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ABSTRACT

Palaeomagneticdata for ihe DevonianandCarboniferousof the Eu-
ropeanHercynidesandfrom their stableforeland(northernEuropeand
the BriLish Isles) display a very coherenLpatternin inclinaLion, pointing
towardsconsolidationof HercynianEuropeduringLhe mid Lo lateDevo-
man.Declinationdatahowever,showasignificantdispersionandcanbe
usedin order to unravel the deformationhistory of the mountainbelt.
Differencesbetweenthe observedpalaeomagneticdeclinationsandthose
expeetedfor the specificareasandthe age of magnetizaLioncan be corre-
latedto thechangesin regionalsLrike. Linearregressionanalysisof thede-
clination deviations,shows avery strongcorrelaLion (close to unity) for
[hose areas,wherethin-skinnednappeemplacementhasbeenmost pre-
valent.This suggeststhe predominantlyprimarycharacLerof the strucLu-
ral curvature.Data from presumablyautochthonouspartsof Lhe orogen
aremore scatteredbut neverthelessyield a significant, but shallowerre-
gressionline. A L-test of the slope againstzeroslope is signifieant aL the
95 0/o confidencelevel, indicating secondary(oroclinal) bendingof an ori-
ginally deformedfold systemfor the autochLohonouspartsof the rnoun-
tain beIL. It canbeinferred,thatthe presentshapeof Lhe Hercynianmoun-
tarn belL is the resulLof combinedrecurrentdeep-reachingdeformationof
the lithosphereand the superimposedeffectsof thin-skinnedthrust rota-
tions, compatiblewith geodynamicmodeisinvolving the indentationof
HercynianEuropeby a microplateor an African promontoryduringthe
Hercynianorogeny.



148 J/~ Baehtadse

INTRODUCTION

‘¡he geodynamicevolution of the EuropeanHercynideshasbeenthe
subjectof intenseresearchduring the last two decadesand raiher anta-
gonisticscenariosfor the Palaeozoiccrustalconsolidationof Europehave
beenproposedby nurnerousauthors(e.g.LorenzandNicholís, 1984, Behr
el al.., 1984, Maite, 1986,Ziegler, 1986 andreferencesIherein). I-lowe-
ver, a unifying model for I-Iercynian geodynamics,which integrates
geophysicaldataand geologicalobservationshas not beenbrought for-
wardyet.

Ihe Hercynianfoid belt of Europeis generallycharacterizedby a cen-
tral polymetamorphiccrystallinebeiL, borderedon bothsidesby ouLward
facing foid andthrustbelts,consistingof unmetamorphosedor low grade
sedirnentaryandvolcanic assernblages.Although thereis evidencefor a
localizedtectoniceventduring the Devonian(Acadian),themain oroge-
níc pulsehasbeenshownto heCarboniferous(i.e. LateViseanto Namu-
rian) in age (Behr et al., 1984 and referencestherein>. The most promi-
nentfeatureof the EuropeanHercynidesis thewell pronouncedcurvatu-
re of the rnountainbelt as definedby the changein the structural trend
(Fig. 1). Ihis is rnost spectaculararoundthe Bay of Biscay,wherethe to-
tal bendingof the Ibero-Armoricanarc in apre-Mesozoicreconstruction

1 .‘

( ¡

Fig. 1. Geologicalsketchmap of the EuropeanHercynidesin pre-Mesozoicconfiguration
(Van der ‘Voo, 1969). Sho’wn are ihe directiensof Ihe siructural trend (1), ihe norihein
ovcrthrust(2), andihe directionsof DevonianandCarbonifereuspaleomagneticdeclina-
iions from autochthonous(3) andallochthonous(4) areas.A: Carpathians;B: CentralEu-
ropc(HanMountainsandFranconianForest);C: Ardenne-Fifel;D: MassifCentral;E: Wa-
les; E: Armorica; G: Cantabria;H: Galicia-Castilla.
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(Van der Voo, 1969) approximaLes165’ (RiesandShackleton,1976). In
CentralEurope,Lhe changefrom theHercynian(NW-SE) to theVariscan
(SW-NE) sLriking structural trend is lessdramaLiebut still amountsto
about40’. Finally achangein the structuraltrend of about80’ canbe ob-
servedin Lhe Carpathians.

