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li Studi di

MATEMATICHE E INFORMATICHE,
SCIENZE FISICHE E SCIENZE DELLA TERAA

VERBALE DEL CONSIGLIO DI DIPARTIMENTO

Adunanza del 6 OTTOBRE 2022

Giorno 6 Ottobre 2022, alle ore 13:45, si riunisce il Consiglio del Dipartimento di Scienze Matematiche e
Informatiche, Scienze Fisiche e Scienze della Terra, convocato a norma del Regolamento di Dipartimento
presso Aula Magna “Vittorio Ricevuto” (Polo Papardo), per discutere e deliberare sui punti posti in Odg, come
di seguito riportati.

Ordine del Giorno
Comunicazioni del Direttore;
Approvazione verbali sedute del 15 ottobre 2021, del 10 novembre 2021 e del 22 novembre 2021;
Ratifica decreti;
Autorizzazione stipula, rinnovo, ratifica e/o revoca convenzioni, contratti e accordi;
Relazioni annuali attivita di ricerca e didattica RTD;
Commissione per I'Orientamento e Tutorato di Dipartimento: adempimenti;
Offerta formativa a.a. 2022 /2023: modifica affidamenti carichi didattici;
Richieste nulla osta per attivita di studio e di ricerca;
Richieste rinnovo assegni di ricerca tipo A;
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seduta riservata ai professori di prima e seconda fascia e ai ricercatori

10. Proposte attivazione procedure per la stipula di contratti di ricercatore a tempo determinato;
11. Proposte attivazione procedure reclutamento professori di seconda fascia;
12. Proposte attivazione procedure reclutamento professori di prima fascia;

Ordine del Giorno aggiuntivo
13. Bandi per attivita di ricerca, didattica e premialita: borse di studio, premi, prestazioni occasionali e
tutor;

14. Proposte bandi per assegni di ricerca di tipo B (a valere su progetti di ricerca)

Di seguito viene riportato I’elenco dei componenti afferenti al Consiglio che hanno preso parte alla seduta.
Sono altresi indicati gli assenti, che hanno o non hanno giustificato la loro assenza:

N COGNOME NOME QUALIFICA PRESENTE ASSENTE ASSENTE
GIUSTIFICATO
1. ANELLO GIOVANNI ORDINARIO X
2. BONANZINGA |MADDALENA ORDINARIO X
3. CRUPI MARILENA ORDINARIO X
4. CRUPI VINCENZA ORDINARIO X
5. CUBIOTTI PAOLO ORDINARIO X
Dipartimento MIFT Direzione: +39 090 676 5030 PIVA 00724160833
Viale F. Stagno d'Alcontres 31 Segreteria: +39 090 676 5804 Cod. Fiscale 80004070837
98166 Messina dipartimento.mift@unime.it

dipartimento.mift@pec.unime.it

www.mift.unime.it



mailto:dipartimento.mift@unime.it
mailto:dipartimento.mift@pec.unime.it



6. CURRO’ CARMELA ORDINARIO X
7. D’ANGELO GIOVANNA ORDINARIO X
8. FAZIO ENZA ORDINARIO X
9. LO FARO GIOVANNI ORDINARIO X
10. [MAGAZU’ SALVATORE ORDINARIO X
11. MAJOLINO DOMENICO ORDINARIO X
12. [MANGANARO |NATALE ORDINARIO X
(uscita h. 14:10)

13. |NERI FORTUNATO ORDINARIO X
14. INERI GIANCARLO ORDINARIO X
15. INUCCI MARIA CLARA ORDINARIO X
16. |OLIVERI FRANCESCO ORDINARIO

17. |ORECCHIO BARBARA ORDINARIO X
18. |PALUMBO ANNUNZIATA ORDINARIO X
19. |PATANE’ SALVATORE ORDINARIO X
20. |PRESTI DEBORA ORDINARIO X
21. |RESTUCCIA LILIANA ORDINARIO X
22.  SAJJA ROSALBA ORDINARIO

23. |SAVASTA SALVATORE ORDINARIO X
24. [TORRISI LORENZO ORDINARIO X
25. [TRIPODI ANTOINETTE ORDINARIO

26. |[VENUTI VALENTINA ORDINARIO X
27. |VILLARI MASSIMO ORDINARIO X
28. | BARBERA ELVIRA IASSOCIATO X
29. |BRANCA CATERINA IASSOCIATO

30. |CAMMAROTO [FILIPPO IASSOCIATO X

DOMENICO
31. |CONSOLO GIANCARLO IASSOCIATO X
(Entrata h 14:03)

32. |COSTA DINO IASSOCIATO X
33. |DE SALVO MARIO IASSOCIATO

34. |DISTEFANO SALVATORE IASSOCIATO X
35. |FAZIO RICCARDO IASSOCIATO

36. |FINOCCHIO GIOVANNI IASSOCIATO

37. |[FIUMARA GIACOMO IASSOCIATO X
38. |[IMBESI MAURIZIO IASSOCIATO X
39. |JANNELLI ALESSANDRA IASSOCIATO X
40. MALESCIO GIANPIETRO IASSOCIATO X
41. MANDAGLIO GIUSEPPE IASSOCIATO X
42. MANDANICI ANDREA IASSOCIATO X
43. MARRA ANTONELLA IASSOCIATO

