt6w
gneisses (SU17 and SU11) yielded ages of 334 t
3 Ma and 333 t 7 Ma, respectively. Both ages
represent the continuation of upl i f t-related
cooling sincc biot i tes are less Ar-retentive ( i .e.
lower closing temperatures) than the white
nicas dated at 3,10 Ma (SU21). Therefbre the
minimum agc of thc SnieZnik gneiss mylonit iza
t ion is 33,1 :t  3 Ma. The equivalent age shown
bv the nigmatit ic Gieralt6w gneiss (SU11) con-
firms this mid-Vis6an uplift-related cooling, and
is consislent with previously publ ished data from
the OSD (see Review of geochronology).

The sheared gneiss (SU,IS) from an oblique The sample of mylonitic Gieralt6w gneiss
sinistral shear zone on the Swmargin of the GSB (SU10) from a sinistral shear zone (l ineation
near Przyg6rze yielded the identical muscovite 2,10/15) exposed about ten metres from thc
age of 359 t 3 Ma identical to that of the syntcc- sample SU11 yieldcd a muscovite age of321 t 3
tonic granitc mobil isate. The shearing. u'hich Ma. Regarding lhe older biotite age of the
overprinted the earlier anphiboiite facies m],lonite country rock, this age is considered as
dextral strike-slip event. took placc under low- the time ofmovcmcnts in this discrete shearzone.
tcmperature greenschisl conditions (biotite was Consequently it is evidence for the very limited
substituted by chlorite and quartz behaved plas- extent of the early Namurian shearing.
tically) which were insufficient to reset the K Ar Severalsamples show low-temperature extrac-
system of the muscovite. Therefore ihis age is t ion ages (samples: SK4. SK7, SK30. SK207.
also interpreted as the date of an uplift related SU11. SU17. SU35) suggesting a post-Palacozoic
cooling postdating the peak metamorphism. The overprint in thc northeastern Bohemian Massif.
coexisting biotite yielded the 'older plaleau age Comparable roAr/i')Ar ages from this region have
of 381 1 4 Ma. The calculation of the corle- been interpreted as thermal pulse related to the
sponding inverse isotopc corrclation agc yicldcd Alpinc Carpathian orogeny (Maluski el d1. 1995).
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Conclusions: Variscan tectonothermal

developmcnt in the West Sudetes

The Wcst Sudetes arc a complex mosaic of peri
Ciondwanan crustal fragments or terranes that
arc considered to be members of the recenllv
t e rmcJ  A rmor i Lan  TL  r rane  A . ' .mh l rec  r  l . r t  

' /

dl .  1997). I1s componenls \ \ 'erc uelded together
by closing intervening narro\r '  basins (seauavs)
and oceans due to series of mutual col l is ions as
wcll  as col l isions \r ' i th Bal l ica (r East Ar alonia)
culminatinS in the Variscal orogenr' .

The closure of the inter|eni ig sca*ar,s b!
oce . rn r c  l i t h , ' sphe re  suhJu . t i on  11n .  " . . , 1 :1 -1 . . 1
with high pressurc metamorphism. The olde\t
high pressure-high tcmperature c\�ent
(15 20 kbar. 900 1000 'C) in lhc Wesr Sudere\
was datcd at,102 Ma (Earlv De\lnian) on felsic
granuli tes and garnet peridoti tes of the G6r!
S , ' r \ i c  B lock  lB ruL . kn i r ,  r , r / .  l ( l , r b :  O  B r i e r  e r
.r1. 1997). Subsequentl l ' .  an airphibol i te- iacies
(i .e. high tcmperalure mcdium pressure) meta-
morphism associated with widcspread njgmati-
zation at temperatures of about 700 73tl  C and
pressures of around,l  5 kbar affected the gran-
ul i tcs and peridol i tcs as well  as the surroundins
migmatitc gneisses (Zclaznie\\ icr 1995). The
peak of the latcr metaDorphic elent is datcd
a round  3 l l 0  Ma  ( van  B reemen  c l  a / .  1988 :
Bri ickcr e/ d1. 1998: Timmernann e. d/.  2000 ). i .e.
to the earl icst Late Devonian (Frasnian) (cf.
Tucker 1141. 1998). Rb-Sr ages bct\\ 'een 37J and
360 Ma (van Breemen er al 198Et Bri ickcr er c1.
1998) and +1rAr/r 'rAr dara oi 359 NIa (5l,r .+6.
StJ48) indicate a post-peak metamorphic
cooling do\\ 'n lo temperatures of around 3-5(J "C

