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SYNRIFT SEDIMENTATION DURING EXTENSIONAL FAULTING FROM
MIDDLE LIAS TO MALM PERIOD AND INVERSION TECTONICS OF
IONIAN BASIN IN EPIRUS (NW-GREECE).

V.KARAKITSIOS

;@nian Basin opening and its interral differentiation is attested
eral fFacies and thickness variation of the Middle Liassic to Malm
ions. The begining of the synrift seguence 1is represented by the
s Limestones and their lateral equivalent of Louros limestones in
identification and descripticn of Brachiopodes and Ammonites
te a Carixian to Domerian age. The geametrical characteristics of
entional basin are deduced from direction of stratigraphic
ng out of the Middle Liassic to Malm Fformations and of
mentary tectonic Ffeatures (slumps, synsedimentary Faults)
in their base in the hemi-grabens. The postrift period 1is
by an Early Berriasian break-up unconformity representing the
of Uigla limestones, which their sedimentation was synchronaus in
le Ianian basin. The postrift sequence largely obscures the

structures and in same cases overlies directly the prerift

ing Alpine orogeny, collision related compressive stresses on
margin induced the reactivation of pre-existing fractures and uwere
Sible For the inversion tectonics that affected the flesozoic
The geometric characteristics of the inverted basin depend on
thology (evaporites), the geometry of the extensional structures,
orientation of extensional faults.

Ionian zone constitutes a good example of inversion tectonics

ent of Hist. Geology and Paleontology, University of Athens,
Stimiopolis, 15784 ATHENS.

Wnoiakn BiBAI0BRKn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.



L. INTRODUCTION

The concept of inversion tectonics can he aplied at various se;
to mountain belt? such as the Hellenides. At the scale of hUnd?au& :
kilometres the whole Alpine belt can be considered to be the inver
margin of the Tethyan ocean in response ta the collision of a
agQinst Europe (GRACIANSKY & al. 1983). On a smaller scals of Fey -

of kilometres, the various sub-basins of the South-Tethyan margin

been = inverted to produce the main Hellenic thrust sheets op fo

zones. This occurred successively from inner (eastecn) Zones

external (western) zanes. Fig. la. Sructural sap of Western conti-

nental Breece (by FLEURY 1980): .
PA: Prespulian (Faxos) zone; [z lonian
zone; §7: Gavrovo - Tripolitza zone; FO:
Pindas - Olonos zone; P: Parnasse zone}

¢ Ii: inner zomes; d: unconformable post -
external zones of the Hellenides (Paxos zone, lonian zone, Gay Yo 7 o i 1 mer zones; 82

One of the most representative examples of this inversion ig
Ionian zone of external Hellenides (KARAKITSIOS 1930).

The Ionian zane of NW-Greece (Epirus) constitutes part of the

zone; Fig. 1). Fig. 1b. Representative stratigraphical

coluan of Tonian zone:

T: Triassicy L (LimLs)e Lias (Early,

Middie, Upper); Js: Upper Jurassicy Cit

Lower Cretacenus, Cs: Upper Cretaceousy

P: Paleocene; Es:Upper Eoceney Ol:lower !

Oigocene. \
|

In the Early Lias NwW-Greece was covered by a huge carhor
platform which, in the Middle Lias (Cerixian) was intensi
block-faulted (KARAKITSIOS, 1330). This process led to the opening

lonian basin. Even thought the production of platform—carbo
persisted through the whole Jurassic in the adjacent Paxas (Preapul

and Gavrovo zones, the Ionian basin became an area of stra

subsidence and fFaulting. This paleogecgraphic configuration cont - ' Y 1

with minor off-and onlap movements along the basin margins until

Late Eocene times, when orogenic movements and Flysch sedimentation ﬁ _k\
in. In the Gavrovo and in the Ionian zones, the main orogenic moveme ___H_Ci-———‘/——_%:%::“l”
took place at the end of the Burdigalian, in the Paxos and Apulia e 7 R e

zones during the Plio-Pleistocene (IGRS-IFP, 1966; BIZON, 1367).