CINZIA

44. MEZZASALMA |ANGELA MARIA IASSOCIATO X
45. |PRESTIPINO SANTI IASSOCIATO X

GIARRITTA




46. |RANDAZZO GIOVANNI IASSOCIATO X
47. |RENNA MARIA ROSARIA  |ASSOCIATO
48. |ROGOLINO PATRIZIA IASSOCIATO X
49. |SERGI ALESSANDRO IASSOCIATO
50. [SILIPIGNI LETTERIA IASSOCIATO X
51. |SOMMA ROBERTA IASSOCIATO
52. |SPECIALE MARIA IASSOCIATO X
53. [TRIFIRO’ ANTONIO IASSOCIATO
54. |[TRIMARCHI MARINA IASSOCIATO X
55. [UTANO ROSANNA IASSOCIATO X
56. WANDERLINGH [ULDERICO IASSOCIATO X
57. |ARCADI GIORGIO RICERCATORE X
58. |CACCAMO MARIA TERESA RICERCATORE X
59. |CARIDI FRANCESCO RICERCATORE X
60. |CARNEVALE LORENZO RICERCATORE X
61. |CASTAGNO PASQUALE RICERCATORE X
62. |CELESTI ANTONIO RICERCATORE X
63. |CONTINIBALI |VALERIA RICERCATORE X
64. |CORSARO CARMELO RICERCATORE X
65. |DE PASQUALE |MASSIMILIANO RICERCATORE X
66. DI STEFANO OMAR RICERCATORE X
67. [FAZIO MARIA RICERCATORE X
(entrata h 14:03)
68. |[FEDERICO MAURO RICERCATORE X
69. |GALLETTA ANTONINO RICERCATORE X
70. |GORGONE MATTEO RICERCATORE X
71. MUNAO’ GIANMARCO RICERCATORE X
72. | MUZIRAFUTI ANSELME RICERCATORE X
73. INORDO GIORGIO RICERCATORE X
74.  |PILLONI ALESSANDRO RICERCATORE
75.  RINALDO GIANCARLO RICERCATORE X
76. |STASSI ROBERTO RICERCATORE X
77. [TOTARO CRISTINA RICERCATORE X
(uscita h 14:37)
78. [TRIPODO ALESSANDRO RICERCATORE X
79. |VASI SEBASTIANO RICERCATORE X
80. |VILASI LUCA RICERCATORE X
81. |ZOCCALI MARIOSIMONE RICERCATORE
82. |AMANTE MARIACRISTINA  |RAPPR. STUDENTI X
83. |ANASTASI ALICE RAPPR. STUDENTI X
84. |AUDITORE SALVATORE RAPPR. STUDENTI X
85. | BOLIGNANI MATTEO RAPPR. STUDENTI X
86. |CALI' GIORGIA RAPPR. STUDENTI X
87. |CANNISTRACI |DANILO RAPPR. STUDENTI X
88. |CURRO’ ROBERTA RAPPR. STUDENTI X
89. |DENOVI DANNY RAPPR. STUDENTI X




90. |[FICARRA FEDERICA RAPPR. STUDENTI X
91. |FRENI GABRIELE RAPPR. STUDENTI X
92. |LEMBO IGNAZIO DAVIDE [RAPPR. STUDENTI X
GABRIELE

93. |LEO SIMONE RAPPR. STUDENT!I X
94. |RICEVUTO FRANCESCA RAPPR. STUDENTI X
95. |RUGGERI ANDREA RAPPR. STUDENTI X
96. |INTERDONATO |[MONICA RAPPR. PTA X
97. |NOLI MAIO MARCO RAPPR. PTA X
98. | BARBERA GIROLAMO Segretario Amm. X

TOTALE (Presenti - Assenti giustificati - Assenti) 69 8 21

Presiede il Prof. Domenico Majolino, Direttore del Dipartimento. Assume la funzione di segretario
verbalizzante il dott. Girolamo Barbera, Segretario Amm.vo.

E’ presente, la dott.ssa Silvana Interdonato, Responsabile U. Staff “Segreteria di Direzione”, per le attivita di
supporto amministrativo alla Direzione nello svolgimento dell’'odierna seduta.

Il Presidente, constatato il raggiungimento del numero legale, dichiara aperta la seduta e procede alla
trattazione dell’Odg.

OMISSIS

Punto 4 0dG - Autorizzazione stipula, rinnovo, ratifica e/o revoca convenzioni, contratti e
accordi.

I Direttore relaziona sulle proposte formulate dalla Prof.ssa Roberta Somma, finalizzate alla stipula dei
seguenti accordi:

- Accordo di collaborazione scientifica tra il Dipartimento e “Earth and Environmental Sciences Department,
Alicante University” (Spain) per lo svolgimento di “Studi e ricerche per acquisizione dati su Geology Applied to
the search for clandestine graves”. 11 Direttore illustra brevemente i contenuti dell’accordo, dettagliati nel testo
sottoposto all’attenzione del Consiglio.

- Accordo di collaborazione scientifica tra il Dipartimento e “Departamento de Estratigrafia y Paleontologia,
Facultad de Ciencias, Universidad de Granada” (Spain) per lo svolgimento di <<Studi e ricerche per
acquisizione dati su “Paleozoic Volcanic - Sedimentary successions of the Calabria-Peloritani Terrane (Southern
Italy)” e attivita didattica nell’ambito della Gelologia>>. 11 Direttore illustra brevemente i contenuti
dell’accordo, dettagliati nel testo sottoposto all’attenzione del Consiglio.

Entrambi gli accordi non prevedono oneri finanziari a carico delle parti. In caso di approvazione del Consiglio
saranno sottoposti alle valutazioni e determinazioni degli organi accademici, come previsto dalle norme
regolamentari di Ateneo.

Esaurita la disamina del punto, il Direttore pone in votazione la proposta di stipula:

a) dell’accordo di collaborazione scientifica tra il Dipartimento e “Earth and Environmental Sciences
Department, Alicante University” (Spain) per lo svolgimento di “Studi e ricerche per acquisizione dati su
Geology Applied to the search for clandestine graves”, il cui testo € riportato in allegato pt. 4.a). Il Consiglio
approva all’'unanimita.




b) dell’'accordo di collaborazione scientifica tra il Dipartimento e “Departamento de Estratigrafia y
Paleontologia, Facultad de Ciencias, Universidad de Granada” (Spain) per lo svolgimento di <<Studi e ricerche
per acquisizione dati su “Paleozoic Volcanic - Sedimentary successions of the Calabria-Peloritani Terrane
(Southern Italy)” e attivita didattica nell'ambito della Gelologia>> il cui testo e riportato in allegato pt. 4.b). Il
Consiglio approva all’'unanimita.

OMISSIS

Alle ore 14:55 non essendoci altri punti all’0.d.G., il Direttore dichiara conclusa la seduta, del che il presente
verbale letto ed approvato seduta stante per le parti immediatamente deliberative.