Basedon palaeomagnetic(Vander Voo, 1979)andgeneralgeological
evidence(e.g. Ziegler, 1986 andreferencestherein),it is now widely ac-
cepted,that the Palaeozoicconsolidationof WesternEuropewascontro-
lled by the convergenceof three major plates (Laurentia,Baltica and
Gondwana)as well as by the amalgamationanddeformationof srnaller,
Gondwana-derived,crusLal elementssuch as the Armorica microplaLe
(Van der Voo, 1979) andthe Iberian and Austro-alpineallochthonous
terranes(Ziegler, 1983). In this papera brief review of the Devonianto
Carboniferouspalaeomagneticdata from Central Europewill be given
andan attemptwill be madeLo elucidatea sLrucLural andgeodynamicin-
terpretaLion.

‘¡HE PALAEOMAGNETIC REFERENCEFRAMEWORK

‘¡he strucLural significanceof palaeomagneticdaLafrom deformeda-
reashingescrucially on the quality of the referencedaLabasefrom asta-
ble forelandor craton. It is now widely accepted,thatLaurentia,Baltica,
the British Isles southof the lapetusand the CentralEuropeanpre-Va-
riscanbasement(sLableEurope),havebeenassembledduringtheCaledo-
nianorogeny(e.g.SoperandHutton, 1984).DevonianandCarboniferous
palaeornagneticdata from the Baltic shield andthe British Isles can the-
refore be usedas referencefor Lhe geodynamicandstructuralinterpreta-
tion of palaeomagneticdata from 11w EuropeanHereynides.

‘¡he variousproposedapparentpolarwander(APW) pathsfor stable
Europe(Bridenetal., 1973,McElhinny, 1973,French,1976,Duff, 1980)
agreeraLherwell for theSilurian Lo earlyCarboniferousperiod.Differen-
cesofup Lo 10’ in thelongitudinalposition of the Carboniferouspolesbet-
ween various proposedmodels (Duff, 1980; Briden, 1973, McElhinny,
1973)are howeverconspicuous,andpoint towardsunresolvedproblems
in agecalibration(Perroud,1986).Following adifferentuneof argument,
Edel (1 987a) postulatedthaL notably the Devonianand Carboniferous
partsof Lhe APW path of stableEuropehavebeenseverelyaffected by
Perrno-CarboniferousremagnetizationsandLhereforecannotbe usedas
a referencefor the interpretation of pre-Variscandirections. Conse-
quently, he proposedto use the APW path for the Russianplatform
instead. ‘¡he rather tight cluster of Devonian to Permian poles from
EuropeanRussia(Khramov et al., 1981) however,which are noL signi-
ficantly different from westernEuropeanPermianpalaeopoles,itidicates
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unresolvedpervasiveKiaman(Permo-Carboniferous)remagnetizationof
the RussianPalaeozoicrocks. Lacks fo accessibilityof the original publi-
cations withdrawsthose dala from any further seriousevaluation.‘¡he
more vigoroususeof modernstatisticalmethodsandreliability criteria
resultedin severalpublishedmeanpalaeopolepositionsfor stableEurope
(Table 1) consideredto be morecredibleandusedas referencefor this pa-
per.

PALAEOMAGNETIC FRAMEWORK OF THE EUROPEANHERCY-
NIDES

WidespreadKiamanremagnetizationis apredominan[ featureof the
EuropeanPalaeozicpalaeomagneticrecord (Creer, 1 968). Although we
are still far from understandingthe dynamicsof this conLinení, it be-
comes more and more obvious, that the remagnetizationprocessis
controlled by chemical rather than thermal condiíions (Courtillot et
al., 1986). Fluid migration related to Hercynian thrusting can poten-
tially provide the chemicalconditionsfor such alargescaleevent(McCa-
be et al., 1983). It comesthereforenotasasurprise,thatonly a minority
of the reliable palaeomagneticpole positions tabulated (Table 2) are
thoughtto refleet primary (e.g. prefolding) directions.

