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Abstract: The last few Ma kinematic history o f the Southern peri-Tyrrhenian orogenic belt has been reconstructed 
with the purpose o f delineating a possible model o f its recent geodynamic evolution. Unpublished field survey 
data, geophysical soundings, aerial photographic support and a review of literature have been utilised in order to 
propose a deep structural model o f mainland Sicily and adjacent off-shore areas.

A review of the published geophysical data and the interpretation of some published seismic profiles, coming 
from the offshore areas, facilitate the neotectonic structural setting of the Central Mediterranean. The observed 
field geometries o f the Sicily mainland, and a comparison with the marine data, are used to formulate a dynamic 
model, characterised by the development o f several mega-shear systems, related to the northward Africa motion 
and active since the late Miocene-early Pliocene, superimposed onto a previous very complicated mobile belt 
geometries, that controlled the opening o f several rhegmatic-like basins.

Abstrakt: W celu skonstruowania współczesnego modelu ewolucji południowego peri-tyrreńskiego pasa oroge- 
nicznego dokonano rekonstrukcji jego kinematycznej historii w ostatnich kilku milionach lat. Dostępne w litera
turze dane geofizyczne i interpretacje profili sejsmicznych usytuowanych na Morzu Tyrreńskim umożliwiły poz
nanie neotektonicznej struktury centralnej części Morza Śródziemnego. Obserwowane na Sycylii struktury tekto
niczne i ich porównanie z wynikami badań na obszarach morskich zostały użyte do skonstruowania dynamiczne
go modelu rozwoju licznych systemów wielkoskalowych ścięć (mega-shear) związanych z ruchem Afryki ku pół
nocy. Systemy te były aktywne od późnego miocenu do wczesnego pliocenu, oraz zostały nałożone na wcześniej
szy bardzo skomplikowany mobilny pas strukturalny, który kontrolował otwieranie się basenów typu regmatycz- 
nego.
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INTRODUCTION

The T yrrhen ian  Sea is in terpre ted  as a basin w ith  thin 
con tinen ta l/ocean ic  crust, superim posed  onto the E u ro p e -  
A frica  C o llisional T hrust B elt since the late M iocene. W est
w ards, th is basin is bo rdered  by a fragm en t o f  the A lpine 
B elt (S ard in ia  and C orsica), and eastw ards and southw ards 
by the A p en n in e -S ic ily  B elt.

T he large ex tension and  the ocean ization  in the central 
parts o f  the basin  and the a ttendan t com pression  in the p re 
vious defo rm ed  A pennine—Sicily  T hrust Belt, all re la ted  to 
the p rogressive spread ing  o f  the T yrrhen ian  Sea, crea ted  in 
the S icily  m ain land  a com plex  sequence o f  a lternating  ex- 
tensional and  com pressional tec ton ic  events.

Som e o f  fie ld  ev idences, expressed  by the neotec tonic 
fault system s affecting  th e  stud ied  segm ent o f  the C entral 
M ed iterranean , show  d iffe ren t trends and k inem atic ind ica

tors, all re la ted  to T yrrhen ian  stre tch ing  and  evolu tion . The 
m ain trends tha t have been recogn ised  are E -W , N W -S E  
and  N E -S W  A ll these cut the E -W  trend ing  S icily  T hrust 
Belt. The m ain N W -S E  and N E -S W  trend ing  fau lt system s 
(generally  w ith  strike-slip  m ovem ents) m ostly  ou tcrop  in 
N orth  and C entral Sicily , w here they  stre tch  and /o r truncate  
the prev ious com pressive th ru st im bricates o f  th e  T hrust 
Belt. T hese system s are exp la ined  as E -W  trend ing  strike- 
slip associated  fau lt m ega-riedels. Som e o f  these recen t 
structures, w hich ou tcrop  m ore frequen tly , are in terp re ted  as 
the resu lt o f  d ifferen t scale and  strike-slip  m ovem ents that 
have p roduced  positive and  negative flow er structures cu t
ting, in p laces, the p rev ious com pressional structures no t 
o lder than 3 or 5 M a (M aghrebid.es Terrains).

M oreover, a long the N orthern  and  E astern  S icilian
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coastal areas, it is possib le  to  observe a w idespread  presence 
o f  hanging-vvall tilting  low  angle norm al faults (listric 
faults), cu tting  the strike-slip  fau lt system s. In C entral S ici
ly, the p revalen tly  E -W  trend ing  transcurren t faults are 
often buried , and recogn isab le  due to the p resence o f  m any 
large scale en -echelon  fo ld  system s tha t invo lved  the P lio- 
P leistocene successions.

T he exposed  neo tec ton ic  structures rep resen t the shal
low  ev idences o f  deep geo log ica l m echanism s tha t con tro l
led the recen t evolution  o f  the P eri-T yrrhen ian  Belt. The re 
lated  deep structures p roduced  also d ifferen t geophysical 
anom alies; the general trend  o f  these param eters can help to 
understand  the regional a rch itec tu re  o f  the analysed  area.

Som e tec ton ic  phases reco rded  in the P lio-P leistocene 
sequences have been recogn ised , po in ting  out th e  repeated  
change in tim e  o f  their charac te r (com pressional/transpres- 
sional and extensional). T he b iostra tig raph ic  data o f  the 
m ost recen t sequences invo lved  in the deform ation  have 
dated, in som e places, the m a in  neo tec ton ic  phases.

The com parison  o f  th e  trend  and significance o f  ou t
cropp ing  structures, carried  ou t th rough  the structural ana ly 
sis and  large-scale  fie ld  observations, w ith those charac
terising  the su rrounding  subm erged  areas o f  S icily  (recog
nised  from  the in terpre tation  o f  already  published  high reso 
lution se ism ic profiles a lready  described), m ake it possib le  
to fit all data  in a structural m odel o f  the T yrrhen ian  opening  
during the last 5 -6  Ma.

The change in tim e o f  stress field , reco rded  in the 
po lyphase  defo rm ed  P lio -P le istocene  sequences, perm its to 
hypo thesise  on rhy thm ical tec ton ics  in C entral M ed iterra
nean re la ted  to  a group o f  vecto rs in space tha t express sev 
eral forces characterising  th e  recen t geodynam ic evolution  
o f  the analysed  area.

A  possib le  m odel o f  the T yrrhen ian  basin evolution 
given in th is paper considers the w idesp read  p resence o f  
strike-slip  structures tha t m igh t have contro lled  the basin 
form ation and evolution , and  the re-deform ation  o f  the p re 
ex is ting  peri-T yrrhen ian  B e lt in the analysed  area during the 
last few  M a.

TYRRHENIAN BASIN

GENERAL BACKGROUND

T w o groups o f  m odels have been p roposed  for the T y r
rhenian  Sea opening:

-  vertical m otion m odels, exp la ined  as the consequence 
o f  subcrustal erosion m an tle  m echan ism s and in trusion o f  
o cean ic-type  m agm atism  (M orelli, 1970; Selli, 1981, 1985; 
H eezen et a i ,  1971; Selli &  Fabbri, 1971), or large scale 
m antle  d iap iric  upw elling  (“k rikogen ic” m odel o f  W ezel,
1981, 1985);

-  ho rizon ta l m otion m odels based  on the plate  tectonics 
fram ew ork  and  on the o ccu rrence  o f  crustal strike-slip  fault 
system s (back-arc  type basin , B occaletti &  G uazzone, 1972; 
D ew ey e t a i ,  1973, 1989; A lvarez  e t a i ,  1974; B occaletti et 
a l., 1976; B iju-D uval et a l., 1977; B occaletti e t al., 1984; 
R ehau lt e t a l., 1984a, b, 1987a; K astens e t a l., 1988).

G EOPHYSICAL DATA

G eophysical da ta  from  several p ro jec ts (O D P, D SD P, 
C N R , E S C A R M E D ) carried  ou t in the last tw en ty  years 
m ake it possib le  to  define the deep arch itec tu re  o f  the T y r
rhen ian  area. Fig. 1 show's a syn thesis  o f  the m ain  resu lts o f  
pub lished  geophysical research  in the C entral M ed iterra
nean  (M orelli, 1970; C olom bi e t al., 1973; F inetti &  M o
relli, 1973a,b; M orelli e t al.. 1975; Lort, 1977; Schutte, 
1978; Fabbri &  C urzi, 1979; Panza e ta l . ,  1980; A G IP , 1981; 
Finetti, 1982; S teinm etz et al., 1983; D ella  V edova e t al., 
1984; R eq e t a i ,  1984; F inetti &  Del B en, 1986; R ehau lt et 
a i ,  1987b).

T he reconstructed  physiography  o f  the basin  is charac
terised  by a N W -S E  trending  bath ial p la in , m ore than  3,000 
m  deep, m ade up a  d iscontinuous ocean ic  type  crust and 
covered  by  T orton ian  to L ow er P le istocene  depositional se
quences. Several N N E -S S W  tren d in g  sm all basins, m ostly  
filled  by sed im en tary  sequences cu t by  vo lcan ic  d ikes d is
sect the bathial p lain . In m ajo r basins (M agnaghi, V avilov  
and M arsili) m any  subm erged  vo lcanoes are located, 
aligned  along a N W -S E  trend, from  the Sard in ia  scarp  to the 
A eolian  V olcan ic  A rc. T ow ards the N W , the bath ia l plain is 
bordered by a very im portant struc tu ra l lineam en t (C entral 
Fau lt) tha t d iv ides to  the w est the C ornag lia  T errace  and the 
Sardinia B asin. Southw ards and sou theastw ards, the bathial 
p lain  passes into a num ber o f  sm all basins (E rice, S. V ito, 
C efalu , O rlando, G ioia, Paola; Fabbri et a i ,  1981; W ezel et 
a i ,  1981), superim posed  on the strong ly  defo rm ed  carbon 
ate and silic ic lastic  sequences o f  the S ic ily -A p en n in e  
T hrust Belt, and  filled  by the P lio -P le istocene  clastic  se
quences. The age o f  the low erm ost depositional sequences 
filling  these basins youngs tow ards the E and SE.

