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During the Paleogene and Lower Miocene, the
convergence of Afro-Arabia and Eurasia (ZIEGLER,
1988) provoked the collision of the Apulian promon-
tory with the Bohemian Massif and subduction in
the Outer Carpathians. The suction, or pull in front,
caused by the subduction and push-behind exerted
by the collision, led to tectonic extrusion, forcing the
escape of the Western Carpathian - Northern Pan-
nonian terranes from its home in Central Alps and
Dinarides. The escape was driven to the east or
north-east into the present Intra-Carpathian region
(BALLA, 1984, KAZMER and KOVAcS, 1985, BALDI,
1986,NEUBAUER and GENSER, 1990, RATSCHBACHER
et al.,1991a,b, CSONTOS, et al., 1992, and others) or,
according to paleomagnetic evidences, to the

Southeast (MARTON,1933). The displacement was
as large as 400 km (e.g. KAzMER and KOVACS,

1985).The escape was in the Outer Carpathians
compensated by the closing of Flysch troughs and
by shortening of the space (i.e., by thrusting).

To the NE escaping Western Carpathian - North
Pannonian terranes were confined in the south by a
right-lateral shear zone with two important faults
(Balaton and Mid-Hungarian lines) and in the north
by the Peripieniny fault belt, with left-lateral shear
(Fig. 1). Particular blocks between both limiting
shear zones were confined by faults of wrench na-
ture. The wrench faults caused opening of basins
on both sides of the escaped terrane: the Hungarian
Paleogene Basins (HPBs), North and South Buda
units in sense of NAGYMAROSY (1990) (Fig. 3a) in
south (Fig. 2) and Central-Carpathian Paleogene
basin in north. Deposition centres of these basins
migrated from west to east (GRoss et al., 1984,
BALDI and BALDI-BEKE, 1985, BALDI, 1986). The
HPBs are recently interpreted as retroarc flexural
foreland basins (TARI et al.,1992, TARI and SZTANO,
1993), but the main argument for such a model -
evidence of back-thrusting of the Western Car-
pathians during the Paleogene, is missing yet.

The gently to the NW dipping reflectors in the pre-
Tertiary basement of the Danube Basin (Slovakian part)
interpreted as Alpine thrust planes reactivated during the
Middle Miocene as low-angie normal faults (TomEK and
THON, 1987), are considered to be SE-vergent thrust
planes by TARI et al. (1992). Those reflectors may be in
fact thrust planes, but with by the Neogene uplifts over-
turned inclinations from SE to NW, as it is well visible
everywhere on the northern flanks of the Central West-
ern Carpathian "core” mountains (Vysoké and Nizke Ta-
try Mts., Velka and Mala Fatra Mts., Tribe¢ Mts. etc.).
The Hurbanovo-Didsjend line is interpreted (Fig. 1) as to
the NW steeply dipping and SE - vergent major thrust
belt (TARI et al.,1992). More recent magnetoteluric meas-
urements across the Hurbanovo line (VARGA in DZupPpPA
et al.,1993) lead to the conclusion that the line is inclined
more gently to the SE, so it can be a NW-vergent thrust
fault (see also HORVATH, 1993).
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7KH WMRRQLE HVFDSH RIWH :  HALY & DISD\RIDQ
1 RINHWQ 3 DQORADQ WUDQHY KDG QRARQD (IDWWIDO
P RYHP HQW EXWWDOR \WH HVFDSIQ) \WMUWDQH ZDV
\WUIMMDERYH D XQWWATXLYDBIQWR 3 HQQQIEXP 1Q \KH
$EOQHGRP DIQ  7KH W LV GDWWG DV ( RFHQH RU
SRWY RAHQH  EHFDXVH WH . WRKHYR QUDFRYFH XQIW
ZLW/\WH \ RXQIHVWWHGIP HQBRY IR DVRQ ( RFHQHLQ
DIH FROMGHWG DQ HTXLYDBIOARI 3 HQQQIEXP LV
HPHUIQ) IRP EHQHDW WH : HWMQ &DISDWIDQ
SI®1 RI QDSSHV DVWIKH IRRURI \WH ( DVWAG GRYDNDQ
%UODMQ 6 RYMHVIZO