Only five primarypalaeomagneticpalaeopoleshavebeenreponedfor
theDevonianso far, namelyfrom the IberianMeseta(PerroudandBon-
hommet, 1984), Lhe Harz mountainsandFranconianForest(Bachtadse,
1984), Wales(McClellandBrown, 1983)andmorerecentlyfrom theHoly
CrossMountains,Poland(Lewandowskiet al., 1987). Exceptfor thePo-

TABLE 1

Siluro-Devonianto Permianreferencepelesfor stableEurope

Pote

Age Lat. Long.
‘E

A95 N Reference

Siluro-Devonian
Mid-Devenian
LateDevonian
Early Carbonifereus
Mid to late
Carbonifcrous
Late Carboniferous

—2
18

30

37
40

321
332

333

341
344

3

3

3
3

II

8

6
21

Duff, 1980
Pesonenet al., 1987

Duff, 1980

Frey andCex, 1987
Frey andCox, 1987

Lal. and Long, are latisude and longilude of Ihe palacopole posilion u degrees SouIh ancí Ezíl, respecíively.
N it dic number of dala entries aud .495 it dic radius of Ihe cone of confidence al dic 95% probability le-va.
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lish result, [he primary characterof thosemagnetizationshasbeensup-
ported by positive fold tests.

Ihe Devonianpalaeomagneticinclinations (Table2) show a raLher
good agreementwiLh Ihe inclinationsderivedfrom the mid to lateDevo-
manreferencepolefor stableEurope(Table 1), putting Armorica next to
LaurentiaLo the EastandBaltica Lo the North. Any wide Palaeozoicocean
(cg.mid Lo lateDevonian- earlyCarboniferous,seeJohnson,1974)must
thereforehe indentified Southof the CentralCrystalline belt (Moldanu-
bian)of Lhe Hercynianorogen.

Althought a detailed review of the Palaeozoicpalaeomagnetismof
Gondwanais beyondLhe seopeof this account,severalrecentstudiesof
Palaeozoicrocks from Gondwanawill be discussedbriefiy sincetheir in-
terpretationhasa directbearingon theunderstandingof thetectonicevo-
lution of HercynianEurope.Unfortunately,Palaeozoicdatafrom Gond-
wana publishedduring the last yearsis rathercontroversial.Earlier re-
constructionsof the palaeo-geodynamicsof the circum-AtlanLic conti-
nentsfor Lhe lateDevonian(VanderVoo, 1982,Van der Voo, 1983), no-
sition the leadingedgeof Africa at about37’ South,allowing for an ocean
of maximal 3,700km in width betweenAfrica and sothernEurope.‘¡he
positionof Africa was exclusivelybasedon the result for the Msissi no-
rite (Hailwood, 1974), which hasbeencited as late Devonianin age. A
re-investigaLionof the Msissi key pole by Salmonandco-workers(1987)
however,demontrateda Jurassicage of the Msissinorite. FurLheremore
Kent et al. (1984) reportedapoleposition for the earlyto mid Devonian
OneiguiraFormationin Mauritania,which plotsoff southernAfrica, and
which would imply, that any oceanseparatingAfrica andEuropemust
havebeenvanishedbelow palaeomagneticresolution in the Devonian,
e.g.beforethe mainpulseofdic Hercynianorogeny.Saradethelal. (1987)
furthermorereponedapalacopolepositionfrom theDevonianSabaloka
ring complex, Sudan,very similar to the one from the GneiguiraForma-
1 ion.

Conflicting palaeomagneticresultshavealsobeenreponedfrom Aus-
tralia. A very well definedpalaeopolefor the lateDevonianfrom thecra-
tonic CanningBasin (Hurley andVan der Voo, 1986), putsthe pole into
CentralAfrica (vcry close to the original Msissi position),while Schmidt
et al. (1987), on the basisof palaeomagneticdata from the easternAus-
tralian Lachían fold belt, proposeda Devonianpole posiLion eastof the
southerntip of Africa.