The deep basinal area g radually  passes to  the S icilian 
Shelf, w here the prev iously  described  sm all basins are rec
ognised. T hese are m ostly  the resu lt o f  ha lf-g raben  fo rm a
tion and, in p laces, o f  inversion structu res invo lv ing  P le isto 
cene deposits (Fabbri e t a i ,  1981; W ezel e t a i ,  1981). Som e 
em ergent vo lcan ic  cones (U stica  and  A eo lian  Is lands) are 
also p resen t in th is area.

T he m easured  heat flow  (D ella  V edova &  Pellis, 1979; 
D ella V edova et al., 1984, 1991) ind ica tes d ifferen t p ro v 
inces and th ree m ax im a co rrespond ing  to  the M ag- 
n ag h i-V av ilo v -M ars ili area (m ore than  200  m W /m ~), w hile 
a m in im um  characterises the P o se id o n e-M ars ili and the De 
M arch i-M ag n ag h i-V av ilo v  S eam ounts (less than  50 
m W /irT). The heat flow  g radually  decreases from  the cen 
tral part o f  the T yrrhen ian  basin tow ards the periphera l areas 
(less than  100 m W /m 2 tow ards T uscany , 100 m W /m 2 in the 
S ic ily -C a lab ria -C am p an ia  coastal a reas and 50 m W /m " in 
the eastern  Sardinia shelf). In the p en in su la r Ita ly , the heat 
flow' values indicate tw o m axim a co rrespond ing  to recent 
vo lcan ic  activ ity  in T uscany  and in the C am pan ia  m arg in  
(P alinuro  area).

G rav im etry  (M orelli, 1970; C o lom bi e t a i ,  1973) ind i
cates the ex istence o f  tw o positive  h ighs (m ore than 
2 0 0 -2 5 0  m gal) co rrespond ing  to the M agnagh i, V av ilov  and 
M arsili areas. S outhw ard, the g rav im etric  values decrease 
regularly  w ith a m in im um  co rrespond ing  to  the cen tral part 
o f  S icily  (betw een  0 and -1 0 0  m gal in the C altan isse tta  Ba-
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sin). M ino r positive  anom alies characterise  the 
N orthern  S icily  o ffshore (D repano  Seam ount 
and U stic a -A eo lian  Is lands). G rav ity  values 
again increase tow ards the Ion ian  Sea (M orelli 
e t a l., 1975; R ossi &  Sarto ri 1981; M akris & 
Stobbe, 1984; R ehau lt e t a l . , 1987b). B etw een 
these tw o areas, an arc -shaped  low  anom aly  
zone co incides w ith  the T ertia ry  sed im entary  
basins o f  the S ic ilian -S o u th e rn  A pennines 
B elt (C altan isse tta  B asin, E x terna l C alabrian  
A rc and  B radanic  Trough).

T he M oho d iscon tinu ity  (S chutte , 1978; 
F inetti, 1982; S teinm etz e t a l., 1983; R eq et 
al., 1984; F inetti & Del B en, 1986; R ehau lt et 
a l ,  1987b; L ocard i & N ic o lic h , 1988) e levates 
in the M ag n ag h i-V av ilo v  and  in the M arsili 
areas (less than  10 km  below  sea  level), w here 
the crustal th ickness is less than  7 km. In these 
areas, se ism ic studies (R ecq  e t al., 1984) in d i
cate the p resence  o f  o cean ic -type  crust. The 
M oho d iscon tinu ity  descends tow ards the 
peri-T yrrhen ian  sectors as far as the foreland  
(H yblean  and  A pulia), w here  its deepest value 
has been ca lcu la ted  at 2 5 -3 5  km. U nder the 
southern  C a lab rian -M ag h reb ian  Belt, the 
M oho d iscon tinu ity  trend  ind icates a crustal 
superposition  o f  the T y rrh en ian -C a lab rian  (35 
km  M oho  dep th) onto the Ion ian  m icroplate  
(Schutte , 1978), w here the  M oho  is 20 km  
deep. Som e strong  M oho vertica l d iscon tinu i
ties can a lso  be observed  in  the p eri-T y rrhe
nian areas (as v isible, for exam ple, in Fig. 1, 
w here betw een  12°-12 .5° and  13 .5°-14° E 
long som e N -S  trend ing  d iscon tinu ities cross 
the S icily  a rea  to the cen tra l p art o f  the basin).

T he W ada ti-B en io ff surface depth 
(C aputo  e t al., 1972; P an za  e t al., 1980) is 
re la tive ly  shallow  under the  N orthern  S ici
ly -w es te rn  C alab ria  coastal areas, but it rap 
id ly  increases ow ing to  strong  vertica liza tion  
in the A eo lian  area, as geochem ical-vo l- 
cano logical and  petrograph ic  studies have 
p roved  (B arberi e t a l., 1974; V illari, 1980; L o
cardi, 1985).

Fig. 1. Main physical characteristics o f the Tyr
rhenian area. Data from: Morelli (1970), Colombi 
et al. (1973), Lort (1977), Schutte (1978), Panza et 
al. (1980), Steinmetz et al. (1983), Della Vedovaef 
al. (1984, 1989), Req et al. (1984), Duschenes et 
al. (1986), Finetti & Del Ben (1986), Rehault et al. 
(1987b). See text for explanation
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STRUCTURAL SETTING OF THE SICILY 
THRUST BELT

The m ain  tecton ic  dom ains characterising  the C entral 
M ed iterranean , tha t m ay  be recogn ised  on land and under 
the sea around  Sicily  (Fig. 2), are (from  the south):

-  an undefo rm ed , or w eak ly  deform ed foreland  ex tend
ing from  north -eastern  T un isia  to south-eastern  Sicily  and 
partly  in flec ted  below ;

- t h e  strong ly  defo rm ed  S icily  Belt, trend ing  E -W  from  
the Egadi Islands to the M alta  E scarpm ent, and  northw ards 
as far as th e  Southern  Sard in ia  C hannel;

-  the K ab ilias and  the C a lab rian -P e lo ritan i A rc form ing 
the subm erged  D repano Sm t. (C om pagnoni et al., 1986) and 
the E lim i C hain  (B eccaluva  e t al., 1984), in terpre ted  as an 
in term ediate  e lem en t in th e  A frican M ag h reb id e -S ic ily - 
A penn in ic  B elt;

- t h e  E u ro p ean -S a rd in ia  D om ain  (A uzende e t a l. , 1974; 
B arberi e t al., 1984) th rust over the subm erged  K a b ilo -  
C alabrian  dom ain .

Fig. 2. Schematic tectonic map of the Central Mediterranean

T w o tec ton ic  piles, d eriv ed  from  the deform ation o f  d if
feren t A frican  palaeogeograph ic  dom ains, characterise  the 
w estern  and  the eastern  secto rs o f  the S icilian  B elt (for re 
cen t litho log ic  colum ns, w ith  ind icated  periods o f  tectonism  
see C ata lano  e t al., 1993b).

T he E astern  Sicily  B elt consists o f  several th rust sys
tem s m ade up (from  the top) of:

1 -  a se t o f  p reva len tly  H ercynian  crystalline tecton ic  
units o f  the Peloritani sector o f  the C alabrian  Arc;

2 -  several tec ton ic  un its  o f  C retaceous to  Paleogene 
flysch -like  sequences (F lysch  di M onte Soro);

3 -  several tecton ic  un its  o f  very  strongly  deform ed 
C retaceous claystones and “ S icilidi V ariegated  Shales” ;

4 -  several tecton ic  un its  o f  O ligocene to M iocene fore
land  silic ic lastic  tu rb id ites (F lysch  N um idico);

5 -  som e prevalen tly  T riassic  to N eogene carbonate  tec 
tonic units (P anorm ide dom ain -derived  structural units);

6 -  several tec ton ic  un its consisting  o f  T riassic to N eo 
gene basinal sequences (Im erese  dom ain -derived  structural 
units);

7 -  several tec ton ic  units fo rm ed by M esozoic  to T erti

ary basinal carbonatic  sequences (S ican ian  dom ain -derived  
structural units).;

8 -  the deepest e lem en t o f  the E astern  S icilian  Belt, 
form ed by prevalen tly  O ligocene to M iocene clastic  se
quences, M essin ian  evaporites and P liocene  to  P leistocene 
basinal sequences (“G ela  T hrust S y stem ” ; C atalano  et al., 
1993b.).

9 -  the gently  deform ed H yb lean  foreland.
From  the top, the geom etry  o f  the W estern  S icily  B elt is 

due to  the superposition  of:
1 -  several tec ton ic  units derived  o f  defo rm ation  o f  the 

“pre-P anorm ide” dom ain;
2 -  a  set o f  tec ton ic  units p revalen tly  consisting  o f  T ri

assic to N eogene carbonates, derived  from  defo rm ation  o f  
the P anorm ide dom ain;

3 -  several tec ton ic  units m ade up o f  T riassic  to N e o 
gene basinal sequences, derived  from  defo rm ation  o f  the 
Im erese dom ain;

4 -  ano ther set o f  tecton ic  units o f  T riassic  to  N eogene 
prevalen tly  carbonatic  sequences derived  from  deform ation  
o f  the T rapanese dom ain;

5 -  several tec ton ic  units com posed  o f  M esozo ic  to T e r
tiary  basinal carbonatic  sequences, de rived  from  defo rm a
tion o f  the S icanian  dom ain;

6 -  the M eso-C ainozo ic  d efo rm ed  foreland  (Saccense 
dom ain-derived  tec ton ic  units);

7 -  the G ela T hrust System .
Fig. 3 show s tw o sim plified  deep  structural sections 

across the w estern and  eastern  Sicily . T he structural sty le  re
cently  recognised  in the island  is com parab le  to  the thin- 
sk inned  deform ational m odel; the overall fo lds and  th rust 
belt show  ram p and flat geom etries, d iffe ren t duplex  levels, 
som e reg ional-p ropagated  de tach m en t surfaces, and a 
m arked  disharm onic folding. A  m u ltidup lex  configuration  
has also been recogn ised  in d ifferen t sectors o f  the S icilian 
chain (L entin i e t al., 1990; C atalano  e t al., 1993b), as w ell 
as in the surrounding  subm erged  areas (C atalano  e t al., 
1993c).