Il Segretario verbalizzante Il Direttore
Dott. Girolamo Barbera Prof. Domenico Majolino

Il presente estratto si compone di n° 5 pagine a facciata singola ed é copia conforme all’originale
Il Segretario Amministrativo
Dott. Girolamo Barbera
Firmato digitalmente da

Girolamo Barbera
CN =_Girolamo Barbera
C=1IT
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ACCORDO DI COLLABORAZIONE SCIENTIFICA
Studi/ricerche su

“PALEOZOIC VOLCANIC-SEDIMENTARY SUCCESSIONS OF THE CALABRIA-PELORITANI
TERRANE (SOUTHERN ITALY)”

E ATTIVITA DIDATTICA NELL’AMBITO DELLA GEOLOGIA

Tra

Departamento de Estratigrafia y Paleontologia, Facultad de Ciencias, Universidad de Granada (Spain),
con sede in Granada, Avenida de la Fuente Nueva S/N C.P. 18071 Granada (Granada), rappresentato dal
Direttore pro tempore Prof. D. Angel Puga Bernabéu, domiciliato per la carica presso la sede istituzionale
(di seguito denominato, nel presente atto, DEPARTAMENTO)

E

Dipartimento di Scienze Matematiche e Informatiche, Scienze Fisiche e Scienze della Terra
dell’'Universita degli Studi di Messina, rappresentata dal Direttore pro tempore Prof. Domenico Majolino,
domiciliato per la carica presso la sede dipartimentale sita in Viale F. Stagno d’Alcontres n. 31 - 98166
Messina (di seguito denominato, nel presente atto, MIFT).

Nel prosieguo denominate anche le Parti

per

STUDI E RICERCHE PER ACQUISIZIONE DATI SU “PALEOZOIC VOLCANIC-
SEDIMENTARY SUCCESSIONS OF THE CALABRIA-PELORITANI TERRANE
(SOUTHERN ITALY)” E ATTIVITA DIDATTICA NELL’AMBITO DELLA GEOLOGIA

PREMESSE

RITENUTO che il DEPARTAMENTO e il MIFT hanno un reciproco interesse ad addivenire ad una
collaborazione istituzionale finalizzata al raggiungimento di obiettivi comuni nell’ambito di studi
geologici su “Paleozoic volcanic-sedimentary successions of the Calabria-Peloritani Terrane (southern
[taly)”, avviando uno specifico programma di studio e di ricerca sulla litostratigrafia, biostratigrafia e
geocronologia delle successioni paleozoiche della catena alpina peri-mediterranea dell’Arco Calabro-
Peloritano.

CONSIDERATO che il DEPARTAMENTO e il MIFT sono da tempo impegnati in attivita di ricerca
nell’ambito su specificato.

CONSIDERATO che il DEPARTAMENTO intende avvalersi delle attrezzature e delle strutture di ricerca
dei laboratori di cui & responsabile la Prof.ssa Roberta Somma del MIFT.

CONSIDERATO che il MIFT intende avvalersi delle attrezzature e delle strutture di ricerca dei laboratori
di cui é responsabile il Prof. Agustin Martin-Algarra.

CONSIDERATO che ¢é interesse comune del DEPARTAMENTO e del MIFT, attivare opportunita e
iniziative di collaborazione finalizzate ad un reciproco arricchimento, mediante un partenariato di
attivita di studio e ricerca.



CONSIDERATO che vengono correntemente stipulati accordi di collaborazione fra enti pubblici per lo
svolgimento di attivita di interesse comune, anche per quanto riguarda attivita di studio e ricerca.
CONSIDERATO che il presente accordo di collaborazione non realizza, in ogni caso, alcuna forma
associativa tra le parti, né comporta obblighi reciproci di natura economica o patrimoniale.

SI CONVIENE E SI STIPULA QUANTO SEGUE

Articolo 1
Validita delle Premesse
Le premesse costituiscono parte integrante del presente atto.

Articolo 2
Oggetto e finalita dell’accordo

Il presente accordo persegue l'intento di instaurare un rapporto di collaborazione nel quale le attivita
di studio e di ricerca scientifica e didattiche delle Parti possano integrarsi e coordinarsi reciprocamente.
In particolare, le stesse si impegnano a promuovere, sviluppare e consolidare iniziative di
collaborazione, volte all'attuazione dei rispettivi obiettivi scientifici, tecnologici e di ricerca, e di studio
nell'ambito delle “Paleozoic volcanic-sedimentary successions of the Calabria-Peloritani Terrane
(southern Italy)”.

Articolo 3

Impegni di reciprocita e modalita di esecuzione delle attivita
1. Le Parti si impegnano a:
a) mettere a disposizione le proprie competenze e professionalita e i propri laboratori e mezzi per
'espletamento delle ricerche e studi, per lo svolgimento delle attivita di interesse comune;
b) mettere a disposizione la documentazione esistente relativa alle aree interessate dallo studio;
c) operare in sinergia per l'esecuzione delle attivita di ricerca secondo quanto riportato nel
programma delle attivita al presente accordo (Allegato 1);
d) programmare e organizzare incontri/seminari presso i propri locali per consentire la
discussione e gli approfondimenti sulla materia.
2. Le attivita dell’accordo potranno formare oggetto di tesi di laurea e tirocini formativi di cui le
Parti si impegnano a darsi reciprocamente tempestiva notizia.
3. Per il conseguimento dei fini prefissati del presente accordo, le Parti consentono l'accesso alle

rispettive strutture e quant'altro fosse ritenuto utile per il raggiungimento dei fini del presente
Accordo, sempre compatibilmente con i rispettivi limiti imposti da risorse, finalita, oneri ed obblighi
istituzionali.

4. Le Parti si impegnano a condurre le attivita afferenti ai progetti di ricerca comuni nel rispetto
delle leggi vigenti in materia di sicurezza dei luoghi di lavoro e di tutela della salute dei lavoratori.
5. Ciascuna Parte si fara carico di eventuali oneri o spese per lo svolgimento di attivita di

rispettiva competenza, ritenute necessarie dai Referenti scientifici per dare esecuzione al presente
Accordo. Nello specifico, ogni eventuale spesa dovra gravare sui rispettivi fondi di pertinenza dei
Referenti scientifici o dei gruppi di ricerca coinvolti.