There is howevcrreasonfon the suspicionthat Lhe Gneiguirapole is
basedon a Carboniferousremagnetizationof thesedimenLssLudied(May
andKenL, 1987)andthaI Lhe palaeomagneticdirection from theAustra-
han Lachían fold belt hasbeendeflectedby tectonicrotationsof eastern
Australia (Hurley andVan der Voo, 1987). Studieson Palaeozoicsedi-
menís from South Africa (Bachtadseet al., 1987) as well as from sout-
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hernIberia (Perroudand Bonhommet,1984) yielded furLher supportfor
aCentralAfrican positionof Lhe palaeopoleduring Devoniantimesand
are in support of Van der Voo’s (1983) reconstruction.However much
morehigh quality palaeomagneticdata fon the Devonianof Africa is ur-
gentlyneededbefore the pre-Hereynianpalaeogeographyof Europeand
Africa andHercyniangeodynamiescan be finally assessed.

PALAEOMAGNETIC DECLINATTONS

While observedpalacomagneLieinclinations from a wide vaniety of
rocksandareaswithin the Hercynianmountainchainshowa remarkably
goodagreementwith the inclinatíonsexpecLedfor theparticularareaand
the given ageof magnetization(Table2), LhereexisLs a ratherlargevaria-
Lion in palaeomagneticdeclinationsalongthebelL (EldredgeeL al., 1985).
Ihosechangesin declinationappearLo besystematicanomaliesarein fol-
lowing the trend of the northernHercynianfront (Fig. 1). As declination
anomaliesare indicative for tectonicrotationsaboutvertical axis, a de-
tailedanalysisof palaeomagneLicdatacanrevealfurLher insight inLo Lhe
strucíural evolution of the mountain beIl (Van den Voo and Channel,
1980). Any correlationbetweenthe changeof strike alongIhe Hercynian
Froní and the changein declinationcan be testedrathersLraightforwar-
dly usinggraphic (Fig. 2) and maihematical(linear rcgression)methods
(SchwartzandVan der Voo, 1983). The deviationof the locally observed
strucLuraltrend(Sa) canbe determinedby subtracLionfrom an arbiLranily
chosenreferencevalue(S5).Accordingly,changesin declinationwill bere-
vealedby comparingthelocallydetenminedobservedpalaeomagneticdec-
lination (D0) Lo Lhe referencedeclination(De), which hasbeencompuLed
for the locality and Ihe age assignedLo the observeddeclinaLion using
the relevantpalaeopoleposition (Table 2) as reference.Linear regression
on Lhose two variables(Sr~So,Dr~Do) revealsLhe natureof thedataset.
I-Iigh correlationcoefficienLsandregressionslopesneanunity (m = 1) sug-
gesL, that Ihe palaeomagncticdeclinationshaveseenthcsameamountof
roLation as Lhe structuralgrain (Fig. 2). Significant deviationfrom unity
poiníseitherLowardssecondaryLightcning (m<) or secondaryopeningof
an originally bentmountainbeIL (m>). Regressionsiopes,which arenot
significanLly differení from the abscissa(m=0), suggestthat tectoniede-
formationis likely Lo pre-daLeLhe acquisitionof the magnetization.

Using Lhe dala set for Lhe mid-Devonianto late Carboniferousfrom
Lhe EuropeanHercynides,EldredgeeL al. (1985),concludedthat thereis
agood correlaLionbetweenchangesin regionalstrike andanomaliesin de-
clination.The inLermediatesiopeof thc reponedregressionline strongly
suggestedthat the cunvatureof the Hercynianbelt is in facL a secondary
feature,an onoclinein Lhe senseof Caney(1958). A moredetailedinspee-
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Fig. 2. PIot of declinatienanomaliesasa function of strike anomalies.Slopes of the re-
gressionune nearunity (m=I) indicatea primary origin of the curvature.Siopessignifs-
cantly different from unity are indicative for secondarytightening (m<1) or opening
(ni> 1) of aB originally curvedstructure.