In the deep structural sections (F ig. 3), the  m ain  pa- 
laegeographic dom ains-derived  tec ton ic  units are rep re
sented, together w ith  the m ain “o u t-o f-sequence” low  angle 
reverse faults (<|>), that m ay  be the resu lt o f  back-stop-W ke 
p rocesses, probably  active since the L anghian  (age o f  se 
quences overly ing  the back-th rusted  “A ntis ic ilid i u n its” ). 
O u t-of-sequence faulting  repeated  the p rev ious deform ed 
tecton ic  com plex and m igh t have p ro d u ced  the subsequent 
superposition  o f  the m ore external units (e.g. Panorm ide  
units) over the m ost in ternal ones (Fig. 3B ), as w ell as the 
T rapanese units over the S icanian  units.

OLIGO-MIOCENE KINEMATICS AND 
THE BACK-STOP MODEL SUPPORT FOR 

THE SICILY BELT

T he k inem atic h isto ry  o f  the S icilian  M aghreb ides is 
com parab le  to  the th rust enve lopm en t m odel in the lite ra
ture. D uring  the M iocene, the co llis ional p rocesses induced  
the deform ation o f  the A frican  dom ains, expressed  b y  the 
activation  o f  som e th rust fam ilies link ing  in d iffe ren t de-
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Fig. 3. Crustal sections across Eastern (A) and Western Sicily (B). A. / -  Plio-Pleistocene clastic units; 2 -  ‘‘Gela Nappe"; 3 -  
Peloritani crystalline units: 4 -  Sicilide Monte Soro units; 5 -  Panormide units: 6 -  Sicilide Troina units; 7 -  Numidian Flyscli; 8 -  
Sicanian units; 9 -  Hyblean foreland; 10 -  crust. B. / -  Panormide units: 2 -  Imerese units; 3 -  Trapanese units; 4 -  Sicanian units; J  -  
Saccense units; 6 -  crust, (f> -  main out-of-sequence low angle reverse faults. The thick lines are the main high-angle buried and emergent 
regional-trending transpressiona! faults

tachm en t surfaces a long th e  original S icilian  m ultilayer. 
D uring this k inem atic stage d isharm onic  fo ld ing  occurred, 
w hich is genera lly  rep resen ted  by isoclinal geom etries in the 
less com peten t L iassic to  T ertiary  basinal sequences, and 
m ore gen tle  (m ostly  ram p an tic lines) in the T riassic to  L ias
sic ca rbonate  p latform  sequences. D uring a later k inem atic 
stage, ano ther and deeper p iggy -back  th rust sequence cut the 
prev ious m ultidup lex , p rod u c in g  m ore and m ore cu t-o ff re 
lations.

D uring  the A frica -E u ro p e  collision , the occurrence o f  
back-s top -like  p rocesses m igh t be supposed  (see Fig. 3). 
F ield ev idences in eastern  S icily  are the regional back- 
th rusting  o f  the “A ntis ic ilide  N ap p e” over the prev iously  de
fo rm ed  P eloritan i e lem en t during  the E arly L anghian, as 
w ell as th e  S icilide N appe  over the O ligo-M iocene N u
m id ian  F lysch  in no rth -cen tral Sicily . W ith th is in terpre ta
tion, the S icilide and A ntis ic ilide  sequences can  be regarded  
as the C retaceous to Paleogene filling deposits o f  the Si
can ian  basin  and its eastw ard  prolongation .

T he crustal doubling  (delam ination) and the vertical 
d iscon tinu ities, as supported  by the deep geophysical data 
from  the B ag lio  Inclusa and  A lcarno areas (C olom bi e t al., 
1973; G iese &  R eutter, 1978), and su rrounding  areas (C ass
inis et cil., 1969; M orelli e t al., 1975; Schutte, 1978), m ight 
have determ ined  until the P le istocene  the em placem ent o f  
the G ela  T h rust System  (in th is paper, it is northw ard  ex 
tended  versus the buried  S ican ian  w edge and its detached 
C retaceous to M iocene covers) o f  the S icanian  T hrust Sys
tem  over the gen tly  defo rm ed  foreland  (H yblean  and Sac
cense dom ains).

NEOTECTONIC FIELD DATA OF THE 
SICILY MAINLAND

The neo tec ton ic  structural g rain  o f  S icily  m ain land  is 
rep resen ted  by d ifferen t geom etries re la ted  to  com pres- 
sional, transcurren t and extensional defo rm ational stages.

TH RUST TECTONICS

P lio-P leistocene th rust geom etries characterise  the 
N orthern  and C entral S icily  m ain land . In N orthern  Sicily , 
the th rusting  is expressed  by enveloped-like  geom etries in 
vo lv ing  M essin ian -E arly  P liocene  deposits (F igs. 5 and  6), 
w hile  in C entral S icily  the th rust p ile  is rep resen ted  by the 
“G ela T hrust S ystem ” aucto rum  (Fig. 10B). T he P lio -P le is
tocene th rust sheets are cu t by m ore recen t dip- and strike- 
slip fau lt system s.

STRIKE-SLIP TECTO NICS

It is possib le to define m any o f  the m ost recen t s tru c 
tures characterising  the Sicily  m ain land  as the resu lt o f  
large-scale strike-slip  m otions. T hese structures, at length  
recognisab le  in the island, express a reg ional, p reva len tly  
E -W  trend ing  strike-slip  dextral system  w ith  associated  
m ega-riedels (Fig. 13). T he recogn ised  assoc ia ted  structures 
are p revalen tly  brittle  and subo rd inate ly  ductile  structures 
(Figs. 8 -10 ).

Several field  observations ind ica te  tha t the ou tcropp ing  
neo tec ton ic  brittle  structures consist m ostly  o f  fau lt system s
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Fig. 4. Main neotectonic brittle lineaments charac
terising mainland Sicily

w ith d iffe ren t k inem atic ind ica to rs (dip- and strike- 
slip). T he fo ld  system s th a t have  also  involved  the 
ou tcropp ing  P lio -P le istocene  sequences appear as 
large-scale  and  gentle en -echelon  system s, relatab le  
to  som e buried  and em ergen t transcurren t faults.
Fig. 4 show s a syn thesis o f  aerophotographical ob
servations in S icily  and th e  m ain  brittle  neotec tonic  
trends o f  the lineam ents characterising  the island.
Figs. 7 and 8 show  som e exam ples, based  on field  
observations, o f  recen t structures characterising  
w estern  and eastern  S icily . T he regional trend  o f  
b rittle  struc tu re  allow s to  consider the w ho le  system  as 
deep-seated  dow n to the crustal levels tha t rep resen t the A f
rican  reg ional m onocline (Fig. 3).

Several exam ples based  on fie ld  observations allow  to 
hypo thesise  the p resence o f  im portan t crustal structural e le
m ents in the S icily  m ainland.

T he exam ple  in Fig. 7A is a sketch o f  large-scale 
neo tec ton ic  structures invo lv ing  the p rev iously  deform ed 
W estern  S icily  Belt. T w o N W -S E  to E -W  trend ing  high an 
gle reverse  (transpressive) fau lts that have p roduced  som e 
positive flo w er structures (K um eta  and B usam bra  M ts.) are 
rep resen ted  in the figure. In  these  areas, the m ost recen t se
quences invo lved  in the defo rm ation  related  to  the positive 
flow er struc tu res are L ate P liocene  (G. in fla ta  b iozone) and 
appear to  be no t older than  2 .4  M a, and  certain ly  no t earlier 
than 1 .2 -1 .4  M a in the C ala tubo  area, as illustrated  by A gate 
e t a!. (1993) in the N orthern  S icily  offshore areas.

Fig. 6. Example o f post-Messinian thrusting recognised in the 
more internal mainland Sicily areas (Peloritani Mts.). P z -p re -T ri- 
assic Aspromonte Unit (high-grade crystalline rocks); Me -  Mess- 
inian gypsum

Fig. 5. Geological map and sections across the Nebrodi Mts. tectonic 
edifice o f which the thrust system ((b) involving Pliocene sequences (“Trubi”) 
is recognised. 1 -  Early Pliocene “Trubi" Fm.; 2 -  Oligocene-Early Miocene 
flysch-Iike Reitano Fm.; 3 -  Cretaceous-to-Paleogene Sicilidi terrenes; 4 -  
O ligocene-Early Miocene Numidian Flysch; 5 -  main thrusts

Fig. 7B  rep resen ts the neo tec ton ic  structural setting  o f  
the P alerm o area. T he sketch  illustrates:

-  an E -W  trend ing  dip-slip  fau lt system  cu tting  a  sand 
stone sequence o f  S icilian  age (G . trunca tu lino ides excelsa  
b iozone);

-  a prev ious ex tensional fault system  rep resen ted  by  a 
N -S  trend ing  sym m etric  g raben (in the M onreale  area);

-  an  E -W  trend ing  asym m etric  g raben  (in the B elm onte 
M ezzagno  area), w here tw o opposite-verg ing  structures are 
separated  by a N N W -S S E  trend ing  h igh ang le  strike-slip  
“tran sfe r” fault. C om parison  w ith  m arine  data  from  in terp re
ta tion  o f  h igh-reso lu tion  m ultichannel se ism ic reflection  
profiles (A gate e t al., 1993) m akes it possib le  to date  the 
earliest ex tensional deform ation  at be tw een  1 .2 -1 .4  and  0.8 
M a.

Fig. 7C show s a N E - S W  trend ing  large scale gentle en- 
echelon fo ld  system  involv ing  P le istocene  m arine se 
quences. These structures could be  in te rp re ted  as a shallow  
expression  o f  an E -W  trend ing  bu ried  righ t-la tera l tran scu r
ren t fault, w hich northw ards has p roduced  a buried  positive 
flow er structure and  a system  o f  p a rtia lly  em ergen t synteth ic  
m acroriedels (C astelvetrano  area). T he age o f  the m ost re
cent successions involved  in the fo ld ing  is L ow er P leisto 
cene ( G. cariacoensis—G. trunca tu lino ides excelsa  b io 
zones).