7KH +39%/ DUWH RI SXODSDWRWIQ %% @DQG
% @ % @ 7KHUGHYHIRSP HOWZ DV
QRWFRQUXRXY  7KH RMHWRI VHGP HODNRQ ZDV

GIDFKIBQRXV 6 HD WDQVI WMRQ ZDV FRP I IRP
WH6: ' XAFK ' XGFK DQG . RSHN

DIWWUD 0RY SHURG RI VXEDHWOH[ SRVXWI ZKHQ
NDWVEDX] I\ GHSRVWY Z HWH IR HG  7KH VHGIP HQ
\DVRQ V\BRG LQ WH & DUDWIDQ %D\ HDIGHU GXULY
\WH &XIMDQ \KDQ LQ WH %DNRQ\ ED\ LQXQED\WG E\ D
VKDIRZ VHD GXWQI \WH / X\NEQ 7KH VHD HDFKHG
\KH 9XCDAQH 98 D RUIDADOERXQEDY 7DW
HWDO 7KH WDQVI BMLYH SR IDGDURQDOVH
TXHQFH VADUMG E\ FRDWH MU HQRXV HDVR RI \KH
' DYDVWV) R DIRQ J \DGHG XSZ DU LQW/\WH QHUN
P HARQHRIWH6]RF) RPDVRQ )LJ % WHHQG
RI WH /X\MIDQ \WH VHD EHFDP H GHHSHU
P DQG EDWDOP DOARQH RI WH 3DGWJ ) RU

P DMRQ GHSRVMAG KDYIQ) 1Q WH XSSHU SDWGMBD
WEGVFLQWBDONRYY 7D WHVED

CXLY WH %DURQDQ WH VHD \WDQVI BWMRQ
WHDFKHG WH 1 ( SDWARI WH %DNRQ DQG 1:  SDWRI
WHOXCD ) LI XQMY DI Z LN/ \RH WLEN SDUDTF
FROCEHDUQ ' R ) RP DVRQ LQAFDWY D KXP IG
FIP DW / DIWURQ WH ' R®J )P ZDV RYH®IQ E\
HIDWEV RI WH 7RNRG ) RP DIRQ QHUF P HMRQH RI
\WH 6] HSYRO\ ) R DMRQ DQG E\ WH EDWY DOP DO
VARQH RI \WWH 31V NH DQGRUYXE ) R DVRQV H
VSHAYHD  ZI\W/ FDBIWIEIGNK [QWBDDWRQY  7KH
6] HSYRO\ DQG %X@D ) R DURQV VSWHIDG IXWKHUWR
WH 1( FRYHUQ WH ZKRB %XGD DQG 1: SDUARI
\KH 9%6XNN XQWY 7 D WHVBO IRUS VHQVBRVIVRQ
RI \KH SDUFXOUEDVHP HQVXQWVHH ) LJ

'XWY WH ( RAHQH \WH RSHQQ) RI \WH EDVIQV
DQG WHUVXEMGHQFH ZHW FROWKIBIG E\ D G\ QDP L
FD@® WDQVIRW IQ) SDBRA¥W IHG ) RERU
EDVHG RQ EWMEH GHIRWP DMRQV VWG 1Q WH & HOMEO
+ XQIDUDQ 5 DYH LQ %XCGD DQG * HMFAVH + 1@ DV
WPHG WH HMAQFH RI D FRP SWWMRQDO SD
HRAMWV IIHT GXUQ) WH ( RFHOH | Q VXFK D WHW
IHG \KHWI Z HW J HOHDWG DOVR V' GH WOV

VISV DQG QR DOIDX®X 6 MDGXUQ) \WH ( RFHQH \KH
SDBRWYMWY IHG FKDQIHG &RP SBWMRQ ZDV W
SDAHG B\ H WOMRQ %H LIH ID\AVDO

3 DRI HRJ WDSKIE HY.GHORH VKRZ V \WDVEXUQ) \KH
[ XVANBQ WH %DNRQ\ XQMZDV IDUDZD\ DQG ZHD
VHSDUDWAG IURP \WH &DISDWIDQ ) OVFK & HOMBOE DU
SDWIDQ RU3 RGKD®! ) ®VFK VHDV DQG 7 DQV (YDQIDQ
VHD / X\AMIDQ IDXCD IRP %DNRQ. LV VIP U IDXQD
IRP & DWNAID DQG ERW/ IDXQDV KDYH VWWRQU. DILQWY
\R' 1 RWK, \DMIDQ IDXQDV Z KIB! \WH IDXQDV RI 3 RGKDG!
DQG 7WDQM ODQID DW IDWHUGLIHBIQWYS G
DQG . HAVINP HVAG K\ . RBHQA IGH % @