tion of the samedataandof the tectonic settingof the individual direc-
tions in particular(BachtadseandVan der Voo, 1986) howeverrevealed
that abouL 20 % of the datapoints originally analyzed,oniginaLed from
thin-skinneddata set into allochLhonousarcassuch as the Cantabrian
Arc andWales.Dividing the dataset into allochthonousandautochtho-
nousgroupsandperfonminglinear regressionon both sctsindependently,
yielded two signifucantlydifferent regressionlines. While the data from
thin-skinnedarcassuch as Cantabriaand Wales showedan extremely
good correlation betweenchangesin sLrike and declination (close to
unity), Ihis was muchlesspronouncedfon datafrom presumablyautocht-
honouspantsof themountainbclt, yielding a rathershallowslopeof the
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regressionline. Consequently,BachtadseandVan denVoo (1986)arrived
at the conclusion,that the bulk of Hercyniandeformationhadbeenta-
ken up by thin-skinnedthrusting in the outerpanof the mountainbelt,
while the final collision of Africa andEuropeduring the Carboniferous
led to further tighteningof thealreadybentinner (auLochthonous)regions
of the mountainbelt.

Additional dala, which has emergedduning the last coupleof years
such as from the allochtchonousArdennc-EifelMassif (Nowaczykand
Bleil, 1985,Edel andCoulon, 1985), and the Cantabrianarc (I-IirL et aL,
1987) as well as fnom the presumablyautochthonousMassif Central,
France(Edel, 1984, Edel, 1 987b), ‘¡he Armorican Massif(PerroudetaL,
1 976a,b) and Ihe holy Cross Mountains, Poland(Lewandowski et al.,
¡987), resultedin widengeographiccoverageof Lhe palaeomagneticdata
andallowsamore stringentevaluationof thelargescalestructuralsetting
of the Hencynidcs.

In order to minimize the dcviationsin declination,normaldirections
tabulated(Table 3), havebeenreversed.

Palaeomagneticand structuraldata from the Iberian Peninsulahave
beenadjustedfor the Mesozoicopeningof the Bay of Biscay by adding
35’ (Vander Voo, 1969)to stnikeanddeclination.‘¡he referencedeclina-
tion for eachstudy hasbeencomputedusingthe referencepalacopolepo-
sitionsgiven in Table 1, and thcage of (re-) magneLizationas assignedby
theauthorsof the original publications(Table2).A strikeof 210’ hastrenused
for reference(Sr). Vaniationsin declination(D~-D0) havebeenplotted as
a function of thc changein generalstrike (Sr-So; Fig. 3) The errorsasso-
ciatedwith the obsenveddeclinations(‘¡able 3 anderror bars in Fig. 3)
havebeencalculatedaccordingto Beck (1980). Following BachLadseand
Van der Voo (1987) thc structuralsctting of each palacomagnetiedatum
hadbeendeterminedand a statisticalanalysishadbeencarriedout on
[he autochthonous(28 entries)andallochthonous(11 entries)subsetsin-
dependently.

Linear negressionof the data from the allochthonousouter zonesof
the Hencynides,namely the Ardenne,South Wales and, mosí pronoun-
ced, Cantabria(seereviewby Mattc, 1987),yield a very well definedre-
gnessionline (conrelationcoefficient r = 0.933,line «A» in Fig. 3). A t-test
(e.g. Lownie andHirt, 1986)of the slope(m = 0.695)ofLhe regressionune
againstzenosloperesultsin t = 7.785which is significantatthe 95 % con-
fidence level. The sametest againstuniL slope (pure primary curvature)
gives t = 1.918, which is marginallygreaterthanthc referencevalue(1.833)
at the 95 % level, and theneforeindicates,that the slope of the regression
line is significantly diffenent fnom unity. ‘¡he rathersteepslope of ¡inc
«A» neverthelcsspointstowardsthe predominantlypnimarycurvatureof
the structuraltnendobservedin the thin-skinnedzonesof the orogen.Li-
neanregnessionof the «autochthonous»dataset (line «B» in Fig. 3), re-
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TABLE 3

Deviatienof observeddeclina[ions ands[rike from reference
strike

directionsandreference

regional
Localiíy sírucí.