Articolo 4
Referenti scientifici
1. [ referenti scientifici, responsabili degli studi e delle ricerche scientifiche (Principal Investigator)
designati dalle Parti per la gestione delle attivita oggetto del presente Accordo, sono:
- per il DEPARTEMENTO Prof. Agustin Martin-Algarra;
- per il MIFT Prof.ssa Roberta Somma.
2. Ciascuna Parte si riserva il diritto di sostituire il Referente sopra individuato, dandone

tempestiva comunicazione alla controparte, secondo le modalita previste dall’art.5, comma 5 del
presente accordo.



Articolo 5
Durata, modifiche, rinnovo e facolta di recesso

1. Il presente accordo avra la durata di anni due (2), rinnovabile e/o prorogabile per un uguale
periodo, previo accordo scritto tra le Parti ed a seguito di autorizzazione dei rispettivi organi
deliberativi.

2. Le parti concordano di portare a compimento, ove ritenuto possibile e utile, le attivita in corso
di svolgimento al momento della scadenza del presente accordo.

3. Il presente Accordo potra altresi essere soggetto a modifiche previa verifica dei risultati, da
concordare in specifico atto integrativo che le Parti potranno stipulare, previa autorizzazione
dei rispettivi organi deliberativi.

4, Le Parti potranno recedere dal presente Accordo, mediante comunicazione scritta, da inviarsi
nel rispetto di un preavviso di mesi due (2).

5. Qualsiasi comunicazione, notifica, richiesta relativa al presente Accordo sara eseguita per
iscritto e inviata con qualsiasi mezzo atto a comprovarne l'avvenuta ricezione agli indirizzi di
seguito indicati:

- per il DEPARTEMENTO:

Avenida de la Fuente Nueva S/N C.P. 18071 Granada (Granada)
e-mail socorro@ugr.es;

- per il MIFT:

Viale F. Stagno d’Alcontres, 31, 98166 Messina

e-mail dipartimento.mift@unime.it

pec dipartimento.mift@pec.unime.it.

Articolo 6

Programmas delle attivita di studio e ricerche

Il programma sintetico di studi e ricerche, come previsto nell’annesso “Allegato 1”, prevede le seguenti

attivita:
a.
b.

Ricerca bibliografica della letteratura esistente.

Ricerca nell’Arco Calabro-Peloritano di affioramenti di successioni carbonatiche paleozoiche da
sottoporre ad analisi lito- e biostratigrafiche.

Campionatura di carbonati paleozoici nell’Arco Calabro-Peloritano da sottoporre ad analisi
biostratigrafiche.

Estrazione associazioni a conodonti dalle rocce carbonatiche presso il laboratorio di Geologia
del Dip. MIFT.

Classificazione e datazione dei conodonti presso il laboratorio del DEPARTAMENTO.

Ricerca nell’Arco Calabro-Peloritano di affioramenti di vulcaniti acide e basiche paleozoiche da
sottoporre a campionatura per analisi geocronologiche.
Estrazione zirconi ai fini radiometrici presso il laboratorio di Geologia del Dip. MIFT.

Datazione degli zirconi presso i laboratori del DEPARTAMENTO.

Elaborazioni dati lito-, bio-stratigrafici e geocronologici risultanti dalle attivita di cui al presente
Accordo.

Elaborazione pubblicazioni scientifiche con i risultati della ricerca.

Articolo 7
Utilizzo del logo

Le Parti si danno atto dell’esigenza di tutelare e promuovere I'immagine dell'iniziativa comune e quella
di ciascuna di esse. In particolare i loghi del DEPARTAMENTO e del MIFT potranno essere utilizzati
nell’ambito delle attivita comuni oggetto del presente accordo, in conformita alle rispettive disposizioni
normative e regolamenti vigenti.



Articolo 8
Attivita in collaborazione e proprieta intellettuale dei risultati

1. Tutti i risultati totali o parziali derivanti dall'esecuzione di progetti comuni di ricerca sono di
proprieta comune delle Parti.
2. Parti si impegnano reciprocamente a dare atto, in occasione di presentazioni pubbliche dei

risultati conseguiti o in caso di redazione e pubblicazione di documenti di qualsiasi tipo, che quanto
realizzato consegue alla collaborazione instaurata con il presente Accordo.

Articolo 9
Trattamento dei dati personali

Il trattamento di dati personali relativi al presente Accordo ¢ effettuato dalle Parti in qualita di Titolari,
secondo quanto previsto dall’art. 4 del Regolamento (UE) 2016/679 del Parlamento Europeo e del
Consiglio del 27 aprile 2016 (cd. “Regolamento”) e dal decreto legislativo 30 giugno 2003, n. 196, come
modificato dal decreto legislativo 10 agosto 2018, n. 101 (cd. “Codice”) e avverra nel rispetto dei principi
di liceita, necessita, correttezza, pertinenza e non eccedenza, esclusivamente per le finalita del presente
atto e nel rispetto di quanto previsto dalla normativa vigente in materia di protezione dei dati personali
di cui al Regolamento e al Codice citati.

Articolo 10
Riservatezza

Ciascuna Parte si impegna a non divulgare le informazioni di cui sia venuta a conoscenza o trasmesse
nell’'ambito dell’esecuzione del presente Accordo, ed a trattarle con la massima riservatezza. |
dipendenti e/o collaboratori dovranno tutelare con la dovuta riservatezza e cautela tutte le informazioni
di cui verranno a conoscenza in occasione dell’esecuzione del presente Accordo. Il suddetto obbligo di
riservatezza dovra essere rispettato e fatto rispettare anche successivamente alla scadenza del presente
Accordo.

Articolo 11
Copertura assicurativa, Salute e sicurezza nei luoghi di lavoro
1. Ciascuna Parte assume tutti gli obblighi e oneri, anche assicurativi, antinfortunistici, assistenziali
e previdenziali nei confronti del proprio personale, studenti compresi, impegnato nelle attivita
sviluppate in attuazione del presente Accordo.

2. Le Parti, si impegnano a rispettare le disposizioni normative e regolamenti in materia di
sicurezza dei luoghi di lavoro e di tutela della salute dei lavoratori.
3. Il personale eicollaboratori del DEPARTMENTO e del MIFT, autorizzati a recarsi presso ciascuna

Parte per lo svolgimento delle attivita relative al presente Accordo, sono tenuti ad uniformarsi alle
disposizioni normative, regolamenti o disciplinari ed alle disposizioni in materia di sicurezza vigenti
nelle sedi ospitanti.