7KHFRDO/HDP VRI' RRJ )P 9DNRQ. DQG
&DUWIDQ FRHYDO FRDY LQAFDW KXP IG FIP D\W
ZKI®! \WH HYDSRWAR LQ \KH / XVANIZQ RI 7 DQV ODQD
|QGEFD\W DQ DUG RQH %6 @ + RZHYHULQ \KH
DWW / X\AREZQ DQG HD 3 WDERQIDQ \KH GMBQFH EH
\ZHHQ WH %DNRQ. VHD DQG 3 RGKDMH VHD VKR HIHG
GXH \R (DWDOWDQUINRQY LQUGH WH HVFDSIQ) WU
DQHV WH SDBRIHRI WSKIE EDWHY NHZIVH Z HWA
VXSSWMHG DQG D VHD VWMYID . USIQD  =YRBR
RSHOHG \R FRQQHFVERK/ DWDV 9 DW HVIZO

CXUY WH 2 WRFHOH WH %DNRQ\ DQG SDWY
UXGD XQWV Z HBI XSOIWG DQG XQGHZ HOWQ |, QIWD
2URAHH CGHXCODWRQ  7H €3G 5 RWV
0 HDQZ KIBILQ \KH 6 (  SDW RI WH %XCD XQVIQG 1 :
SD LB WH %XNNXQWDQ HX] LQF VHD SHIVMWARG GXUQJ
\WH HDWO . IVFHADQ DQG D F@\ VHTXHIAH RI 7DG
) R DIRQ GHSRAG WHWH %6 @

XU \KH DA . LVFHADQ \KH VD (DSGD LQYDGHG
\KH %XGD %LNN DQG HYHQ 9 HSRUF DQG * HP HUF XQW
LQFXQQ) 6LIRFXP  7XQOIFXP DQG 0 HIDWWXP 1Q \KH
DWD R, SH / XFHQHF DQG 5P DYD GHSUAWMRQV 6
6GYDND )L E 7KH VHD WDQWUWWRQ IDUR 1( 1Q
SHWWVHOAGD. FR RGICDMY ZDV IDAQMAG E\ LDWDO
\WARQE DSSWBDFK RI \WH %DNRQ. DQG %XGD XQW \R
RKHUDERYH P HMWRQHG XQW/ 7KH WDQVI BWMRY LV
P DWHG B\ DQ H[ \WQVYH VKHHVRI FROWH HIDWRV ZL\K/
FROOVHDP /' + DWKHJ\ 6 DQGARQH %® DQG + RAVRYFH
PHPEHWRIWH &L )RPDIRQ % @  9DW DG
( @R WQDDMQJ DIDIQ D KXP IG FIP DW 7KH
VRXWZ DIG Z DQGHLY Rl ERWIDOIDXCD LQAFD\AK FRRIQY
&DYH EJ lCH % ® &RDUH HDWIV
JWDGH LQR/ EDWX DO FID\ VARQH IOMRQH RI \KH . [VFHD
&0 ZIW WEGW QWEDIMRYY DG /HQD BYFH
P HP EHURI WH & . ) RP DVRQ + DQWND % D

9DW DQG ( €BNR HVZO $VINH HQG
RIWH . LVFHIDQ \WHW ZDV D W WWYH HYHQW? DIHG
B\ WH EDMQZDIG VKUWIQ IDAHV DQG E\ S DGEQ
GHMW HJ 5 DSRYFH GHWWLQ \WH / XPHQHF GHSWMWMR)
6 6@YDND 9DWDQG ( EBNRHVIO LQUW
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Fig. 2 Simplified geological map of the NE part of Hungarian Paleogene Basin system. Filakovo-Pétervdsara and
Norgrdad Basin with the sampling localities.

Large symbols: Sampling points of the Slovak side (solid symbols; successful ones, hollow symbols: rejected ones; for
numbers refer to Fig. 3 and Fig. 4); Small symbols: Succesful sampling points on the Hungarian side.