Erend

DecI/Inc
5~-5~ D,-00 hl0 dD

observed expeeled

Bucaco‘C”
Bucaco‘D”
SanPedro’

2
SanEmiliano’2
Alba’2
Atienza’2
Cabede Penas’2
Meulin de Chateaupanneovp
St. Malo dykes
Laval syncline
Cambro-Ord.red beds
Cap Frehel
ZeneBocaine
Montmartin
Carteret‘B’
Rezel ‘E’
Crozon‘B’
Thouarsoverprint
Flamanville granite
Pleurive
Tregastel-Ploumanac’hgrani-
te
Jerseydolerites
N. Britanny
Mill Havensedimenis‘P-C’2
Freshwater‘C”
Freshwater‘D’2
AigurandePlateau
Limeusin
Montmarault
Morvao
HohesVenn2
Ardennes2
Brabant2
FranconianForest‘U
FranconianForest‘D’
l-Iarz mts ‘C’
Harz mts ‘D’
HoIy Cross

180
180
135
125
180
160
265
270
270
307
259
272
290
270
272
255
240
270
270
275

179/±36
188/+05
148/±34
137/±13
190/±40
1941+19
178/+19
2 17/±25
2061±14
220/—06
207/+06
195/±02
203/±08
206/—03
216/±28
203/ 00
217/±29
219/±20
203/±14
213/±17

275 200/+09
275 199/±16
275 212/+10
280 251/±10
280 222/—lI
280 278/+20
300 2471±04
300 249/+07
300 205/±20
250 258/±02
220 191/—12
230 236/±02
220 2041—07
240 203/—02
240 186/+30
240 183/—04
240 189/+24
290 231/ 00

191/±10
198/+03
203/+38
191/±09
199/+20
199/+20
1991+19
194/+08
1941±07
190/+02
191/+06
190/+01
191/ 00
191/ 00
190/+02
191/+01
189/+03
192/+04
193/±04
19 1/—01

194/—04
198/ 00
1 93/±05
188/—OS
188/—04
203/±32
197/±09
196/+1-
197/±09
195/+08
1971—06
197/—06

196/—
200/—07
217/±28
200/—08
218/+24
210/—02

+30
+30
±75
+85
±30
+50
—55
—60
—60
—97
—49
—62
—80
—60
—62
—45
—30
—60
—60
—65

+12 --26
+10 — 8
+55 +4
+56 —4
+9 —20
—5 +1
—18 —

—23 —17
—12 —7
—30 +8
—16 —

—5 —1
—12 —8
—15 ±3
—26 —26
—12 — 1
—28 —26
—27 —16
—10 —10
—22 —16

—65 — 6
—65 — 1
—65 —19
—70 —63
—70 —34
—70 —75
—90 —50
—90 —5-
—90 —8
—40 —63
—lO +6
—20 —36
—lO —8
—30 —3
—30 +31
—30 +17
—30 +29
—80 —12

+13
—16
—5
+15
—7

12
+5
+3
—II
+6
+6
—8
—2
—5
—2
—4

—2

11
6
9
2

12

7
4

12
14
12
13
12
14

7
lo
18
15
12

7
9

8
7

16
13

6
17
12

6
II

9
8
9

18
20

6

Devonian and Carboniferous paleoo,agneticdireclions(Dcc. aodInc.) for l-Iercyoian Europe. S, it íberefe-
rence slrike <210’),5, it Ihe regionalsírike D (‘r) ~dic referencedeclinalion(inclinalion), D, (1,) Ibe obser-
ved nagneíicdeclination.dD it Ihe radiusol’ Ihe cirele of confidenceaboulEhe observeddeclinational Ihe
95% probabilily leEd(Beck, 1 980).