Articolo 12
Controversie
In caso di controversie in ordine all’applicazione del presente Accordo, le Parti si impegnano alla
composizione amichevole delle stesse. In caso contrario, le eventuali controversie saranno devolute
all’autorita giudiziaria competente.
Articolo 13

Oneri fiscali
1. Le parti convengono che il presente accordo & soggetto a registrazione solo in caso d’uso, ai sensi
della normativa vigente. Le eventuali spese di registrazione saranno a carico della parte richiedente.
2. Il presente atto, redatto in un unico originale e sottoscritto in formato digitale, e soggetto ad

imposta di bollo assolta virtualmente dall’'Universita degli Studi di Messina, giusta autorizzazione
dell’Agenzia delle Entrate di Messina n. 67760 del 2010.



Articolo 14
Validita dell’accordo

Il presente accordo di collaborazione & sottoscritto con firma digitale ed avra decorrenza a far data
dall’ultima sottoscrizione.

Per I'Universita di Granada Per il Dipartimento di Scienze Matematiche e
Departemento de Estratigrafia y Paleontologia Informatiche Scienze Fisiche e Scienze della Terra
Universita degli Studi di Messina
Il Direttore Il Direttore

Prof. Angel Puga Bernabéu Prof. Domenico Majolino



ALLEGATO 01

Programma di ricerca su:

Paleozoic volcanic—sedimentary successions of the Calabria-Peloritani

Terrane (southern Italy): consequences for the geodynamic evolution the western Paleotethys

Keywords: Conodonts, Limestones, Volcanites, Calabria-Peloritani Southern Subterrane, early
Silurian, Devonian, Carboniferous, Palaeozoic, Paleotethys, Protothetys, Northern Gondwana

margin

Paleozoic successions of the Western Mediterranean Alpine belts make part, essentially, of their
Internal Domains, which were affected by strong deformation and metamorphism related to
preAlpine and Alpine orogenic evolution. In the last years, important advance has been achieved in
recent times either on their stratigraphy and their Variscan orogenic and tectonometamorphic
evolution (Martin-Algarra et al., 2009 a and b; Navas Parejo et al., 2009a and b; Cirrincione; Rosetti
et al., 2010; Sanchez-Navas et al., 2012, 2014). Most new stratigraphic data on these domains, from
the Gibraltar Arc (especially from the Malaguide Complex) to the Calabria-Peloritani Arc
(NavasParejo et al., Rodriguez-Cafiero et al., 2010; Rodriguez-Cafiero and Martin-Algarra, 2014),
confirm classic ideas on the close relationships among their Paleozoic successions of and those of
the Alps (e.g., Fallot, 1948, 1953; Amodio-Morelli et al., 1976), especially with the Austroalpine and
South Alpine terrains (Carnic Alps in particular), rather than with the European Variscan terrains. In
this sense, these terrains would make part of the Intra-Alpine Paleozoic Terrane (in the sense of
Stampfli, 1996)

These successions occupy an intermediate position between the better known successions of the
Alps and of the European and North Africa Variscan massifs but the details of their stratigraphy and
tectonic structure are usually ignored in most models on the paleogeographic and geodynamic
Paleozoic evolution of these regions. Nevertheless, the Paleozoic terrains of the Western
Mediterranean Alpine Belts are located in a key position within the regional and should be
considered in depth to clarify the geologic evolution of a wide region where, during the early to mid-
Paleozoic, several ribbon continents and microplates detached from North Godwana (microplates)
and several oceanic basins opened to be finally closed during Pangea amalgamation at the end of
the Variscan Orogeny.

Actually, the analysis of their stratigraphic record and pre-Alpine tectonic structure may help to
reconstruct the palaeogeography and geodynamics of the three Paleozoic oceans successively

opened and closed to the North of Gondwana: Prototethys, Rheic and Paleotethys (Stampfli, 2000).



In the European Variscan massifs and in the Alps the oldest ocean, the Prototethys, opened during
the Late Precambrian and was subducted since the latest Proterozoic up to the Ordovician-Silurian
transition (Stampfli, 2000; Von Raumer et al., 2002; Stamfli and Borel, 2002; Berra and Angiolini,
2014). The Rheic Ocean opened in Ordovician-Silurian time and was completely subducted during
the Devonian-earliest Carboniferous (Martinez-Catalan et al., 1997; Murphy et al., 2006, 2009, 2010;
Linnemann et al., 2008; Arenas et al., 2007, 2009, 2015; Sanchez-Martinez et al., 2007, 2009; Diez-
Fernandez et al., 2010; Nance et al., 2010, among many others). The youngest Paleozoic ocean, the
Paleotethys, opened during the Silurian-Devonian time-span and was subducted, preferentially,
from the Early Carboniferous up to the end of the Triassic (Sengdér, 1979, 1987, 1990; Sengér et al.,
1980; Sengor and Yilmaz, 1981; Stampfli, 2000; Stampfli et al., 2002, 2003; Natal’in and Sengor,
2005; Robertson and Ustdomer, 2009, among many others).

It is unclear, however, if the Paleotethys was the eastward continuation of the Rheic Ocean or if it
constituted an independent ocean. According to models mainly based on plate tectonics
reconstructions, the Paleotethys was located between the Gondwana, to the south, and the so-
called European Hunic composite superterrane, to the north (von Raumer, 1998; Stampfli, 2000;
Tait et al., 2000; Stampfli and Borel, 2002, 2004; Stampfli et al., 2002, 2003; von Raumer et al., 2002,
2003, 2009). This superterrane, later named Galatian Terrane (Von Raumer and Stampfli, 2008), was
interpreted as a ribbon continent completely detached and drifted away from the Northern
Gondwana margin, from Asia to South America, as a consequence of the Paleotethys opening.