Key to geology: 1 — pre Cenozoic rocks, 2 —Eocene andesites, 3 — Hungarian Paleogene Basin, 4-5 — Filakovo-
Pétervdsdra Basin: 4 — Filakovo-Pétervasdra formation partly covered by upper Szécsény schlier, 5 — upper Szécsény
and Putnok schlier; Eggenburgian. 6 — Gyulakeszi rhyolite tuff (Eggenburgian - Ottnangian) and/or rhyodacite tuff in
Bukovinka formation (Eggenburgian), 7 — Négrad - Novohrad Basin. Ottnangian and Karpathian; & —" middle rhyolite
tuff" and/or Tarr tuff; upper Karpathian - lower Badenian, 9 — Middle (and upper) Miocene vulcanics, 10 — Middle to
upper Miocene sediments, 11 — Upper Miocene to Pleistocene basalls

The Egerian marine transgression did not enter the NE. The transgression exceeded the northern
the Bakony unit and an aliuvial, continental se- margin of the Kiscell Clay/Ciz Fms. Shallow marine
quence - Csatka (or Mér) Gravel (BALDI, 1969, see clastics of the Panica member, Toérokbalint and
Fig.4) was deposited there. The marine transgres- Eger Sand/Sandstones, (VAss and ELECKO, 1982,
sion was directed to the NE (present-day co-ordi- BALDI, 1969) and organodetritic carbonatic rocks of
nates), giving the iargest extension of the HPBs to the Budikovany member (VAss & ELECKO, 1982)
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J\DGXDI® DQG IDWADD® SDW LQVR/EDVX DOVIGKROH RI
\WH 6] HAVHQ. 6 FK@HU % @D +$P RU
6RP H 0 IR\ SMQDV DQG 0 RIXVF \B[ D RFFXW 1Q
\KH DAYDG. P HMRQHG %XGINRYDQ. P HP EHUDQG LQ
\WH %WAD 0P HARQH D (QWRWO IDAHV Rl WH
6] DFVHQ 6 FK@HU6 HQHVIQ 6 WARAQIH WHIVIO
LQAFDW DQ LQFWDVH RI VRXWHQ LQIXHQFH DQG
ZDWP I RI'WH FIP DI SDUFXOW GXWY \KH HDQ
(JHIDQ %6 D 7KH HQG RI WH ( JHIDQ LV
PDWHG DIDQ B\ D WIBWRY % @, H ZIW

SWDGEQ GHOY HJ 2 SDRYD GHWYLQ \WH SHU
GHSWWMRQ 6 G6@YDND 6X\AVNS + REBRYS HW
DO . RYDFRY 6DQG lQ 6WAYR 3DORIHH
6 HQHB % D JQ IV \P H WH %DNRQ.
XQWFRMXHG R EH VXEDHDO® H SRHG ZLW
FROMZHQBOGHSRVVRQ &VD\AD J IDYHO 2 Q \WH 1:
SHUBKHW RI WH +39% D VHEKND SHWMAG GXUQJ
WH 2 ORFHQH )L LQEFDI D GUF FKDQIH
RI FIPDW IRP KXPIG HD . LVAHADQ \R DUG
9DW HWDO 7KH VHEKND GHSRMW/ RI \WH

YU 6FKHPHRIWH ,QQHU: HAM®D &DISDNMLOY SHUSDW DG1RUKHQ 3 DRGRQLOD WULTH XQW EXO\R, S

THWDY BAV &RPSIGIGE WH DAKRURQ WH EDAY RI ) 1G$1 HWDBD "$1.

DQG ) 8/23 HAMID
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. XSIQD ) R DMRQ DB SBMHOQW EXUHG B\ VHCL
PHXY RI WH /RZHU 0 IRFHQH DQG E\ 0 IGGH

1 HRIHQH YREDQEV RI . USIQMND SOQCD 3 MWDX
YU E ' XWY WH (JHUDQ \WH FIP D\W J DGXDD

GHWIRD\WG FRRIQ)
&ROFHWQIQY \WH SDBRAWYAW IIHT DWKH HQG RI
\WH 3DBRIHQH DQG YHY EHJIQQIQ) RIWH 1 HRIHQH
FRP SUWRQ IRIWAG ILRP YHUWIFDOWR KRU RABOSR
VIMRQ 6 XFK VWMWY LHTB SIRGXFHG RUHKYHQD\AG \WH
QR DO IDXOW FRMRA GXUQI \WH . IVFHIDQ DQG
( JHWDQ WH GHSRMRQ LQ WH SDWIDO6 RX\W/ 6 RYD
NDQ GHSWIMRQV SDUFXOW LQ \WH 5P DYD GH
SWWRQ 9DW HWDO 9DW DQG ( @BNR HW
DO $ IWUWH ( JHUDQ WH 3®MYHF 5 DSRYFH
IDX®EHNE CFS WHVIO 9DW DQG ( €BNRHW
DO ZLW/ VIQMWO WINH VIS P RYHP HQWY Z DV
JHQHD\AG RUHYIYHG 9 DW HWDO 'Q 6RXW
6 GRYDND \KHVH (HMI\WDOP RURQV FDXVHG \WH (DWV
WRRQF DSSBDFK RI WH 9HSRUF XQWR DQ XQ
QDP HG XQWKDYIQJ KHDY\ UIRFN ERGHV LQ \WH FUMW
9DW DQG ( @BNR HWO QAW VHH ) LI 2Q WH
VXUDFH WHVH P RIRQV FDXVHG \WRRQIE (HGMIEX
WRQ RI &I DQG / XFHQHF ) RBP DMRQ DRQY \KH
3OMYHF 5 DSRYFH Z WHQRK IDXOA8 DW HVEIO