Magnelicaodsíruclural daíacorrecíedfor Ihe opcoingof Ihe Bay of Bitcay.
2 Dala from presumablyallochtbooousarcasof Ihe orogen.
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—14
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Fig. 3. Declinationdeviations(Dr~Do plolted as a functionof s[rike deviation (S~-S
0)

for the EuropeanHercynides.Open(closed)symbols: datafrom allochthonous(autocht-
honoes)partsof theorogen.

5r’ referencestrike; S~: observed(regional)strike;Dr: refe-
rencepaleomagneticdeclination;D

0: obsenvedpaleomagne[icdeclination. Errorbarson
thedeclinationanomaliescalcula[ed accordingto Beck (1980). Lines «A» and«B» are[he
best ¡‘it for Ihe dala setsfrom allochlhonousaB autochthonousregions of the mountain
belt, respectively.

sults in a correlationcoefficienL r = 0.551, which againis significant at
the 95 % confidencelevel. Testingthe slope of «B» againsLthe slope of
«A» gives t = 3.617, which exceedsthe referencevalueandshows, that
both datasub-seLsare independentand jusLifles Lhe original decisionto
evaluaLeboth daLa sets individually. FurLhermorea t-Lest for Lhe raiher
shallowslope(m = 0.334)of line «B»againstzeroslope(no oroclinalben-
ding at alí) resultsin t = 2.477, which is grealerthanthe referencevalue
(t = 1.708) underliningLhe significanceof Lhe regressionline andtherefo-
re beingindicativefor [he secondarycharacterof the stnucturalcurvaLure
associaíedwith the autochthonousareasof Ihe orogen(seealso Fig. 2).
Ihus theanalysisof palaeomagneLicdirectionaldatafrom thepresumably
autochthonousareasof the Hercynidessuggest,that the bendingof Lhe
orogenis only in part a secondaryfeature.Furthermorethe rathersteep
siope of Ihe regressionUne for thc «allochthonous»dalasetstrongly in-
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dicates,that the pronuncedcurvatureof the thin-skinnedzonesof Lhe
Hercynidesis apredominantlypnimaryfeature.

CONCLUSION

‘¡he allochthonyof asubstantialnumberof areaswithin theHercyni-
desreducesthe valueof the I-lercynianpalaeomagneticdatabase,for re-
constructionof the predeformationalpalaeogeographyof the CenLral Eu-
ropeancrust. ‘¡heanalysisof directionaldatacanneverthelessprovidein-
sightsinto the stnucturalevolutionof a mountainbelt.

Combined primany (thin-skinned) and secondary(thick-skinned)
structuralbendingalongthe EuropeanHercynides,as reponedin this pa-
per, is compatiblewith severalgeodynamicmodels(BachLadseandVan
der Voo, 1986). StnucLuraldata from the Ibero-Armonicanarc (MaLte,
1986andreferencestherein)as well aspalaeogeognaphicalreconstrucLions
(Ziegler, 1986) seemto supporta Himalaya—type (MolnanandTappo-
nier, 1978) settingof the geodynamicevoluLion of the Hercynidesduring
the Carboniferous(Lefort and Van der Voo, 1981). Although more pa-
laeomagneticdatafrom arcassouthof themountainbelt is neededin or-
dento substantiatethis geodynamicmodel, northwestwardimpingemenL
of thehypotheticalEbro-PyneneanmicroplaLe(Ziegler, 1983,1986)oran
African promontory(Matte and Ribeiro, 1975) into Europeduning Lhe
Carbonifenousprovidesa viable settingto explainintensivethin-skinned
thrustingin theCantrabnianzoneaswell asalongthenorLhernedgeof Lhe
Hercynides.Parallel [o thrusting in the extennalpartsof the orogen, the
internal zoneswere subjectedto furLher tighteningof an alreadyexisLing
fold system.‘¡hus deepreachingcrustaldeformationin combinationwith
extensivethin-skinnedthrust developmentcausedby continenLalinden-
Lation is a rathersimplistiebut neventhelessplausiblemodelfor theCan-
bonifenousevoluLion of the Hercynides.
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