In the Sicani M ts. A rea, it is poss ib le  to  suppose the 
p resence  o f  a partia lly  buried  shear zone. T he righ t-la teral 
d isp lacem ent o f  th is crustal struc tu re  cou ld  have p roduced  a 
system  o f  E -W  trend ing , h igh-angle  b ranched  transp ressive  
faults and associa ted  m erid iona lls-trend ing  riedels. O utcrop  
data  confirm  th is supposition . Fig. 7D  show s an  analogous 
configuration . In th is area, ou tcropp ing  M esozo ic  sequences
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Fig. 7. Examples of neotectonic structures outcropping in Western Sicily. See text for explanation

are defo rm ed  by a N W -S E  trend ing  fold and th rust system , 
by an E -W  trend ing  righ t-la tera l transcurren t fau lt and also, 
together w ith  the P leistocene sequences (G. cariacoensis  
b iozone), by a N E -S W  trend ing  large-scale gentle en-eche- 
lon fo ld  system . In this case, the erosional surface w as p ro 
duced by the “em ersion” o f  the  prev ious strongly  deform ed 
M esozo ic  substrate  (C o lom ba and G enuardo  M ts. ram p an 
tic lines) du ring  the P le istocene tecton ic  phase.

T he exam ples from  E astern  S icily  (Fig. 8) reveal that 
the neo tec ton ic  features are again  represen ted  by fau lt sy s
tem s w ith  d ip- and  strike-slip  k inem atic indicators.

The N W -S E  trending  strike-slip  fau lt system s are p re 
valen tly  presen t in the no rthern  coastal a rea and cut the 
E -W  trend ing  T hrust B elt (Fig. 8A). E astw ards, the strike- 
slip fau lt system s are associa ted  w ith  an en-echelon fo ld  
system  tha t reo rien ted  the p rev ious strongly  fo lded  and

faulted  sequences. Fig. 8B show s an exam ple  o f  these  struc
tures; the b lock-d iagram  indicates the trends and arrange
m ent o f  the m ost im portan t neo tec ton ic  large-scale  folds and 
faults found in the w esternm ost sec to r o f  the P elo ritan i te c 
tonic edifice, w here the M esozo ic  to  T ertiary  sed im entary  
covers (L ong i-T aorm ina U nit) m o stly  outcrop. In th e  m ap 
view , the neo tec ton ic  gen tle  en -echelon  fo ld  system  (th ick  
lines) tha t reo rien ted  the p rev ious system  (th in  lines) can be 
observed. The dashed  line rep resen ts th e  em ergen t tran scu r
ren t fault o f  the b lock-d iagram . T he fau lt system  cuts a very 
recent arenaceous sequence in the coastal area. A  com pari
son w ith geophysical data from  the offshore areas (Fig. 9) 
m akes it possib le  to  date the tran sp ressiona l even ts at 1.4 
Ma.

A n exam ple o f  the neo tec ton ic  structural setting  o f  the 
N E  Sicilian areas is show n in Fig. 8C. In th is area (P a tti-

F ly sch  d i R eitan o  (th rust 
o v e r  the  N u m id ian  F lysch)

Vulcano-Patti fault

C a ro n ia  M . •S. Mircod’Ai

P ag lia ro tto  M t.

right-hand strike-slip fault
hrrrr* Oligo-Miocene
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Pleistocene sequences (faulted from strike-slip system)

e n ^ c h e l o n f o l t l  S’
Frazzanó

S. Marco d’.

distension between 1.2-0.8 My

post 0.8 My 
present dayM eso-Cenozoic strongly 

deform ed carbonatic 
-substrate

M adonie

gentle en-echelon fold system

Cretaceous to 
Miocene strongly 
deformed 
substrate _____

M iocene to Pliocene 
plastic covers Plio-Pleistocene plastic covers

Fig. 8. Examples o f neotectonic structures outcropping in Eastern Sicily. See text for explanation
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Fig. 9. A. High-resolution seismic profile showing the low-an- 
gle normal fault system cutting the Pleistocene sequences. Attempt 
of sequence stratigraphy distinguishes some depositional se
quences in the sedimentary successions. Sequence boundaries per
mit to date deformation events. B. Seismic section shows 
evidences o f inversion (or transpression) tectonics affecting the 
Plio-Pleistocene sequences in the Eastern Sicily offshore From 
Nigro & Sulli (1995)

M ontagnareale) w e can reconstruc t the tecton ic  history o f  
the last 1 -1 .5  M yr. The ou tcropp ing  P leistocene shallow - 
w ater sequences (G. inflatci-G . cariacoensis  b iozones in the 
Patti M arina  area) are gen tly  fo lded  and covered by  very 
shallow  sequences o f  S icilian  age (G . truncatu lino ides ex
cels a  b iozone). The en tire  sequence  w as subsequently  
fau lted  and  tilted  northw ards In the Patti area, an asym m et
ric g raben  w as produced, w h ile  the listric geom etries o f  the 
fau lt system  are revealed  by  b lock  tilting. T his system  w as 
subsequen tly  cu t by a N -S  trending , righ t-la teral strike-slip  
fau lt de term in ing  the en -echelon  fo ld ing  o f  the m ore recen t 
ou tcropp ing  sequences ( G . cariacoensis-G . trunca tu li
noides excelsa  b iozone).

T he p redom inance  o f  faults decreases tow ards the 
south, w here  C retaceous to  M iocene p lastic  covers (flysch- 
like sequences) and P lio cen e-P le is to cen e  m arine deposits 
crop out. A lso , in this p art o f  the region, the N E -S W  trend
ing large scale  gentle en -echelon  fo ld  system s, in terpreted  as 
field  ev idence o f  a buried  E -W  trend ing  right-lateral deep 
tran scu rren t fau lt system , can be observed (Figs. 8D and 
8E ).

E n-echelon  fo ld  system s are also p resen t in central S ic
ily. In th is area, unpublished  geophysical data  from  geoelec
trical sound ing  surveys w ith  quadripo lar Schlum berger con
figuration , m ake it possib le  to  reconstruct the top geom etry  
o f  the L ate  P lio cen e -E arly  P le istocene  sequences. As illu s
tra ted  in Fig. 10A, the P lio -P leistocene sequences are

Fig. 10. A. Map view of the top of Late Pliocene-Early Pleisto
cene sequences exposed in Central Sicily. Thin lines indicate the 
altitude above sea level. I -  Plio-Pleistocene sequences; 2 -  pre- 
Middle Pliocene sequences; 3 -  axes o f folds involving the overall 
outcropping sequences; 4 -  axes o f folds involving only the Late 
Pliocene and the pre-Pliocene sequences. B. Simplified structural 
section across Central Sicily. Dashed lines indicate the supposed 
buried right-lateral transcurrent fault system that may have af
fected the region. / -  Plio-Pleistocene sequences; 2 -  GelaNappe; 
3 -  Sicanian units; 4 -  Hyblean foreland

polyphase fo lded, creating  dom e and  basin geom etries. In 
the B u tera  area, a renaceous P le istocene  sequences ( G ephy- 
rocapsa  b iozone) are affected  by the second  o f  these tw o 
fo ld  system s, the N E -S W  trend ing  one (Fig. 10). N eo tec- 
tonic structures also characterise  the m ost stab le  geological 
area ou tcropping  in S icily  (H yb lean  region, SE S icily). This 
part o f  Sicily  represen ts the gen tly  defo rm ed  fore land  o f  the 
N eogene to P leistocene co llisional belt. Several th ick  car
bonate  sequences o f  a M eso zo ic -T ertia ry  age ou tcrop  in this 
area. C arbonate  bodies are locally  very  gen tly  fo lded  and 
bounded  by very  recen t fau lt system s revealing  a p rev a 
lently  d is tensive-transtensive d isp lacem en t (G hisetti &  V ez- 
zani, 1981a; B en-A vraham  e t a l., 1987; G rasso  & R euther, 
1988, 1990, 1992; G rasso , 1993).

T he H yblean  elem en t is overth ru st by  the fron tal p a rt o f  
the S icily  C hain (G ela T hrust System ), its em placem en t 
hav ing  started  during  the P lio -P leistocene.

T he tecton ic  setting  o f  th is part o f  S icily  is also  charac
terised  by som e neo tec ton ic  “lineam en ts” w hich are a clear 
expression  o f  the em ergent and bu ried  strike-slip  fau lt sy s
tem s reg ionally  trend ing  E -W  to N -S , w ith som e differen t 
d isplacem ents.

T ow ards the N W , the H yblean  e lem en t is also bordered 
by an ex tensional (p robably  transtensional) N E -S W , 
N N E -S S W  and W N W -E S E  trend ing  fault system s 
(G hisetti &  V ezzani, 1981a), separa ting  the fo re land  from  
the frontal part o f  the S icily  C hain  and  the recen t “G ela-
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C atan ia  F o redeep” , connecting  to  the M alta  escarpm ent. 
T his trough, filled  by P lio -P le istocene  sequences, can be in 
terp reted  as a g raben-like structu re  located betw een the C al- 
tan isse tta  B asin  and the H yblean  P lateau.

F inally , the R agusa zone is characterised  by another 
righ t-la teral tran scu rren t fau lt system  o f  regional sign ifi
cance. T his is ev idenced  by sheaves o f  faults bounding  a 
N -S  trend ing  m aster m echan ical d iscontinu ity , in terpre ted  
as associa ted  large-scale  riedels. T he R agusa fault runs par
alle l to  ano ther fau lt system  located  in Syracuse, ex tending 
sou thw ards to  the M a lta -M ed in a  areas.

EX TEN SIO NA L TECTONICS

A long  the N orthern  and  E astern  S icilian  coastal areas, a 
w idesp read  occurrence o f  hang ingw all tilting  low -angle 
norm al faults (L A N Fs, F igs. 11 A ,B ,C  and 12) w ith  the T y r
rhen ian  vergence, cutting  the strike-slip  fau lt system s, has 
been observed . T hese L A N Fs cut the E -W  trend ing  tecton ic  
edifice, crea ting  a large ex tension  and increasing  the accom 
m odation  space in half-g rabens and in sm all basins located 
betw een  the m ain tilted  b locks.