(nominal muscovi le blocking tcmpelature for
Ar. e.g. Purdy &.Ti igcr 1976). and e\, idence of a
r i r l i J  F rmenn ra r  u l l i l r  u l  t he  L jSB  J f r .  r  l he  p re -
ced rng  ca r l l  f r r . n ran  rm lh rho i i r e  t . , c  e .  c \ ( n l .
This is the t inal staqe of metamorphism in the
GSB. Fol lowing the Lale Dcvonian the GSB
bccame the s()urce area of conglomeratle
sequenccs in the adjaccnt sedimenlar! basins
(Zelainte\\rcz 1997 . Krvzaer41. 19991

lhe Fanennian upl i f t  of the GSB rras con
lemporaneous with the subd uction -re 1a ted
blueschist facies melamorphism in the EKC ter-
ninati ig al about 365 360 N{a (Maluski &
Pak)aka 1997). Eclogitc facies metarnorphism in
the OSD wherc U-Pb zircon ages in the span
bctwccn 372 and 36(l Ma mav del inc the t inle of
high pressure-higb lempcrature metamorphic
cpisode (Bri ickcr cr dl.  19971.

The pressure and temperature condit ions in
the high pressure units of the EKC (Richor\
Mouilains) and OSD (Migdzvgorze and Zlote
units) are qui le dif ferent. l l ] l  the Richorv Nloun
ti l ins thc blueschisl facies metanorphism $as

estrnralcd at T = 300 500 "C and P = 7 10 kbar
lPatoika ..  a/.  1996: Krvza 199i1) whercas the
cclogites in the OSD underwent UHP nletamor-
phism in a contincnt-continenl col l is ional
regrme al around 66() 800'C and above 27 kbar
(Bakun-Czubaro* 191i9. 1992; Brdcker &
Klemd 1996). The ultra high pressure event in
the (JSD rvas followed by isothermal decom-
pression and cooi ins from eclogite to amphibo
l ire facics condit ions of 

' f  = 60t) 650 'C and
P  =  I  l l  kba r  (B ra i cke r  &  K lemd  1996 :
Kozlo*ski & Bakun-Czubarow 1997).

Thc U Pb and Sm Nd data that cluster
around 3J0 Ma (early Visian) are considered to
bc the f inal sl :r-sc of high pressurc and tempera
ture melamorphisn (Br(tckcr ?/ al 1997) or as
close to the peak of a disl inct high tempera
lure lolv pressure ovcrprint (Turniak el .r l
21J00). respcctivelv. ln a combination with the
idcntical ' rAr/r ' )Ar result of -1,10 Ma on the
samplc SLJ2I these ases cre inlerprctcd to be a
!on \<qu .nc (  , ' l  r . p i d  u f l i f l  un r l  decumpr . . r s i on
during thrusting in east to NE direct ion (e.g.
Turnjak cr a/.  2000). This defornal ion continued
throueh miclcl lc Visdan t inres under greenschist
facjcs condit ions as documented bv cool ing aqes
of , :3f333 \, la on the samples StJl l .  SUlT and
the earl ier publ ished Rb Sr and Ar/Ar data
grouped befiveen 335 and 321] Ma (Borkowska et
d1. 1990: Steltenpohl et al. 1993.. Maluski ?/ dl
1995: Br i lckcr el a1. 1997).

ln the KJT thc blueschist facics meta or
phism of thc latest Devonian age was rapidly fol-
lo\\ed b\ '  tectonic cxhumation and thrusting of
once dccpl! buried crustai sl ices at around
i5(l  Nla (earlv to middle Tournaisian) prodrrcing
thc upl i f t-relaled greenschist facics metanor
phism dated at 3.15 3.10 Ma (Maluski & Patoika
1997: Marheine eta1. 1999). Thrusting and dcfor-
mation under qreenschist facics metamorphisnt
l  , ' Ju \ cd  ra \  p r . ap r !d r i un  o t  l hc  Va r i . ( an  n ro -
genic fronl gencral lv fronl east to west direct ion
in thc KJT le.e. Kachlik & Paloaka 1998) was
dated bet\\een (. 3;15 and 335 Ma. The propa-
gation of the orogenic weclge is shown by the
decrease of nlelanorphism from a garDet zone
on the cast to a chlori te zone on the NW and bv
diminishing ages of f lysch scdimentation onscts
(Kachlik & Paloaka 1998.2(X)l).  Thc younger
ages (of..335 \{a) occurring in the eastern pafi
of the KJT mav be also interpretcd as out-ol
sequencc-stacking al lhe back of a thrust belt
(e.r.  Plesch & Oncken 1999). where st i l l  deeplv
buried i lnd lhercfore hot nlalerial was upl i f ted
and thrust over an alreadv cooled nappe-pi le.
During this stase the dexlral str ike-sl ip ISF zone
\ \ Jc  . , c l i \ . r r cJ .  L r  a  more  r cn ,  r a l  i n t e rp re t i r t i r '  
thc KJ f.  comprisins thc lzerr Sneiss. KrkonoSe
i re i . . .  fKC  i nd  SK(  u r J ( r \ r cn l  . r  pc r r : r . i r e
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early to middle Vis6an greenschist metamor'
phism with local ized shearing and thrusting
between 3,15 and 335 Ma.