Connag v bl

Fig. 2. Definition of A, extensional
e g and B, contractional faults

! Werg® TRiIAL I A
.u:ri s l-L-I...:.»-1.~||.||‘|| :ltl[":‘.l‘ —.‘\.mmlncu (by HILLIMS % al. 1989)

wrauhy
Utnesion ol sirahgrapty Heqietithiy UEdrlgraut

The present study will show that:

-—

- compressive stresses during Alpine crogeny induced the reactivatiof

of pre-existing fractures and were responsible for the invers

tectonics that affected the Mesozoic basin;

- the geametric characteristics of the inverted basin depend on
lithology (evaporites), the geometry of the extensional structures,

the orientation of extensional Faults (in this paper, definition

Fig. 3. Scematic diagram of stragi—
gr aphy accusulated before , during
and after extensional fault povesent .
The break-up unconforaity is M.as
a wavy line at the top of the synrift
seqence.

fby WILLIAHS ¥ al. 1989

extentional and contracticnal Faults is given in Fig. 2).

uAua Mewhoyiag. A.MN.O.
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GEOQMETRY, OF SYNRIFT SEGQUENCES DEPOSITED DURING EXTENSIONAL FAuULT
FROM UPPER LIAS TO MALM PERIGH.

e - 1
S — el T TR

II.

Stratigraphy built up on extensional basins, in its simplest for

may exhibit three distinct sequences (WILLIAMS & al., 1989), (Fig. 3':
1- a prerift sequence is

deposited prior to any extensional Fau{.
movémant; k:

2- a synrift sequence is deposited during extensional faulting. Mark
stratigraphic thickness changes From Ffault footwall to hanging wall
indicative of growth fFaulting;

AL
3- a postrift sequence is deposited after the cessation of extensionag ggé
Faulting. The postrift saequence may be deposited after a period ' ;ai
non-deposition and/or  erosion marked by a break-up unconformity wh 35%
may remove part of the synrift sequence. ééh i

In the Ionian zone (KARAKITSIAS, 1990):

Halm
7y Faulz, ®) dip, 3) geniogaical sectiona.

23

the prerift sequence is represented by the

|
Fantokrator 1limestonaes _ i ¥ crae i
(Lower Lias:

AUBOUIN, 1959; IGRS-IFP, 1966; KARAKITSIOS, 1990). The
shallow water limestones overlie Early to HMiddle
(POMONI-

Formatians,
Lias

Triassic evaporit
PAPAIOANNOU & TSAILA-MONOPOLIS, 1983; DRAGASTAN & al.,
through Foustapidima limestones of Ladinian-Rhetian

Middle

(ST

age (RENZ,
ORAGASTAN & al., 1985; KARAKITSIOS & TSQILQ—MDNUPOLIS, 1830);

4)

D,
%) evaporites,

a

- the

n
maps nf the areas where the sectio

beginning of synrift sequence which is being represented by the
Siniais limestones and their lateral equivalent

(KARAKITSIOS & TSAILA-MONDPOLIS, 198B)

non-differentiatec

limestanes,

of Louros 1limesto

in which identification and
description of the Foraminifera, Brachiopods and Ammonites indicate

Carixian to Domerian age (KARAKITSIOS, 1990). These formations

correspond to the general deepening of lonian area C(Formation of Ionian
basin), which

geolagical
1) post-Alpine
3) vuvigla

Pantokrator limestones,

A

Simplified

N ALBANL
located:

was followed by the internal syncrift differentiation
Ianian basin marked From smaller paleogeographic units as

Locatian of the studied areas (&

Formations,

is record

A
=]

in the prismatic synsedimentary wedges of Upper Lias to

formations., In Fact, (KARAKITSIOS, 198B8-1991)
thickness variation of the Middle

4

lateral Facies a
Lias to Malm formations (Fig:
synsedimentary tectonic Features

indicate that deposition was
structurally controlied by the distentional tectonic
with the

Fig.

4,5a,5b,6,7,8) and directions of

(slumps, synsedimentary Faults)

phase associated
latest opening of the Tsthyan Ocean (BERNOULLI & RENZ, 1970;

Wneoiakr BiBAI0BNkn "Ogd¢ a ewAoyiag. AM.0.
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oN OROS PALIOKATOLNA - VARATHL  PARAPOTAMOS NEOHORI