O ffshore, a progressive eastw ard  decrease in P liocene 
package th ickness, and an increase in P leistocene th ickness, 
can be observed  (geo log ical in terpre tation  o f  m ultichannel 
h igh-reso lu tion  seism ic lines, Fig. 12; W ezel et al., 1981; 
Sartori, 1990).

REGIONAL SIGNIFICANCE 
OF NEOTECTONIC FIELD DATA

T he w idesp read  p resence  o f  post M essin ian -P liocene  
th rusting  in the N orthern  S icily  C hain  leads to  the fo llow ing  
considerations:

-  T he recogn ised  geom etries appear com parab le  to the 
tec ton ic  sty le  characterising  the Southern Sicily  and  its o ff
shore (B ianch i e t al., 1987; A rgnani, 1993 and literature 
therein ; C atalano  et al., 1993a, b), w here the so called  “G ela 
N ap p e” outcrops;

-  the th ru st sheets tha t form  the G ela N appe, p iled  up 
since the M iddle  P liocene, are p revalen tly  m ade up by N u- 
m idian  and S icilidi sequences and  by Late M iocene-E arly  
P leistocene deposits (A G IP  w ell data o f  Pozzillo  1 and 
M anfria  1), and  th rust over the P leistocene sequences in the 
southern  offshore areas, “d eep” P liocene horizons thrusted  
by M esozoic carbonates are also  know n in the W estern  S ic
ily (e. g. C am m arata  w ell).

T hus, th e  analysed  N eb rod i Mt. area appears to form  the 
innerm ost portion  o f  the ou tcropp ing  G ela  N appe and, ac 
cord ing  to  G hisetti & V ezzan i (1982), represen ts the shal
low  expression  o f  the general reactivation  o f  the E astern 
S icily  C hain  due to deep com pressional m echanism s related  
to th e  la te-co llisional invo lvem en t o f  crustal levels, as also 
p roved  by  the  geophysical data  o f  Schutte (1978).

A lso , in N orthern  S icily , several neo tec ton ic  d iscon ti
nu ities re la ted  to  the T yrrhen ian  dynam ics are located, cu t
ting  the post-M essin ian  th ru st surfaces. The neo tec ton ic  
fau lt system s (m ostly  w ith  strike-slip  k inem atic indicators) 
re la ted  to  the T yrrhen ian  stre tch ing , show ing  E -W , N W -S E

and  N E -S W  trends cut the E -W  trend ing  N orth  S icily  
T hrust B elt (G hisetti & V ezzani, 1977). T he la tter fau lt sy s
tem s m erge along the E -W  trend ing  tran scu rren t system s 
and are in terpreted  in this paper as reg ional trend ing  asso c i
ated  R iedel system s. The m ain N W -S E  and  N E -S W  tren d 
ing strike-slip  fau lt-riedels, m ostly  ou tcropp ing  in N orthern  
S icily  (Figs. 7A , 8A -B -C -E , 13), s tretch  and /or truncate  the 
p rev ious com pressive th rust im bricates, and  ram p antic lines 
o f  the Sicily  C hain.

In W estern  Sicily , the m ost im portan t ou tcropp ing  E -W  
trend ing  transpressional structures have field  ev idences in 
the K um eta M t. and B usam bra  M t. areas, w here  it is p o ss i
b le  to  recognise  th e  described  large-scale  ram p antic lines 
cut by subsequent high angle reverse  fau lts th a t have estab 
lished  som e asym m etrical positive flow er structures (Fig. 
7A). T hese structures, w hich  invo lved  a p rev ious strongly  
deform ed substrate (T rapanese dom ain -derived  sequences), 
are in terpre ted  as a shallow  ev idence o f  deep shear zones, 
re la ted  to the w este rnm ost M oho vertica l d iscon tinu ities that 
have produced  associated  shallow  riedels (see Fig. 1). E ast
w ards, a local change o f  d irection  m igh t have determ ined  a 
n um ber o f  connecting  transtensile  struc tu res re la ted  to a to r
sional deform ation  and an overp rin ting  o f  large-scale  rheg- 
m atic-like geom etries in the C altan isse tta  B asin auctorum  
(Fig. 13). This is show n in Fig. 10, w here the en -echelon  ge
om etries could ind icate  the ex istence o f  an E -W  trend ing  
structural line and m ight be in terp re ted  as the shallow est 
ev idence o f  a buried  righ t-la teral tran scu rren t fau lt system  
affecting  the w estern  subsurface p ro longation  o f  the H y
blean  Foreland below  the G ela T hrust System  and the M eso- 
C ainozoic  deform ed substrate  (S ican ian  dom ain). It is likely 
tha t th is trend  extends w estw ards in the S ciacca area.

N orthw ards, the C altan isse tta  B asin  is bo rdered  by  an 
im portan t righ t-la teral strike-slip  fau lt system  hav ing  a re 
g ional E -W  trend  (K u m eta -A lcan ta ra  and  A lia -M a lv a g n a  
lines o f  G hisetti, 1979a and G hisetti &  V ezzani, 1982). The 
K um eta -A lcan ta ra  and A lia -M a lv a g n a  tec ton ic  lineam ents 
bound  the N orthern  Sicily  coastal a rea w hich , during  the 
P lio -P leistocene, w as affected  by a very  strong  up lift (G h i
setti, 1979b).

The E -W  trend ing  transcurren t buried  and  em ergent 
faults (and the associa ted  N E -S W  and  N W -S E  trending  
synthetic  and an tithetic  riedels) found  in w estern  and  eastern  
Sicily , m ay be in terpre ted  as in trap late  m igrating  shear sy s
tem s re la ted  to the N W -S E -d irec ted  T yrrhen ian  spreading 
and  to the ad jacen t Ionian subduction  com plex  (G hisetti & 
V ezzani, 1981b). L ocally  uneven trend  o f  these  system s 
could  have p roduced  flow er structures (e.g. K um eta  and 
B usam bra R idges), neo tec ton ic  ax ial cu lm inations (e.g. 
C astelvetrano  and S ciacca R idges), structu ral depressions 
derived  from  torsional deform ations (e.g. C altan issetta  B a
sin) and /or pu ll-apart o ffshore basins (e.g. P an te lleria  R ift, 
M edina G raben, etc.).
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Fig. 11. A. Geological map and sections across the Madonie Mts. tectonic edifice, affected by neotectonic LANF systems. 1 -  
Pleistocene deposits; 2 -  Tortonian-Pliocene sequences; J  -  Cretaceous-Paleogene Sicilidi terranes; 4 -  O ligocene-M iocene Numidian 
Flysch; 5 -  Mesozoic carbonates o f Panormide Unit; 6 -M esozoic  carbonates o f Imerese Unit; 7 -  Triassic turbiditic sequences (Lercara 
Fm.); <5-m a in  thrusts; 9 -m a in  extensional faults. B. Cross sections. C. Restored A -C  cross section in which two main extensional events 
(LI and L2) occurred during the Plio-Pleistocene. The key is the same for cross-sections
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Fig. 12. Schematic structural sections across the Northern Sicily coastal area showing the presence of a recent low-angle (listric) normal 
fault systems cutting the E-W trending Sicily Belt

MARINE DATA OF THE SURROUNDING 
SICILIAN AREAS

Fig. 13 show s som e exam ples o f  subm erged neotec ton ic  
structures characterising  the S icily  o ffshore areas, w hile the 
index besides (Fig. 141) show s resu lts o f  the assem blage o f  
h igh-reso lu tion  seism ic lines in terpre tation  and geophysical 
and geo log ical pub lished  data  (Selli, 1974; B iju-D uval et 
al., 1982; A rgnani et al., 1986; M akris et al. , 1986; A n- 
tonelli e ta l . ,  1988; A rgnani, 1987, 1990, 1993; T ricart e ta l .,  
1990; T rincard i &  A rgnani, 1990; C atalano  et a l. , 1993a). 
T he exam ples are from  re in terp re ta tion  o f  published  high- 
reso lu tion  se ism ic lines. F rom  seism ic in terpre tation , a P lio- 
P le istocene  clastic  succession  has been  recognised, w here 
stratal pa tterns and  lateral te rm inations o f  the reflectors de
term ine  several depositional sequences. A  num ber o f  depo- 
sitional sequences are rep resen ted  by groups o f  reflectors. 
T hey  are characterised  by se ism ic facies and  stratal patterns 
tha t allow  to th e  sam e trends tha t have been  recognised  in 
the N orthw estern  and Southern  offshore S icily  by A gate et 
al. (1993), w here  seism ics is con tro lled  by w ell data. Thus, 
the age o f  boundaries be tw een  the groups o f  reflectors is 
co rrelated  using  sequence stra tig raphy  m ethods.

T he se ism ic line 14A, from  the Southern  Sicily  offshore 
areas, show s the N N E -S S W  trend ing  positive flow er struc
tu res ac tive  since 1.4 M a, invo lv ing  the m ost recen t se

quences.
T he seism ic lines 14B and 14H, from  the northw estern  

Sicily  offshore areas, show  the p resence  o f  an ex tensional 
tecton ic  even t tha t started  during  th e  M essin ian  and p ro 
duced  a  N W -S E  reg ional-trend ing  g row th  fault. T he ex ten 
sional (transtensional?) tecton ic  even t persisted  until the 
E arly  P liocene and it w as fo llow ed  by  inversion at 1.4 M a, 
the resu lt o f  w hich  is today  rep resen ted  by  the N W -S E  
trend ing  strike-slip  structures bound ing  the eastern  side o f  S. 
V ito Peninsula.