2 Q WH VRX\WHLI) P DUIQ RI \WH HVFDSHG \WMUWDCHY
WHWILV D Z HIOGRAXP HOWG W KVIDWIDOVKHDURQ \WH

YDMRQ IQH VHSDWRY WH 6 GRYHADQ %DMQ DQG

+3%V E\ DSSW NP 1DI\PDWB
& VRQ\R/ H\WO VHH ) LJ 7TKH WKHOW LV
CDWWG DV SRWY JHUDQ

$ WU WH DUH D\WDO GIVSDRHP HOWKH +3 %/
GIVDSSHDWIG DQG IRP WH EHI IQQQ) RIWH ( JIHQ
EXUIDQ WH ZHW WHSDAHG E\ WH ) ED
NRYR3HWOYDVDWD %DMQ )l ZIW D SDBRIHR
JSKIE FROLIXWMRQ RI D ED\ 1 RUK +XQIDUDQ
%D\ 6] DR 7KH P HRKDQWP Rl \WWH EDVIQ
RSHQQ) ZDV DI VIP IDUW WH +3%/ EXVAKH
FROGMRQV FKDQI HG HWHQWR®  7KH FRQQHARQ ZL\K/
WH 0 HAWWUDQHDQ WIBXIK WH 6 &YHQDQ WMWY
5R] NG 6 WIQIHU % D +$PRU
HVDO ZDV FRVHG DQG WH 0(DVAIDOH] \WQMRQ RI
WH EDMQ ZDV HGXFHG 7KH EDMQ ED\ RSHQHG B\
WH VHD ZDV \R WH 1( % 6] \BR&.
DOGWRWH1 11: 1Q SHVHOVWR RGICD\WY
2 Q \KH P DUIQV RI \WH EDVIQ GHSRV\AG VKD@RZ ZD
\MUHDWRY 1Q \WH \IBH GRP IQDWWG FROVBD HOYLLBQ
P HOVRI \WH ) .DNRYR DQG RU 3 HWWYDVDWD ) RIB D

WRQV 6HIH LQ $QGLVRY +$P RU

)L  E5HIIREBIHREAIFDXQWRIGRAKHD 6 RYINDZ I UASHRAMR XQW P HOARCHSELQWHSESHU
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and littoral sandstone rich in fauna (Budafok and
Lipovany Sandstone, BALDI, 1973, VAss and
ELECKO et al.,1992). In these clastics there are lay-
ers, or intercalations, of acidic tuff, in places ben-
tonised. The radiometric age of the tuff is 20,5+0,5
Ma (REPCOK, in VASsS and ELECKO et al.,1992),
confirming the Eggenburgian age (according to the
radiometric time scale of the Central Paratethys,
VAss et al.,1987). Basin facies is represented by
siltstone apparently continuing from the Egerian
Szécseny Schlier (Cakanovce member of the Fila-
kovo Formation, VASS and ELECKO et al.,1992).

The short life of the Filakovo/Pétervasara basin
ended by regional uplift in the whole area of the
present day Pannonian Basin and the sea receded
from the territory. Tectonic escape of a large
amount of crustal mass provoked an instability in
the astenosphere. Activated astenosphere started
to rise and a thermal mantle plume formed. Heat
flux out of the rising astenosphere was large
enough to cause rapid thinning of the continental
lithosphere and isostatic uplift. It seems that the
uplift or doming preceded the rifting, because sig-
nals of tectonic subsidence caused by rifting ap-
peared during the Karpathian (TARI et al.,1992,
P.KOVAC et al.,1994) approx. 2-3 Ma after the
strong manifestation of the uplift in the area. In this
order, when the isostatic uplift precedes the rifting
or the lithospheric rifting stretching can be classified
as active one (KEeN, 1985 and others). Heating of
lithosphere besides the uplift caused mobilisation
and rise of crustal sialic magmas, supporting the
isostatic uplift. Sialic magmas gave origin to exten-
sive areal volcanic activity of rhyodacite/rhyolite
nature as it is shown in Fig. 2 (PANTO et al., 1966,
SzABO et al., 1992, LEXA et al., 1993).