KATO
KAITSA PANGRATES HIONISTRA™  PALIAMBELA PETOUSSI KAKO SOULI

-l

E 'J!, ::Iln H @
e i na
: ’ o «5THB»
= ! — 2 hm —> 0
v o «STB» H ¢
st b

W I:zom x

O o U

NONIAN
[—20m :same tilted block

«STB»: same tilted block

.-’-E'i‘aphic columns of the sections located in the Fig. 4 <(continua-

l ! 0). For legend see Fig.5b caption.
Fig. 6. Stratigraphic columns of the sections located in the Fig. 4 (cOf (by KARAKITSIOS 139 o g

tion) (by KARAKITSIOS 1330). For legend see Fig. 5bcaption.
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ranTo s 142 {TSI0S, 1880). The Early Lias shallow marine platform uwas affected

¢ Kerkyra island PAGANIA DELVINAKION IEROMMIM|

jntense block-fFaulting of listric geometry which was recorded
baKI1TS10S 1330, 138315 by differential subsidence within each small

LITHINON

el BT

qeographic unit. Prismatic synsedimentary uwedges of the Middle

;to Malm formations in the small palecgeocgraphic units wvary in

ness along an EW direction and underline the facies distribution

us are located on top of tilted blocks and Ammonitico rosso or

rmost Posidonia beds” formation are located in the deaper part of

palf-grabens). Influence of the Ionian zone evaporitic substratum
in

the synrift mechanism, is not only theoretically

elements o©chserved in  the conglomerate of the base of the
most Posidonia beds” in the Lithino section (KARAKITSIOS 1930, p.

3. The stratigraphic relationships of the Upper Trias to Early

raceous formations of Ionian sequence are given in the synthetic

Stratigraphic columns of the sections located in the F
(continuation) (by KARAKITSIOS 1990). For legend see F
caption. (P: non-differentiated Posidonia beds).

qgram of Fig. 9. The geometric characteristics of the beginning of

synrift intrabasinal differentiation into tilted blocks is

same tiited block nted in the palecgeographic and stuctural map of Upper Liassic

Ma. g . 10) recostructed from the lithostratigraphic analysis of the
BERRIASIAN VIGLA LIMESTONES c formations all over the Ionian zone in Epirus (KARAKITSIOS,
e g“___'?';______'?__?;_""“ . In this map, one can observe:
Thnonm M aper _ TOKA \% ; areas of comlete, thick Upper Lias to Malm fFormations (zone "1")
(an) L ZSILICEOUS S 3 '
LIHMERIDGIAN | POSIDONIA 2L'MEST°NES/ he Ammonitico rosso and "Lowermost Posidonia beds” distribution in
(ree) BEDS <,: ; 3 bottam;
o UXFORDIAN § _)ﬁlppm g: i Flrans where unconformity and hiatus are presented in these
CALLovien e .__7_1517 gposmomn;\ é E iations -submarine highs (seamounts) or rarely emerged areas— (zone
(160) -
2 Em
BATHONIAN L IMESTONES 2 BEDS % < rtographical direction of statigraphic pinching out of the Upper
(167) Wit t‘_;L § to Malm Formations (organized in sedimentary wedges on each tilted
LJ0C 7 Z &5 H
. e I FILAMENTS E N ® regional dip of various tilted blocks;
AALENIAN —Z?? ® major synsedimentary listric faults of Upper Liassic times;
(o ornc : AMMOJT—;CB\; LSowsfs::fAT _'5 average direction of slumps axis and minor normal synsedimentary
e CIAN T ROSSO BEDS ‘S observed in the base of the Upper Lias ta Malm Formations in the
g DoMERIAY | LOURM T T T einars ) T part of the tilted blocks;
C1oe) S CARIXIAN |\ MESTONES L% LIMESTONES _
S INEMUR[AN Tt T e POsStrift period is marked by an Early Berriasian C(KARAKITSIOS,
(z01) PANTOKRATOR LIMESTONES :E-i".':;‘m;ﬂ‘ . KARAKITSIOS & KOLETTI, 1992) break-up unconformity representing
€205) N lationships of the ase of Uigla limestones, which their sedimentation was synchronous
FOUSTAPIDIMA LIMESTONES Trias - Early Crecéc
|  forsations of the JOU5
W 2o F;e-rilt —For}:y:‘:‘rs ?_m ”’”‘P'amﬂiﬂ? » nua MewAoyiag. A.M.0.
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the whole lonian basin. The postrift sequence (Vigla limestones and

a OV

in
The deposits of Uigla limestones do not correspond to a sea-level

erlain Alpine formations) largely obscures the synrift structures

some cases overlies directly the prerift sequence (Fig. 5a,S5b,

due to eustatic reasons, but to a general sinking of the entire
n (KARAKITSIOS 18390; KARAKITSIOS & KOLETTI, 1832). The permanence
differential gubsidence during the deposition of the Uigla
stones (as the strong variation in thickness of this Fformation
IGRS-IFP, 186B6) is probably due (KARAKITSIOS, 1888-1831) to the

inuation of halocinetic movements of the Ionian 2zone ewvapaoritic

atum.