C om pressional tecton ics during th e  P liocene is recorded  
in seism ic line 14C, w here the N -S  tren d in g  positive flow er

Fig. 13. Simplified 3D view o f the Central Mediterranean with 
main hypothetical crustal features indicated. Large arrows indicate 
the direction of Tyrrhenian spreading and Ionian subduction. See 
text for explanation
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Fig. 14. A-H. Seismic lines from the Sicilian submerged surrounding areas. The ages o f sequence boundaries are recognised on the basis 
o f sequence stratigraphy methodologies and the comparison to the seismic facies o f the profiles adjusted with the ODP sites. Tr -  top of 
Triassic sequences; Mz -  top o f  Mesozoic sequences; 01 -  top o f Oligocene sequences; Mi -  top o f Miocene sequences; PI -  bottom of 
Pliocene sequences. I -  Index map in which main neotectonic features o f the Central Mediterranean are represented. Lines represent the 
main dip- and strike-slip faults (indicated by arrows). See text for the interpretation of seismic line-
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structures invo lve the deform ation  at least the sequences o f
1.4 M a in the E astern Sard in ia  Shelf. A lso , the seism ic line 
14D show s the p resence o f  ex tensional tecton ics during the 
E arly P liocene, fo llow ed  by an inversion tec ton ic  event ac 
tive until 1.4 M a, tha t p roduced  the N W -S E  trending  struc
tures in the S icily  Straits.

T he seism ic line 14E, from  the C entral T yrrhenian , 
show s several angu lar unconfo rm ities bound ing  groups o f  
reflectors. Particu larly , in the depositional sequences 
bounded  by th e  1.4 and 0.8 isochrones, it is possib le to as
sum e the p resence  o f  ex tensional tectonics. The 1.4, 0.5 and 
p robab ly  the 0.2 sequence boundaries indicate com pression. 
A very  fast subsidence betw een  0.5 M a and 0.2 M a, and the 
in trusion o f  basaltic  dikes, ind icate  ex tensional tecton ic  
stages.

T he se ism ic  lines 14F and  14G, from  the H yblean sub
m erged  sec to r and the G ela  G u lf  respectively , show  tw o 
N E -S W  trend ing  positive flow er structures active since the 
Late M iocene, involv ing  sed im en tary  sequences post- 1.4 
M a.

T he above exam ples a llow  to syn thesise  the structural 
setting  o f  the peri-T yrrhen ian  subm erged  areas, often rep re
sented by transpressive and /o r inversion geom etries, syn
chronous w ith  the “expansion” and  “ocean iza tion” o f  the 
central T yrrhen ian  areas. T hus, the deform ational phases 
recogn isab le  in the subm erged  areas, as w ell as in the Sicily  
m ainland, are a lternatively  exp ressed  by transpressional and 
ex tensional tecton ics. T he age o f  deform ations fits w ell to 
the defo rm ational h istory  as p roposed  by several authors 
{e.g. A gate e t al., 1993; C atalano  e t al., 1993a, c):

-  ex tension  pre-4.8 M a;
-  com pression  until 3.0 M a;
-  extension  betw een 3 .0 -2 .4  Ma;
-  inversion  (transpression) betw een 2 .4 -1 .4  M a;
-  ex tension  betw een 1 .4 -0 .8  Ma;
-  com pression  at 0.8 M a;
-  ex tension  after 0.5 M a.
Is possib le  to recognise  the overlap  o f  ex tensional and 

com pressional/transpressional tecton ics that have p roduced  
several inversion  geom etries.

STRUCTURAL SUMMARY OF MARINE 
DATA

T he m ain  structural fea tu res o f  subm erged  areas sur
rounding  S icily , derive from  an assem blage o f  pub lished  
and unpublished  se ism ic data. T hey  include:

1) a w estern  sector (be tw een  Sardin ia, Egadi Islands 
and  T unisia) characterised  by a p revalen t N N W -S S E  to 
N W -S E  trend ing  righ t-la teral transcurren t (locally  transten- 
sile) fau lt system  (“E gadi F a u lt” o f  F inetti &  Del Ben, 
1986; and its no rthw ard  pro longation ), ex tend ing  from  the 
eastern  Sard in ia  sh e lf  to the S icily  Straits. The m egariedels 
associated  w ith  this m ega-structu re  determ ine several struc
tural depressions (grabens and  half-g rabens) filled  by P lio- 
P le istocene sequences. Southw ards, this faults system  d i
vides:

2) the Pelag ian  B lock, w here  transpressive m ovem ents 
characterise  the Eastern T un isia  (Z aghouan Fault), from:

3) the rhegm atic-like basins o f  the P an te lle ria -L in o sa  
area (B aum ann & R euther, 1985; C ello  e t al., 1985a, b; 
R eu ther &  E isbacher, 1985; B occale tti e t al., 1987; C ello, 
1987; R euther, 1989). T he Southern  S icily  o ffshore is ch ar
acterised  by  a rifting  process (P an te lleria , L inosa) expressed  
by the N W -S E  trend ing  pu ll-apart basins, in terp re ted  as the 
sou theastw ard  con tinuation  o f  the E gadi Fault. T he S ou th 
ern Sicily  offshore is also characterised  by the N E -S W  
trend ing  transpressive structures, in te rp re ted  as synthetic 
m ega-riedels;

4) the E astern  S icily  offshore, characterised  by  a very 
im portan t N -S  trend ing  structural line (M alta  E scarpm ent) 
d iv id ing  the H y b lean -M a lta -M ed in a  F ore land  (lilies, 1981; 
C ello e t al., 1984) from  the Ionian  subduction  com plex 
(Ionian m icroplate; B iju-D uval et al., 1982);

5) the N orthern  Sicily  offshore ch aracterised  by a m ix 
ing o f  ex tension  and transpression  processes during  the late 
P lio -P leistocene tha t determ ined  several sm all basins and 
inversion structures (T ricart et al., 1990);

6) the T yrrhen ian  area s.s., w here  th e  overall stre tch ing  
and subsidence is coupled  by the effects o f  the above d e 
scribed  tecton ic  events.

SYNTHESIS OF THE REGIONAL 
STRUCTURAL SETTING

A review  o f  deep geophysical data, deep w ell data, u n 
published field  survey data, se ism ic re flec tion  p rofiles and 
published seism ic data, m akes it possib le  to d is tingu ish  the 
fo llow ing  tecton ic  dom ains for the C en tra l M ed iterranean :

1) The Southern T yrrhen ian  M arg in , ch aracterised  by 
N W -S E  to E -W  trend ing  strong  ex tension  (rep resen ted  on 
land by the E -W  trend ing  L A N F system s) and  a N W -S E  
trend ing  righ t-la teral strike-slip  d isp lacem en ts. G enerally , 
the dip-slip  system  cuts the o ther one;

2) the S icily  m ainland, ch aracterised  by:
a) the m ost external o f  the th rust com plex  (S ican ian  and 

G ela  T hrust System s) em placed  from  the Late P liocene  to 
the P leistocene;

b) a p revalen t E -W  trend ing  em ergen t and  buried  active 
righ t-la teral transcurren t faults w ith  associa ted  R iedel sy s
tem s;

3) the Southern  S icily  o ffshore, charac te rised  by  rifting  
processes;

4) the E astern S icily  offshore, charac te rised  by  the ac 
tive Ionian  subduction  com plex.

The illustrated  tec ton ic  dom ains are consisten t w ith the 
m odel show n in Figs. 15, 16 and  17B.

DISCUSSION

The recogn ised  tec ton ic  h is to ry  in th e  subm erged  areas 
surrounding  Sicily , and the com parison  w ith  defo rm ational 
events in the m ainland, indicate tha t the overall T yrrhenian  
opening  is characterised  by several tec ton ic  stages w hich  are 
re la ted  to the tim e changes o f  reg ional stress field , as a resu lt 
o f  geodynam ic p rocesses in the M ed iterranean  area. The 
change o f  stress field indicates tha t the driv ing  forces (“m o-
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extension compression/transpression extension

Fig. 15. Simplified 3D neotectonic crustal features o f the Central 
Mediterranean. The picture shows the oblique movement of the 
African—Ionian plates compared to Tyrrhenian spreading and the 
main surface effects (crustal buried and/or emergent right-lateral 
transpressional faults, associated en-echelon fold systems and the 
main out-of-sequence thrusts), mostly related to the compressive 
stress induced in the subducted hinge zone of African plate by the 
“Tyrrhenian upper mantle”. See text for explanation

to rs”) can  be a resu ltan t o f  coup ling  o f  m otion vectors that 
rep resen t the northw ard  m ovem en t o f  A frica and m antle 
processes. T hese  “m oto rs” are in fluenced  by m inor im por
tan t factors, such as several structures resu lting  from  o lder 
in traplate stresses and  the C orio lis drift, and a  geom etric 
system  characterised  by  p la tes m oving on a sphere. The 
overall stre tch ing  o f  the T y rrhen ian  area m ay be the result o f  
com plex, repea ted  tec ton ic  stages, be ing  the p redom inant 
effects o f  one o f  these m ain  d riv ing  forces.

T he recogn ised  neo tec ton ic  lineam ents in m ainland S ic
ily, as w ell as in the su rround ing  subm erged  areas (Figs. 7, 
8, 13 and  14), are in terp re ted  in th is pap er as im portan t cru s
tal structures o f  the C entral M ed iterranean , being an expres
sion o f  a regional shear system  tha t contro ls the T yrrhen ian  
basin  evo lu tion . T hus, th e  trends o f  these structures and 
the ir reg ional patterns m igh t be considered  to  be som e o f  the 
m ain effects o f  the T yrrhenian  dynam ics during the last few  
M a. T hese effects (m ostly  rep resen ted  by d ifferen t scale 
shear zones) are now  com bined  in a  k inem atic m odel o f  
plate  m otion  on a sphere affec ted  by som e m ega-shear d is
continu ities. T hese d iscon tinu ities are re la ted  to the overall 
no rthw ard  m otion o f  A frica  du ring  the last M a. The sche
m atic structural setting  p resen ted  in Figs. 13 and 16 sum m a
rises the m ain  structural lineam ents re la ted  to the g eody 
nam ic p rocesses o f  the T yrrhen ian  opening, reconstructed  
w ith  the use o f  field  observation  in m ainland Sicily  d is
cussed  above and  w ith th e  pub lished  and  unpublished seis
m ic data.

F or a be tter understand ing  o f  the possib le  relations be
tw een  the T yrrhenian  ex tension  process and the coeval sur
rounding  structures (ex tensiona l and /o r com pressional/tran- 
sp ressional as described  before), the oblique convergence o f  
the N -N N W  Ionian subduction  versus the SE T yrrhenian  
spread ing  d irection  has also  to  be considered . This m ight in 
duce strong  extension  in the cen tral, as w ell as in  peripheral 
basinal a reas and  create in trap la te  stresses w ith p revalen tly  
transp ressional d isp lacem en ts in Sicily. A  superim posed  in 
itial therm al inpu t from  the upperm ost m antle to  the low er 
crust m ay  also  be considered .