According to other hypotheses mainly based on field studies, the ophiolite-bearing sutures found
the

Variscan massifs of Spain and Morocco, cannot be ascribed to the Paleotethys, but to: i) the Rheic

Ocean (Simancas et al., 2005, 2006; Arenas et al., 2007, 2009; Martinez-Catalan et al., 2009; Murphy
et al., 2009, 2010; Keppie et al., 2010; Michard et al., 2010; Nance et al., 2010; Ribeiro et al., 2010;
Braid et al., 2011), ii) smaller oceans like embayments related to the Rheic opening (e.g., the South-
Armorican Ocean concept of Paris and Robardet, 1990), iii) back-arc basins (Azor et al., 2008; Von
Raumer et al., 2008; Simancas et al., 2009), or, finally, iv) older (Proterozoic) oceans (Murphy et al.,
2006; El Hadi et al., 2010). Analogously, the Palaeozoic ophiolitic remnants of the proper Alps (Loth
et al., 2001; Schaltegger et al., 2003) are not considered as belonging to the Paleotethys but as
related to smaller oceans (Chamrouse ocean, Von Raumer and Stampfli, 2008). In this research
programme we discuss the key position of one segment of the WMIAPTSs, for defining the real extent
of the Paleotethys Ocean and its margins in the North Gondwanic regions. Actually, they should
preserve some evidence of the westward prolongation of the Paleotethys, or of its termination.
Consequently, the study and correlation of the Palaeozoic volcano-sedimentary record of the
WMIAPTs acquire a paramount importance. Particularly, the Calabria-Peloritani Southern
Subterrane of Southern Italy here studied, is one of the southernmost WMIAPTs where updated

detailed stratigraphic studied have recently been provided for two different Palaeozoic volcano-
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sedimentary successions, those of the Stilo Unit (southern Calabria: Navas-Parejo et al., 20093, b)
and of the Longi-Taormina Unit (Peloritani Mts.:Rodriguez-Cafiero et al., 2013; Somma et al., 2013).
These two different successions are composed of slightly metamorphosed CambrianOrdovician?
siliciclastic rocks hosting calc-alkaline volcanic rocks (Upper Ordovician in age in the Longi-Taormina
Unit, Trombetta et al., 2004) and undated alkaline volcanics, capped by upper Silurian-Devonian
metacarbonates. Both successions end with Carboniferous black cherts (lydites) and Culm-like
siliciclastic facies (Navas-Parejo et al., 2009a, b; Rodriguez-Cafiero et al., 2013; Somma et al., 2013).
We focus our attention on the Stilo and Longi-Taormina Units, as they show the less
metamorphosed and best-preserved Palaeozoic volcano-sedimentary successions of the Southern
Subterrane of the Calabria-Peloritani Terrane.

Particularly:

i) we'll attempt to better define the geochronological age of the Longi-Taormina Unit alkaline and
calc-alkaline suites by using Sensistive High Resolution lon Microprobe (SHRIMP) analysis of zircon;
ii) we’ll propose a stratigraphic synthesis of the Stilo Unit and Longi-Taormina Unit based on recent
stratigraphic data (Navas-Parejo et al., 2009a, 2009b; Rodriguez-Cafiero et al., 2013; Somma et al.,
2013b) integrated by geochronological dating;

iii) we’ll propose a correlation between these two Palaeozoic successions and other better known
WMIAPTSs successions in the Alps (Schoénlaub, 1992, 1997, 1998, 2000; von Raumer and

Neubauer, 1993; Neubauer et al., 1994; Schoénlaub and Heinisch, 1994; von Raumer, 1998;
Schonlaub and Histon, 1999, 2000; Neubauer and Handler 2000; Neubauer, 2002, among many
others) and in the Betic Cordillera (Herbig, 1983, 1984; Rodriguez-Cafiero, 1993; Martin-Algarra et
al., 2004); Menorca: Bourrouilh, 1983), as well as in the Variscan terranes of Sardinia (Carmignani
et al., 1994; Giacomini et al., 2006; Oggiano et al., 2010) and in the Variscan Massifs now
outcropping in the European and African Alpine-Medditerranean foreland (Michard, 1976; Piqué,
1994; Dercourt, 2000; Gibbons and Moreno, 2002; Vera, 2004; Hoepffner et al., 2005, or Murphy et
al., 2009, among many others); iv) and, finally, we’ll propose a reconstruction of the environmental,
palaeogeographic, and geodynamic evolution undergone by the Stilo Unit and Longi-Taormina Unit
Palaeozoic volcanosedimentary successions, and will give new insights on the paleogeography of
the Calabria-

Peloritani Southern Subterrane in the frame of Gondwanaland. This latter topic has been addressed
taking into account the progress in the study of other WMIAPTs and Variscan massifs, where the
Palaeozoic palaeogeography and geodynamics are currently better known (Paris and Robardet,
1990; Schonlaub, 1992, 1997, 1998, 2000; von Raumer, 1998; Neubauer and Handler, 1999;
Schonlaub and Histon, 1999 and 2000, Stampfli, 2000; Stampfli and Borel, 2002, 2004; Stampfli et
al., 2002; Gutiérrez-Alonso et al., 2003, 2008; Robardet, 2003; von Raumer et al., 2002, 2003, 2009;
Martin-Algarra et al., 2004, 2009a, 2009b; Torsvik and Cocks, 2004; Cocks and Torsvik,



2006; Simancas et al., 2005, 2006, 2009; Von Raumer and Stampfli, 2008; Ballevre et al., 2009;
Martinez-Catalan et al., 2009; Michard et al., 2010; Rodriguez-Carfiero et al., 2010; Sarmiento et al.,

2011, and references therein).

Il programma prevede le seguenti attivita e analisi:

a. Ricerca bibliografica della letteratura esistente.

b. Ricerca nell’Arco Calabro-Peloritano di affioramenti di successioni carbonatiche paleozoiche
da sottoporre ad analisi lito- e biostratigrafiche.

c. Campionatura di carbonati paleozoici nell’Arco Calabro-Peloritano da sottoporre ad analisi
biostratigrafiche.

d. Estrazione associazioni a conodonti dalle rocce carbonatiche presso il laboratorio di Geologia
del Dip. MIFT.

e. Classificazione e datazione dei conodonti presso il laboratorio del DEPARTAMENTO.

f. Ricerca nell’Arco Calabro-Peloritano di affioramenti di vulcaniti acide e basiche paleozoiche
da sottoporre a campionatura per analisi geocronologiche.

g. Estrazione zirconi ai fini radiometrici presso il laboratorio di Geologia del Dip. MIFT.
Zircon U-Pb geochronology by SHRIMP presso i laboratori del DEPARTAMENTO.

i. Elaborazioni dati lito-, bio-stratigrafici e geocronologici risultanti dalle attivita di cui al
presente Accordo.

j.  Pubblicazioni scientifiche con i risultati della ricerca.