At that time the sea completely receded from
Southern Slovakia and from the area of present
Pannonian Basin, where fluviatile sedimentation
took place (Bukovinka and/or Zagyvapalfalva Fms.
of S. Slovakia and N. Hungary, Sasvar Fm. of the
Mecsek and surroundings, areas of the basins Zala
and Drava, Madaras Fm. of the Alféld, Brenberg
Fm. of the Soprony area, Fig.7, VASS and ELECKO,
1982, HAMOR et al., 1978, KovAcs, 1975, VENDL,
1929,1930).

Radiometric age of tuff coming from the Bukovinka
Fm. (S. Slovakia) is 19,8 + 0,2 and 20,1 + 0,3 Ma
(KANTOR et al., and REPCOK in VASS and ELECKO et
al.,1992). The tuff or ignimbrite - "Lower tuff' and/or
Gyulakézsi rhyolite tuff (HAMOR et al.,1979) spreading

in N. Hungary and in S. Biikk area originated in a larger
time interval, because their radiometric ages are 19—
17Ma (HAMOR et al., 1979). Thus, at least a part of the
tuff layers may be younger than Eggenburgian.

Later, during the Ottnangian, the whole region
subsided again and a new Novohrad/Négrad Basin
was generated (Ottnangian-Karpathian in age)
(Fig.2). Normal faults were responsible for the
opening of the basin. These faults were generated
or reactivated in the lasting process of rifting. The
rifting in the area studied took place in a paleostress
field with extension in NW-SE direction (recent co-
ordinates, VAsSs et al.,1993). The sea penetrated
slowly into newly formed grabens, as the Dacov
Lom graben in the Ipel depression (S. Slovakia,
VAss et al.,1979). The sea came into the Pan-
nonian-Carpathian realm through the intradinaric
sea way, forming marine deposits in the Banta-
puszta area (BAKONY, KOKAY in PAPP et al.,1973)).
Further to the north, sea transgression was pre-
ceded by sedimentation in rivers, swamps and
lakes, which gave rise to the Salgétarjan Formation
(Noseky, 1930, HAMOR in PAPP et al.,1973),
invaded occasionally by sea (VAss et al., 1987,
SKVARKA et al.,1991). In Borséd area sea conditions
even predominated, which is documented by paralic
coal seams (BOHN-HAVAS, 1985) and by the
presence of marine calcareous nannoflora (BALDI-
BEKE and NAGYMAROSY, 1979, BOHN-HAVAS and
NAGYMAROSY, 1985 ).

From paleomagnetic investigations realised in
the North Hungarian Central Range and in South
Slovakia it follows that important counterclockwise
rotational displacement occurred during the Late
Ottnangian (MARTON and MARTON in lit.). It was the
first phase of a rotation as large as 40-50°. Uniform
size and direction of the paleomagnetic declination
rotation in a large area - between the Ipel depres-
sion, the Salgodtarjan region and South Biikk region
- suggests rotation of the whole Western Car-
pathian — Northern Pannonian terranes and/or
Pelsé megaunit (DANK and FuLér, 1990); (Fig. 8).
However, from the dynamic, physical and spatial
point of view - more probable seem individual but
uniform and unidirectional rotations of a set of small
blocks. Horizontal rotation of the blocks is a tectonic
feature associated with pull-apart basins and/or
lateral strike-slips. The sense of the rotation de-
pends on the sense of lateral strike-slip (TERRES
and SYLVESTER, 1981). The counterclockwise rota-
tion must have been associated with the left lateral
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YLJ O RGHORIWH / RZHUO [RFAHH FRXQMUFGANZ M
BRMMRQ 1Q WH DWD RI 6RAKHD 6@YIND DG 1 RUK
+ XQI DU &HOATS DRJH

VMINH VIS VA REYIRXV \WDVWH DWID Z1\K/ FRXQIIU
FEFNZIVH IRBNRQ LQ WH WP H ZKHQ IRBURQ \RRN
SOFH ZDV 1Q D VW IHG ZIW FRP SBWRQ
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