Fig. 16. Crustal structures o f the Central Mediterranean related 
to neotectonic evolution. The sketch shows the present-day main 
structural features o f the Tyrrhenian area, connected with rheg- 
matic-like mechanisms. According to this model, the Mag- 
naghi-Vavilov area is interpreted as a sphenochasm basin which 
determines the easternmost transcurrent structures (e.g. Marsili 
and Paola Basins). See text for explanation. / -  thinned and/or 
oceanic-type crust; 2 -  Sicily-Apennine Thrust Belt; 3 -  superim
posed extensional areas; 4 -  extension vectors; 5 -  compression 
vectors

This m odel does no t agree w ith  the ex is ting  ones p ro 
posed  for the T y rrh en ian -A p en n in e  system  k inem atic  evo 
lution. T hese m odels involve:

a) E u ro p e-A frica  convergence, w ith  lateral “ ex tru sion” 
o f  som e con tinen tal m icrop lates (p lastic-rig id  deform ation) 
and  form ation  o f  oroclines (T appon ie r, 1977; B occale tti et 
al., 1982);

b) Ion ian -A dria tic  passive  subduction , w ith  extension  
in the in ternal areas and  com pression  in the ex ternal areas 
(B occaletti & G uazzone, 1972; M alinverno  & R yan , 1986; 
Patacca &  Scandone, 1990); and

c) T yrrhen ian  extension  as a consequence  o f  g rav ita 
tional co llapse processes o f  a th ick en ed  lithosphere (R eutter 
e t a l. , 1980; C hannel & M aresch a l, 1989).

In the p resen t au th o r’s op in ion , the g rav ita tiona l co l
lapse processes alone (c-m odels) canno t p roduce  the reco g 
n ised  rhegm atic basins configuration  (F igs. 13 and  16). The 
Ion ian -A d ria tic  passive  subduction  alone  (b -m odels) m ay 
produce E -W  trend ing  shear system s (as in  the a-type m odel 
o f  B occaletti et al., 1982), re la tab le  to  the A fric a -E u ro p e  
N N W -S S E  convergence m ovem ent, bu t no t a spheno-
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chasm -like basin as in the p resen t paper. M oreover, the in 
itial therm al input and the asym m etric  upper m antle “ in tru 
sion” are being  subsequen tly  contro lled  by shear zones re 
su lting  from  a com plica ted  and changing  regional stress 
field . T he tem poral change o f  stress field , recorded  in the 
po liphase-de fo rm ed  P lio -P le istocene  sequences, suggests a 
rhythm ical tec ton ics in the C entral M editerranean  related to 
the resu ltan t o f  group o f  vecto rs in the space that express 
forces (Fig. 17). In Fig. 17A a reference  system  is show n in 
w hich the velocity  vectors th a t control the geodynam ic evo 
lution o f  C en tra l M editerranean  are draw n. It is possib le  to 
decom pose  the velocity  vec to rs as the resultants o f  A frican  
su b d u c tio n -E g ad i Fault m ovem ents (V a) and m antle uplift- 
C entral T yrrhen ian  opening  (V r). B esides, the A frican  sub- 
duction  rate  is m uch low er w ith  respect to  the E gadi Fault 
rate, w hile  the m antle uplift, as w ell as the M agnagh i-V av i- 
lov basins open ing , are considered  to rep resen t as angu lar 
velocities. T he p redom inance  in tim e o f  V a or V r establish  a 
com pressional/transp ressional or extensional tectonic re 
gim e respectively , in the T yrrhen ian  and peri-T yrrhen ian  ar
eas (Fig. 17B).

Fig. 18A illustrates a possib le  k inem atic evolution  o f  a 
non-rig id  p la te  m oving on a sphere d issected  by crustal 
shear d iscontinu ities. Fig. 17B1 represen ts the initial setting, 
ch aracterised  by the N -S /N N E -S S W  trend ing  A pen- 
n in e -S ic ilian -M ag h reb ian  m obile  belt, and  by several in
cip ien t m ega-shear zones fo rm ed  due to the northw ard  A f
rica  plate  m otion. The developm ent o f  the initial stage is 
show n in F igs. 18B2 and 18B3, in w hich a p rogressive an ti
clockw ise ro tation  and eastw ard  shifting  o f  the “T yrrhen ian  
m icrop la te” p roducing  ex tension  and  overlap areas is iden ti
fied. In Figs. 18A and 18B the p resence  o f  the Ionian sub- 
duction com plex  has not been  considered.

T he m ain  structural fea tu res in Fig. 18B3 are com para
ble w ith  the observed structures in m ain land  Sicily  and in 
the su rround ing  subm erged  areas (see also F iss. 13, 14 and
16).

In spite o f  the fact th a t the fie ld  observations and the 
geophysical data  perta in  to  a re la tively  sm all area, it is po s
sib le to hypo thesise  the T yrrhen ian  dynam ics as caused  by 
p revalen t shear m echanism s, re la ted  to  the A frica -E u rope  
convergence and  to  exam ine boundary  conditions that char
acterise  the C entral M ed iterranean  (the presence o f  a m obile 
belt, an ac tive  subduction  com plex , etc.). T hese conditions 
m ight have p layed  a part in the dynam ic developm ent o f  the 
system .

T hus, the rhegm atic m odel p roposed  in this paper con
siders:

-  the p resence  o f  a th ickened  A frican lithosphere below  
the m ore in ternal areas o f  the S ic ily -A p en n in e  C hain 
(C aputo  e t a l., 1972; M orelli et al., 1975; C assin is e t al., 
1979; S candone 1979, see Fig. 15);

-  the crustal delam ination  (back-stop-like p rocesses) 
occurrence, necessary  to crea te  the th ickness o f  the sub
ducted  A frican  lithosphere (C hannel &  M areschal, 1989);

-  the no rthw ard  N eogene d irection  o f  the A frican p late 
(D ercourt e t al., 1986; M alinverno  & R yan, 1986; D ew ey et 
al., 1989);

-  the T o rto n ian -P le is to cen e  ro ll-back  o f  the A frican 
subducted  slab  (M alinverno  & R yan, 1986);

-  the ro ll-back  rate, w hich  is h ig h er than  th e  A frican 
slab sink ing  rate.

This m odel also considers the ob lique convergence  vec
tors betw een  the A frican -Io n ian  subduction  com plex  and 
the T yrrhen ian  opening  during the late P lio cen e-P le is to - 
cene.

A ccord ing  to these conditions, it is likely tha t in the 
back area o f  the A frican -E u ro p e  co llisional system , rheg- 
m atic-like structures m ight have deve loped  during  the Plio- 
P leistocene.

D uring the late M io cen e-ea rly  P liocene, the rhegm atic  
structures form ed in the back  area o f  the N -S  trend ing  th ick 
ened  A frican -E u ro p e  suture, w ere  th e  resu lt o f  crustal pure- 
shear configuration .

In the early  phase o f  T y rrhen ian  stre tch ing , a strong 
low er-crust th inn ing  and heat input (upper m antle  uplift) oc
curred. V iscous d issipation  (low  dev ia to ric  stress) occurs 
w here therm al anom aly  takes p lace . In th is stage, the ex ten 
sion in the upper crustal level started  from  an im portan t 
right-lateral tran scu rren t crustal fau lt (E gadi F ault and  its 
northw ard  prolongation , Fig. 18B1). T his crustal “ line
am ent” bounds the Sardinia B lock eastw ards. Som e m ega- 
R iedels w ere also ac tivated  (e.g. the  “ Selli L ine” ).

A ctivation  o f  a low  angle norm al fau lt system  cu tting  
the upper (b rittle) crustal level on ly  m igh t have facilitated  
subsidence o f  the p ro to-T yrrhenian  basin. The low  stress 
dom ain  w idened  w ith  the expansion  o f  the therm al anom aly , 
bu t the low er crust and u pper m antle  becam e stronger as the 
am plitude o f  the therm al anom aly  has decreased.

T he evolution  o f  the “Selli L ine” in a sphenochasm -like  
structure (eastw ard  and /o r sou th -eastw ard  extension  assoc i
ated w ith  the form ation o f  ocean ic-like  crust in the M ag- 
naghi and in the V avilov  B asins (Fig. 18B2) could  be related 
to  the northw ard m otion  o f  the A frican  p late, p roducing  at 
the sam e tim e an increasing ly  arched  shape o f  the S icil
ian—A pennin ic  suture zone, w ith c lockw ise  ro tations in S ic
ily (Fig. 18B3). T he consequen t asym m etric  m antle up lift 
(C hannel & M areschal, 1989; m odel 4) is re la ted  to the 
asym m etric stretching.