References

Acquafredda, P., Lorenzoni, S., Zanettin-Lorenzoni, E., 1991. The Devonian and Carboniferous
volcanism of the Peloritan Mountains (Sicily) and the evolution of Paleozoic basins in the Calabrian
Peloritan Arc. Geological Journal 26, 145-156.

Acquafredda, P., Lorenzoni, S., Zanettin-Lorenzoni, E., 1992. Ordovician volcanism of the Peloritan
Mountains (Sicily): implications for the evolution of Palaeozoic basins in the CalabrianPeloritan Arc.
Geological Journal 27, 361-377.

Acquafredda, P., Lorenzoni, S., Zanettin-Lorenzoni, E., 1994. Palaeozoic sequences and evolution of
the Calabrian-Peloritan Arc (Southern Italy). Terra Nova 6, 582-594.

Afchain, C., 1970. Présence de Tentaculidae démontrant I'dge Dévonien des niveaux calcaires
intercalés dans les phyllades du substratum du chainon calcaire de Stilo-Pazzano (Calabre
méridionale, Italie). Comptes Rendus sommaire et bulletin de la Société Géologique de France 5,

150-151.



Aldega, L., Corrado, S., Di Paolo, L., Somma, R., Maniscalco, R., Balestrieri, M.L., 2011. Shallow burial
and exhumation of the Peloritani Mts. (NE Sicily, Italy): insight from paleo-thermal and structural
indicators. Geological Society of America GSA Bulletin 123 (1/2), 132-149.

Amodio-Morelli, L., Bonardi, G., Colonna, V., Dietrich, D., Giunta, G., Ippolito, F., Liguori, V.,
Lorenzoni, S., Paglionico, A., Perrone, V., Piccarreta, G., Russo, M., Scandone, P., ZanettinLorenzoni,
E., Zuppetta, A., 1976. L'Arco Calabro Peloritano nell'orogeno AppenninicoMaghrebide. Memorie
della Societa Geologica Italiana 17, 1-60.

Anderson, M.A,, Dargan, G., Brock, G.A., Talent, J.A., Mawson, R., 1995. Maximising efficiency of
conodont separations using sodium polytungstate solution. Courier Forschungsinstitut Senckenberg
182, 515-521.

Appel, P., Cirrincione, R., Fiannacca, P., Pezzino, A., 2011. Age constraints on Late Paleozoic
evolution of continental crust from electron microprobe dating of monazite in the Peloritani
Mountains (southern Italy): another example of resetting of monazite ages in high-grade rocks.
International Journal of Earth Sciences 100, 107-123.

Arenas, R., Martinez Catalan, J.R., Sdnchez Martinez, S., Fernandez-Suarez, J., Andonaegui, P.,
Pearce, J.A., Corfu, F., 2007. The Vila de Cruces ophiolite: a remnant of the early Rheic Ocean in the
Variscan suture of Galicia (NW Iberian Massif). Journal of Geology 115, 129-148.

Arenas, R., Sanchez Martinez, S., Castifieiras, P., Jeffries, T.E., Diez Fernandez, R., Andonaegui, P.,
2009. The basal tectonic mélange of the Cabo Ortegal Complex (NW Iberian Massif): a key unit in
the suture of Pangea. Journal of Iberian Geology 35, 85-125.

Arnone, G., De Rosa, P., Masciari, A., 1979. Osservazioni geologiche nella zona di Longi (Monti
Peloritani occidentali). Bollettino della Societa Geologica Itatiana 98, 217-226.

Atzori, P., 1968. Studio geo-petrografico dell’affioramento mesozoico di Ali Terme (Messina). Atti
Accademia Gioenia Scienze Naturali di Catania 20, 134-172.

Atzori, P., 1970. Caratteri petrografici e petrochimici di un metadiabase dei Peloritani occidentali.
Rendiconti della Societa Italiana di Mineralogia e Petrologia 26, 411-426.

Atzori, P., Cirrincione, R., Del Moro, A., Pezzino, A., 1994. Structural, metamorphic and
geochronologic features of the Alpine event in the south-eastern sector of the Peloritani mountains
(Sicily). Periodico di Mineralogia 63, 113-125.

Atzori, P., Cirrincione, R., Mazzoleni, P., Pezzino, A., Trombetta, A., 2001. A tentative preVariscan
geodynamic model for the Palaeozoic basement of the Peloritani Mountains (Sicily): evidence from
meta-igneous products. Periodico di Mineralogia 70, 255-267.

Atzori, P., Ferla, P., 1979. Carattaristiche del metamorfismo ercinico sulle successioni sedimentarie
e magmatiche del basamento paleozoico delle unita inferiori dei M. Peloritani. Memorie della

Societa Geologica Italiana 20, 447-452.

10



Atzori, P., Ferla, P., Paglionico, A., Piccarreta, G., Rottura, A., 1984. Remnants of the Hercynian
orogen along the Calabrian-Peloritan arc, southern Italy: a review. Journal of the Geological Society
141, 137-145.

Atzori, P., Lo Giudice, A., Ferla, P., 1982/1983. Indagine statistica sulle caratteristiche chimiche delle
metavulcaniti erciniche delle unita inferiori dei Monti Peloritani (Sicilia). Rendiconti della Societa
Italiana di Mineralogia e Petrologia 38, 307-320.

Atzori, P., Paglionico, A., Piccarreta, G., Rottura, A., 1982. Hercynian and pre-Hercynian magmatism
in the Calabrian-Peloritan arc (Southern Italy). Rendiconti della Societa Italiana di Mineralogia e
Petrologia 32, 147-154.

Ayuso, R.A., Messina, A., De Vivo, B., Russo, S., Woodruff, L.G., Sutter, J.F. Belkin, H.E., 1994.
Geochemistry and argon thermochronology of the Variscan Sila Batholith, southern Italy: source
rocks and magma evolution. Contributions to Mineralogy and Petrology 117, 87-109.