m

1 ALPINE TECTONICS OF IONIAN ZONE

Structural analgsisl of Ionian zone shows that orogenesis took

gssentially during the end of Burdigalian (major phase of

mation: IGRS-IFP, 13866). The Ionian zone was considered as the
amblage of anticlines and synclines pushed against sach other, by a
of
current Ffault system (i.e. sinigtral transcurrent Ffault of
i,
anisme easier (IGRS-IFP, 1966). However, even though eastward
ts were pointed out by BRUNN (1858) and AUBOUIN (18583, in the

moderate westward overthrusts which were accompanied by a

dextral transcurrent Ffault of Ziros?) that made the thrusts

|GOUMENITSA )

V. KARAKITSIOS 1330
<

£E)
DU LIAS SUPERIEUR
in

EN EPIRE - GRECE
Malm

“I*) and the Ammanitico roasa (a)

@l (eastern) part of lonian zone, yet no particular significance

of Upper

given from any researcher. Observation of lonian zone tectonics

to

» in Fact, that structures (folds, thrusts) in its eastern part,

(NON EQUILIBR

Bastwards (Fig. 11). Cross-sections of Mitsikeli (Fig. 12) make

Lias
—submarine highs

faults

Clear this divergence. In the central and western parts of the

zZone, structures are dumping westwards (Fig. 13, 14). But in all

Uppar
of statigraphic pinching

5 the localization of reversal fFaults and thrusts took place in the

liatric

ion of Jurassic paleofaults, Cross-sections mark the coincidence

thick

units placed tectonically before 15 M.Y. with the

CARTE PALECGEQGRAPHIQUE ET TECTONIQUE

8phic units appeared 170 M.Y. earlier during the internal

direction

:ﬂhtiation of Ionian zone. In order to observe this coincidence,

(zone

las _ tog Compare the paleogeographic and structural map of Toarcian

complets,
synseadimentacy

LFig. 10) with the map of the present tectonic (Alpine) lines in

whars unconformity and hiatus are pressanted

in Upper Lias to Malm Fformations

C

of
Formations

and

Junts) or rarely emarged arsas- (zone "I[1");

(Fig. 11). The observed divergence (KARAKITSIOS, 19903 of the
Campressional direction (= NNE-SSW; CUSCHING, 198S; KARAKITSIOS,

From the normal to the direction of thrust surfaces, advocates

PALEOGEOGRAPHIC AND STIRUCTURAL MAP OF
"Lowsrmost Posidonia beds” (b) distributian

UPPER LIASSIC IN EPIRUS (by KARAKITISIOS 19S0).

in sedimentary wedges on sach tilted block);

thair bottam;
Lisssic timas;

out of the Upper Lias to Malm formations (organized
ma joc

regional dip of variocus tilted blocks;

cartographical

arsas
ARCBas
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11 (by KARAKITSIOS 1990,

and
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¥
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sections location see Fig.
field data and geological maps of IGRS-IFP 1966).
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Balanced cross-section of Derviziana-Klissoura (a)

section location see Fig.

13.

11 (by KARAKITSIOS 1990).
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that thrusts as break surfaces, should not owe their origin jp £y