The comparison of r1)Ar/i.)Ar ages fron the
KJT and OSD reveal coeval upl i f t  and decom-
pression in bolh complexes- Thc KJT is inter-
preted as a pi le of parautochih onous to
al lochthonous sl iccs thrust to the Nw oo the
Saxothuringian foreland in Earlv Carbonilerous
times. while the C)SD is stacked in an east 1o \E
dircct ion on thc Moravo-Silcsian nappe-pi1e
(e.g. Schulmann & Gayer 2000: Turniak er al
2()(X)). The overthrusl ing of both conrplexes on
their forelands is related to microcontinent col-
l i s i ons  i n  t he  Wes t  Sudc les  ( c .e .  N la l usk i  &
Patoaka 1997: Cymerman ela1. 1997r Kachli l  &
Patodka 2001).

Subsequenl earlv Nanrurian (325 320 \{a)
small- to large-scale shear movements including
thrusting. str ike-sl ip and normal fault ing.
affccted thc OSD and KJT as well  as thc ISF
zone and the eastem pafi  of the LGC. These
maior late Variscan processes modif ied the
dominan t  composcd  NW SE d i rec ted  l i nca r
fabric ofthe KJT. reactivated the ISF. and sener
atcd the contcmporancous cmplaccmcnt of thc
late tectonic Krkonoie Jizera pluton (biot i te
r lrAr/reAr cool ing age:32{) 12 \4a).

Thc latest magmatic and tectonometanlor-
ph i c  p roccsses  i n  t he  KJT  a rc  da t cd  a t
314 312 Ma (N.lnrurian,i  Westplral ian bouncl
ary). This l imit is set both b-\ '  the intrusion of the
la l es t  K rkono ie  .T i ze ra  p lu l on  re l a ted  dvkc
(represented by the post-tectonic minette) and
thc agc of thc contact aureolc of thc pluton
(wilhin the ad.jacent contacl metamorphoscd
gneiss). An identical r lrAr/:r lAr age obtained on
post-deformational muscovites from the OSD
rocks ref lects cool ing undcr stat ic condit ions
(Maluski r1 dl.  1995).

ln conclusion. the prominent earl !  Namurian
(325 320 Ma) local ized shear and thrust mole
ments accolnpanied (and t 'o11owed) b,v NW-SL
oricDtcd extcnsior (c.g. Mazur & Kr1'za 1996)
resul led iD juxlaposi l ion of the disl jnct KJT
tectonometamorphic units. The corresponding
ages of the shear movements in the OSD give
evidcncc for coeval leclonic processes over larqc

f i r t .  o f  t hc  W< . t  Sude les .  Thu .  l he  i u \ t r l n . i
t ion ofthe diversi l led West Sudetic terranes took
p lace  du r i ng  ea r l v  Namur ian  l imes  and  t he
le rm inJ l rono l  l ec l onon re tan ro rph i \  p roc<s .e .  i .
constraincd at thc Namurianiwcstphalian
boundan,.

The dist bul ion of r lrAr/ i ' rAr ages in the \\ iest
Sudetes ref lects the complexit) of the Variscan
polyphasc dcformation and mctamorphjsm
rangin.g from ve lo$-grade to eclogite
facics. Lhc Famcnnian subduction-rclat c d

eclogiteiblueschist rnelamorphism mav bc intcr,
preted as recording closure of narrow seaway(s)
bet\\een fraqments of the Arnorican Terrane
Asse mbla-se (ATA). That would havc rcquircd
an amalgamation of members oI the ATA prior
to their fina1 collision with [,ast Avalonia and
Ball ica. rcspcctivclv. rvhich commenced in the
Tou rna i s i an  (e .g .  S toppe l  &  Zscheked  l 97 l ;
l \ farhcine 1997: Franke 2000). 

' l 'he 
interpre-

tat ion is supporled by thc prcscncc of widc-
spread Famennian subduction-related higl l
prcssurc lo* temperature metamorphism along
lhe Armorican Tcrrancs from Malpica-Tuy in
Ihe  no r th$es te rn  I be r i an  Mass i f  ( e .g .  San los
Zalducgui ct u[. 1995. Rodriguez Aller et ul.
1997) through thc I ie cle Groix and Champto
ceau\ in the Armorican Massif (e.g. Bal ldvre a
a1 1999.2000: Bossc ?.a1. 2000.2001) to the East
Krkonoie Complex in the Bohenrian Massi[.  Al l
these parts of the ATA subsequently underwent
broadll  slnchronous deformation and thrusting
during Visian c\humation proccsses provokcd
br' loint accretion and rhe docking with East
Ar alonia and tsalt ica.

Support and funding of this rese:rrch by the PACE
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