In the fo llow ing  stage, a rap id  lithospheric  th inn ing  
could  have been caused  by convective  th inn ing  o f  the litho
sphere, as a result o f  g rav ita tional in stab ility  in the density  
con trast betw een the m antle, the lithosphere and  the asthe- 
nosphere. A sym m etric  m antle  flow , and its sou th -eastw ard  
m igration , m ight have induced a subcrustal com pressive 
stress causing p rogressive vertica liza tion  o f  the p rev iously  
subducted  A frican  plate  and o f  the Ionian m icrop late  (roll- 
back-like p rocesses), consisten t w ith geophysica l and  pet- 
rographic data from  the A eo lian  area (B arberi e t al., 1974; 
W ang  e t al., 1989; C risci et a l ,  1991). T he asym m etric  up
per m antle  “ in trusion” (C hannel &  M areschal, 1989) m ight 
have “delam inated” the W ada ti-B en io ff surface tow ard  the 
S -S E . In the h inge zone o f  the subducted  p late, a strong 
stress could have p roduced  a sem i-b rittle  reverse  crustal 
m ovem ent and a further con traction  o f  the S icily  belt. This 
is even m ore likely as a zone o f  w eakness w as created  by the 
prev ious A frican  crust delam ination  related  to  the M iocene 
b a c k s to p  processes. The m ain effects o f  th is con trac tion  in 
m ain land  Sicily  are also expressed  by som e out-o f-sequence  
th rusting  (Fig. 15) w ith  m ajo r em p lacem en t invo lv ing  o f  the
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Fig. 17. A. Velocity vectors that controlled geodynamic evolution o f the Central Mediterranean. It is possible to solve the velocity 
vectors as the resultants o f African subduction-Egadi Fault movements (Va) and mantle uplift-Central Tyrrhenian opening (Vr). The 
African subduction rate is very low with respect to the Egadi Fault rate, while the mantle uplift, as well as the Magnaghi-Vavilov basins 
opening, are considered as angular velocities. B. Sequence of tectonic events related to the predominance in time of Va or Vr that 
established a compressional/transpressional or an extensional tectonic regime in the Tyrrhenian and peri-Tyrrhenian areas during the last
5 Ma. See text for explanations
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Fig. 18. A. Kinematic model o f  stretching due to mega-shear movements o f blocks moving on a sphere. A1 is the initial stage. The 
progressive movement of the right part o f the square induces a progressive rotation (scheme A2 and A3), with several overlapping and 
extensions areas. B. Hypothetical model of kinematic evolution of the Tyrrhenian area during the Plio-Pleistocene. During the Early 
Pliocene (scheme B l) in the back-area o f the N-S trending half-arched Sicilian-Apenninic suture zone an important right-hand 
transcurrent crustal fault (Egadi Fault and its northward prolongation) bounds eastward the Sardinia Block. Some mega-riedels were 
activated during this stage (e.g. the Selli Line), when an overall extensional status characterised the proto-Tyrrhenian area. The northward 
prosecution o f the African “advancement” (scheme B2) produced a progressively more and more arched shape o f the suture zone and the 
evolution o f the Selli structural line in a sphenochasm-like structure. The prosecution o f the African plate motion (scheme B3) accentuates 
the overall E-W and/or NW-SE trending extension of the Tyrrhenian area and supports the eastward formation o f further rhegmatic-like 
basins (e.g. the Marsili Basin). There are E-W trending transpressional structures, with associated NW-SE Riedel systems, cutting the 
Northern Sicilian Belt progressively toward the east. The progressive flexural loading of the Sicilian Belt, together with the right-hand 
motion o f the “Egadi Fault” in the Pelagian area, contributes to the southern crustal thinning and rifting processes in the Pantelleria 
rhegmatic-like basin

S ican ian -G e la  T hrust System s and  the E xternal C alabrian  
A rc (Figs. 3 and  10).

T he very  strong  up lift o f  the N orthern  S icilian  B elt du r
ing the last 2 -3  M a, and the activation  o f  the northern  Sicily 
L A N Fs system  (see Fig. 12), cou ld  be exp la ined  by the p res
ence o f  a deep (in term ed ia te?) neck ing  level below  the 
northern  side  o f  the S icily  sh e lf  (Fig. 15). The in traplate 
stresses re la ted  to  the no rthw ard  m otion  o f  the A frica  p late, 
and  to  the T yrrhen ian  m an tle  up lift (and as a  resu lt o f  
oblique convergence  o f  the T y rrh en ian -Io n ian  com plexes) 
in the S ic ilian  B elt, m igh t have  ac tiva ted  the recogn ised  
E -W  trend ing  righ t-la tera l crustal transpressive fau lt sy s
tem s (Figs. 7 A, 7C, 7D, 8D  and  8E) and, p rogressively  to 
w ards th e  east, the associated  N W -S E  trend ing  m egariedel 
system  (Figs. 7C, 8A and  8B, see also Figs. 13 and 14).

T he p rosecu tion  o f  the  A frican p late m otion accen tu 

ated  the overall E -W  and /o r N W -S E  trend ing  ex tension  o f  
the T yrrhen ian  area. It supported  the eastw ard  form ation  o f  
fu rther rhegm atic-like basins (e.g. the  M arsili B asin, Fig.
17) and o ther sm all sphenochasm s over the very  a rched  ar
eas o f  the subduction  com plex  (C alab rian  A rc, Fig. 18B 3), 
w ith  a clockw ise ro tation  o f  the M aghreb ian  terrains in  S ic
ily (C hannel e t a l., 1980); and w id esp read  N N E -S S W  and 
E -W  trending  deep structures in the A penn ines (L avecch ia  
e t al., 1984). T he asociated  p rogressive  flexural load ing  o f  
the Sicilian B elt, due to the ou t-o f-sequence  “G ela  T hrust 
System ” , together w ith  the effects o f  the overall righ t-hand  
m otion o f  the “Egadi F au lt” in th e  P elag ian  area, p robab ly  
con tribu ted  to the sou thern  crustal th in n in g  and  rifting  p ro c 
esses in  the Pan te lleria  rhegm atic-like  basin  (C arbone et al., 
1982; G rasso  & R euther, 1988; G rasso  e t a l., 1990).

2 —  A nnales Societatis...
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CONCLUSIONS

It w as possib le  to p ropose  a crustal m odel and to recon 
struct k inem atic  h istory  o f  the T yrrhen ian  B asin  and sur
round ing  a reas on the basis o f  fie ld  analysis o f  som e neotec- 
ton ic  structures ou tcropp ing  in Sicily , m apping  the m ain 
neo tec ton ic  features from  pub lished  and unpublished  seis
m ic data, w ith  the a id  o f  the ex is ting  deep geophysical data, 
and on an analysis o f  the literature.

T he recogn ised  neo tec ton ic  structures in m ain land  S ic
ily appear, as a  w hole, to rep resen t a shallow  expression  o f  
deep-seated  dextral strike-slip  system s affecting  the Sicilian 
M aghreb ides. T his system  can be linked w ith the subm erged 
m ega-structu res characterising  su rrounding  areas, that often 
are rep resen ted  by regional trend ing  positive flow er struc
tures. T he proposed  m odel is thus based on a rhegm atic 
shap ing  o f  the regional neo tec ton ic  evo lu tion  o f  the C entral 
M editerranean .

T he sequence  o f  neo tec ton ic  events observed  and p re 
v iously  described  in m ain land  Sicily , as well as that recog 
n ised  th rough  the seism ic in terpre tations, appear to be the 
resu lt o f  a “pu lsa ting” tec ton ics. C om pressional tectonics is 
p revalen tly  rep resen ted  by  positive flow er structures and 
large ou t-o f-sequence  th rusting  in the peri-T yrrhen ian  areas, 
w hile ex tensional tecton ics is rep resen ted  by rhegm atic-like 
basins form ation .

In the presen t paper, the T yrrhen ian  opening  is related  
to the no rthw ard  m ovem ent o f  the A frican plate  during the 
N eogene, the presence o f  th ickened  lithosphere charac
te ris ing  the Southern  A p en n in es-S ic ilian  Belt, and the Tor- 
to n ian -P le is to cen e  ro ll-back  o f  the A frican subducted  slab. 
T his m odel takes also into accoun t the fact that ro ll-back  
rate is h igher than the A frican  slab sink ing  rate and the 
oblique convergence vectors betw een the A frican -Ion ian  
subduction  com plex  and the T yrrhen ian  opening  during the 
late P liocene-P le is tocene .

T he reg ional N -S  trend  o f  the m axim um  com pressional 
axis re la ted  to the A frican m otion  is com pensated  for by  an 
extension  tow ard  the E -S E  o f  the T yrrhen ian  basin  w hich  in 
the M ag n ag h i-V av ilo v  areas has a sphenochasm -like ge
om etry .

T he neo tec ton ic  h is to ry  recorded  in ou tcropping  rock 
sequences and subm erged  areas (especially  in Sicily  and in 
its no rthern  offshore) reveals th a t d ifferen t synchronous tec 
tonic even ts in the C entral M ed iterranean  m ight be in part 
re la ted  to  T yrrhen ian  ex tension  and  A frican -Io n ian  subduc
tion  velocity  vectors, even i f  the developm ent o f  system  ap
pears have also  been contro lled  by reg ional-trend ing  shear 
zones, p robab ly  ac tiva ted  during  the tardy collisional p roc
esses o f  the A lp ine Belt.

The research was carried out with private funds. The printing 
was financed with private funds.
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Streszczen ie

W YDARZENIA N EO TEK TO N IC ZNE  
I KINEM ATYKA BASENÓ W  TYPU  
REGM ATYCZNEGO NA SYCYLII 

I PRZYLEGŁYCH O BSZARACH. IM PLIKACJE  
DO STRUK TURALNEGO M O DELU O TW IERANIA  

SIĘ M ORZA TYRREŃSK IEG O

F abrizio  N igro

Otwieranie się Morza Tyrreńskiego jest związane z ruchem 
Afryki ku północy w czasie neogenu, obecnością zgrubiałej lito
sfery charakterystycznej dla pasa Południowe Apeniny-Sycylia, i 
tortońsko-plejstoceńskiego cofnięcia się zanurzonej części płyty 
afrykańskiej. Przedstawiony model bierze również pod uwagę 
fakt. że w późnym pliocenie-plejstocenie, tempo cofania się płyty 
afrykańskiej było większe niż tempo jej subdulccji i skośnej kon
wergencji między afrykańsko-jońskim kompleksem subdukcyj- 
nym oraz otwierania się Morza Tyrreńskiego.

Południkowy kierunek osi maksymalnej kompresji związany 
z ruchem Afryki jest skompensowany przez rozciąganie w kie
runku E-SE basenu tyrreńskiego, który w rejonie Magnaghi- 
Vavilov mial geometrię sfenochasmiczną.

Neotektoniczna historia zapisana w odsłonięciach i na ob
szarach zatopionych (szczególnie na Sycylii i na północ od niej) 
wskazuje, że różne synchroniczne wydarzenia tektoniczne w cen
tralnej części Morza Śródziemnego mogą być częściowo rezulta
tem szybkości rozrostu Morza Tyrreńskiego i subdukcji afry- 
kańsko-jońskiej, nawet jeśli rozwój systemu był również kontro
lowany przez regionalne strefy ścięć, które prawdopodobnie zos
tały zaktywizowane w końcowej fazie procesów kolizyjnych w 
luku Alp.