phasa of deformation. These surfaces are more probably considered to

pre-existing, for instance ancient listric faults due to

distensional phase of Jurassic times which were reactivated in thg 3
compressional status, principally as thrusts with horizontal compg
(Fig. 11). Wowsver, the double divergence of Ionian structure ~Wwestyar
in the western and central parts and eastward in the eastern 5
respectively-~ is certainly due to the structures inherited Frnugi:
distentional Jurassic phase which was translated from a ce
symmetry of Ionian basin as far as this is concerned from the tilg
of external (Apulian side) and internal blocks (Gavrovo side) dyri,
the same period of time (Fig. 10). As far as the transcurrent fa
system of Epirus ‘is concerned, the oaobservation of the sinistps
transcurrent Fault of Petousi (KARAKITSIOS, 1990; Fig. 11) showed ﬁ 1
this system is later than the folds and the direction of compressic
related to its activation is considered to be different (i.e. NE-SU f
E-W) from that associated with the thrusts CNNE-SSW) .  F
interpretation of seismic craoss—sections invalves (KARAKITSIOS, 1980
westward growth of horizontal displacement of the Ionian zone, Iitﬁ
more expressed diapirism in the same direction. This is in accord
with the balanced cross-sections provided from the field data
evaluated amount of shortening from East to UWest, Fig. 13,1
Consequently, a moderate decollement in the sub-surface evapori
aespecially in the external damain of Ionian zone, is certain; ho
it is out of question to assimilate this decollement with
suggested by GUZZETTA (19B81) in Epirus and BP (1971), JENKINS 51:
and SOREL & CUSCHING (1882) in Akarnania. )

1. PALEOGEOGRAPHIC AND STRUCTURAL EUOLUTION OF IONIAN BASIN IN
ALPINE CONTEXT: AN _TLLUSTRATION OF THE OPENING AND THE IN
TECTONICS OF IONIAN BASIN (FIG. 15D

During the Upper Triassic the Foustapidima limestones mark ﬂhﬁ':
of favorable conditions for sulfates precipitation and the installa
of a more frankly marin sedimentation in the Ionian area (KRRHKITﬁl_
1980). During the the Lower Liassic (Fig. 15 A) a huge cardt
platform bordering the Southern Tethyan Ocean is established over
whole western OGreece. This platform was characterized ¢ BERNOUL!
RENZ, 1370; KARAKITSIOS, 1880 by a strong subsidence which

Wneoiokr BiBAI0BrKkn "Og

limestonas;

formations;

E: Upper Burdigalian.

lLower Berrinsian;

tne 1mversion tectonics of lonian basin (hy KARAKITSIOS 189307 .
Lower Toarcian; O:

<

B: Domerian,

Synthetie schems of the opering and

a:. Lower Lias;

15
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balanced by intensive carb i
onate sedimentati i
ion in a very shallgy. 15 D) a general sinking of the

puring the Early Bercriasian (Fig.
e pasin is attested by the onaet of the deposition of pelagic

Apart from halocinetic

el

car

sequence, (Pantokrator limestones) of more than a thousang ™
. mat,

sedimentary environment C(emersion limit? that accumulates a

thickness C(IGRS-IFP, 1966: BP, 1871) o * . limestones in the whole Ionian zone.
1 ? L * I| o
, ante which probably provoked the variation in thickness of Vigla

Buring Carixian times (XARAKI
TSIOs 1930y, i
carbonate - platform began teo b k Th ¥ inisim Bhnl the seme conditions persisted until the Late Eocene times,
reak u £ |
p. 1he First general deepani Sedimentastion remains always pelagic

the Ionian area is testified From the Siniais and the Louros 11
mast.

tones,
Flysch sedimentation set in.

‘pﬂniad by clastic deposits derived From the adjacent Gavrovo and

_1ian pletforms _
" at the end of ths Burdigslian (Fig. 15 E) the major
lonian =zone reactivates by reversing, to a

motion of the pre=existing Jurassic

d n n
epgsits. The distensio that involves this dBBpEHi g was Prab,
robah

expressed by border fFaults which se
parated the
Ionian basin frgp compressional

ad jace t 2]
the J and Gavro o (i the East) zones ere th t
T Paxos ( in h west n v v n n A BEEBCth the

roduction 5 n i u
p on of platform-carbonates persisted through the whole J ras t tent th
+ extent, e sense of

system. Listric faults uwere transformed in reversal

transcurrent faults. This phenomanon was

Louras i n au
limestones and their lateral equivalent of Siniais 1ime5ta': nal fault
ansiona

ta, thrusts, or
Jitated by diapiric movements through the tectonic surfaces of the
zone. A moderate decollement in the

the external domain of lonian

correspond, then, to the First synrift sediments of Ionian series
) . ‘ , .
Siniais Ffacies occupied the axial part of lonian basin whilst L
0

facies its bordering areas (Fig. 15 B).
soritic base of the lonian

From Domeri
. rian to Toarcian 1limit, the continuation of distensig urface evaporites especially in
accompanied by intense block—f i | o : ,
differentiation of Ionian hasin (Fi aulting which led to the inter is very probable; however, fField data and available selsmic
g. 15 C). Listric faults associ roms-sactions exclude a major decollement as that suggested by
JENKINS (¢1972) and SOREL &

the Ionian basin

with this phase

umber of S:all (?aused the separation of the initial basin im TTA (1981) in Epirus and BP (1971),
in

paleogeographic units G?S:raiac:etwéen ° fo 10 kilowstres ooy ING (1982) in Akarnania. The symmetry of

tilted block) which was subjected jated with the distentional phase of Jurassic times

differe tial subs ence., o P ha rabe| i the double
’ 1
ider Thus the dee er art of the 1f g

is manifested

Ammonitico rosso »
deposited. These de:ZSitSLUZEFNOSt rosidonia heds” formstionfy e Uest and eastward in the Easty.
submarine or aerial Breé also accompanied by products @
block and especiall eroston derived from the top of the same tilts LUSTONS
, Y from the top of the adjacent tilted block Cbrecc) L
with big elements or big blocks detached from the fault scarps, fallel
in the depressed part of the tilted block; i.e. South Koukl;si
Delvinaki sections respectively). 0On ths top of the tilted blocks
:iatssé :ard‘grounds and sendimentary dykes are located. These EJ
onstitute eith ; - ’
case of emerged :;li:;bmigln:tt:;iZd Ogg(r:;:lg) an emerged relief (&0 The organic matter accumulated in the Lowermost Posidonia beds of
branches obsecved in the base of “Lewern pzazﬁnca of Conifﬂr ; AN zone (JENKYNS, 1988; BAUDIN & LACHKAR, 1990) during the Late
Hionistra section, KARAKITSIOS 1990 p. 122 BHZSIES?51d°nia bads 3 i_' . *‘is directly related to the geometry of the opening of Ionian
inte the Fault surfaces are pOBSi;le-if g + Gypsum injectl N that caused a particular type of some restricted sub-basins which
Lithino section). These conditions rersisted wl rows are strong ¢ B?ru favored their stagnation and consequently the localy euxinic
until Upper JUESSELGREEEEE Bh ‘ ed with min?r modificatif ‘ itions of the sea Floor waters. In these areas, the Jurassic black
e sedimentation was being more and MO 188 (Ppsidonia beds) were deposited especially during the Upper
31c times (Lowermost Posidonia beds).
The influence of svaporitic substratum halokinesis in the synrift

The Ionian zone constitutes a good example of inversion tectonics

a basin. Its paleogeographic and structural evolution is

iciently comparable to Umbria-Marche zone of North Appenines

CH1 & al., 1989; ALUAREZ, 1983; CECCA & al., 1930).

calm with th i
' € progressive filling up of the depressed parts by o
Upper Liassic to Malm formations.

Wnoiokn BiBAI0Brkn "O¢ nua st)\owag. ATLO.
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mechanism, which has been observed in the Ionian Basin, since the Upp Ins F.E.A. Pergola, B7, Pallini et alll cur., pp.

attl II Conv.

Liassic 'times, has as result areas where the evaporitic §3-133

thickmess was wminimum C(areas with Ammonitico Rosso or (1985). Evolution structurale de 1la marge nord-ouest

Fosidonia beds) and areas where its thickness was maximum C(areas “{ T 1'11le de Levkas et ses environs (Gréce

hellénique dans

nord-occidentale). Th. Doct. 3e cycle, Univ. Orsay, 237 p.

TP T E WAy itgoveroritt fonian  substratum Teseary, =acTAN O PAPANIKOS D. & PAPANIKOS P. (13985). Foraminiféres, Algues
T 5 tla L2 |

hiatus of HMiddle Lias to Malm formations). As a consequence therg

which is unknown in the exposure as well as in the baore hole. microproblematica du TIrias de Messopotamos, Epire (Grece

et
Finally, the opening and the inversion tectonics of lonian Bas continentale). Rewv. Micropaléont., 27, 4, pp. 244-248.
influence, at the same time, the source rocks and the probable traps . JANSKY P.C., DARDEAU G., LEMOINE 1. & TRICART P. €1983>. The
3 e, .C.,

Tonian zone. of the French Alps and foreland basin inversion.

inpverted margin a
Cooper M.A. & Williams G.D. (eds), Inversion Tectonics, Geol. Soc.

Sp. Publ., 44, pp. B7-104%.
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