Azor, A., Rubatto, D., Simancas, J.F., Gonzdlez Lodeiro, F., Martinez Poyatos, D., Martin Parra,

L.M., Matas, J., 2008. Rheic Ocean ophiolitic remnants in southern Iberia questioned by SHRIMP U-
Pb zircon ages on the Beja-Acebuches amphibolites. Tectonics 27, TC:5006.

Ballevre, M., Bosse, V., Ducassou, C., Pitra, P., 2009. Palaeozoic history of the Armorican Massif:
Models for the tectonic evolution of the suture zones. Tectonics 341, 174-201.

Bea, F., Montero, P., Gonzalez-Lodeiro, F., Talavera, C., 2007. Zircon inheritance reveals
exceptionally fast crustal magma generation processes in Central Iberia during the Cambro—
Ordovician. Journal of Petrology 48, 2327-2339.

Bea, F., Montero, P., Talavera, C., Abu Anbar, M., Scarrow, J.H., Molina, J.F., Moreno, J.A., 2010.
The palaeogeographic position of Central Iberia in Gondwana during the Ordovician: evidence
from zircon chronology and Nd isotopes. Terra Nova 22, 341-346.

Bonardi, G., Cavazza, W., Perrone, V., Rossi, S., 2001. Calabrian-Peloritani terrane and northern
lonian Sea. In: Vai, G.B., Martini, I.P. (Eds.), Anatomy of an Orogen: the Appennines and adjacent
Mediterranean basins. Kluwer Academic Publishers, Dordrecht/Boston/London, 287-306.

Bonardi, G., Compagnoni, R., Del Moro, A., Macaione, E., Messina, A., Perrone, V., 2008. Rb-Sr age
constraints on the Alpine metamorphic overprint in the Aspromonte Nappe (Calabria-Peloritani
Composite Terrane, southern Italy). Italian Journal of Geosciences (Bollettino della Societa
Geologica Italiana e del Servizio Geologico d’ltalia) 127, 173-190.

Bonardi, G., Compagnoni, R., Del Moro, A., Messina, A., Perrone, V., 1987. Riequilibrazioni
tettonometamorfiche alpine nell’Unita dell’Aspromonte, Calabria meridionale. Rendiconti della
Societa Italiana di Mineralogia e Petrologia 42, 301.

Bonardi, G., Compagnoni, R., Messina, A., Perrone, V., 1984. Riequilibrazioni metamorfiche di
probabile eta alpina nell’Unita dell’Aspromonte (Arco calabro-peloritano). Rendiconti della Societa

Italiana di Mineralogia e Petrologia 39, 613-628.

11



Bonardi, G., de Capoa, P., Di Staso, A., Estevez, A., Martin-Martin, M., Martin-Rojas, I., Perrone, V.,
Tent-Manclus, J.E., 2003. Oligocene-to-Early Miocene depositional and structural evolution of the
Calabria-Peloritani Arc southern terrane (Italy) and geodynamic correlations with the Spain Betics
and the Morocco Rif. Geodinamica Acta 16, 149-169.

Bonardi, G., de Capoa, P., Di Staso, A., Martin-Martin, M., Martin-Rojas, I., Perrone, V. TentManclus,
J.E., 2002. New constraints to the geodynamic evolution of the southern sector of the Calabria-
Peloritani Arc (Italy). Comptes Rendus Geosciences 334, 423-430.

Bonardi, G., de Capoa, P., Di Staso, A., Perrone, V., Sonnino, M., Tramontana, M., 2005. The age of
the Paludi Formation: a major constraint to the beginning of the Apulia-verging orogenic transport
in the northern sector of the Calabria-Peloritani Arc. Terra Nova 17, 331-337.

Bonardi, G., Giunta, G., 1982. L'estremita nord-orientale della Sicilia nel quadro dell'evoluzione
dell'Arco calabro-peloritano. In: Catalano, R., D'Argenio, B. (Eds.), Guida alla Geologia della Sicilia
Occidentale. Societa Geologica Italiana, Roma, 85-92.

Bonardi, G., Giunta, G., Liguori, V., Perrone, V., Russo, M., Zuppetta, A., 1976. Schema geologico dei
Monti Peloritani. Bollettino della Societa Geologica Italiana 95, 49-74.

Bonardi, G., Giunta, G., Perrone, V., Russo, M., Zuppetta, A., Ciampo, G., 1980. Osservazioni
sull’evoluzione miocenica dell’Arco Calabro-Peloritano nel Miocene Inferiore: la Formazione di Stilo-
Capo d’Orlando. Bollettino della Societa Geologica Italiana 99, 365-393.

Bonardi, G., Messina, A., Perrone, V., Russo, S., Zuppetta, A., 1984. L'Unita di Stilo nel settore
meridionale dell’Arco Calabro-Peloritano. Bollettino della Societa Geologica Italiana 103, 279-309.

Bonardi, G., Messina, A., Perrone, V., Russo, S., 1996 guida
Bouillin, J.P., Baudelot, S., Majesté-Menjoulas, C., 1984. Mise en évidence du Cambro-Ordovicien en

Calabre centrale (Italie). Affinités paléogéographiques et conséquences structurales, Comptes
Rendus de I’Académie des Sciences de Paris 298, 89-92.

Bouillin, J.P., Dumont, T., Mouterde, R., Somma, R., Hippolyte, J.C., 1999. Un escarpement sousmarin
permanent du Lias a I'Eocéne dans la dorsale calcaire Péloritaine (Sicile, Italie). Comptes Rendus de
I’Académie des Sciences de Paris 328, 347-352.

Bouillin, J.P., Dumont, T., Olivier, Ph., 1992. Organisation structurale et sédimentaire de la
paléomarge nord téthysienne au Jurassique dans les Monts Péloritains (Sicile, Italie). Bulletin de la
Societé géologique de France 163, 761-770.

Bouillin, J.P., Majesté-Mejoulas, C., Baudelot, S., Cygan, C., Fournier-Vinas, C.H., 1987. Les
formations paleozoiques de I'Arc Calabro-Peloritain dans leur cadre structural. Bollettino della
Societa Geologica Italiana 106, 683-698.

Bourrouilh, R., 1983. Estratigrafia, sedimentologia y tecténica de la isla de Menorca y del Noroeste
de la isla de Mallorca (Baleares). Memorias del Instituto Geoldgico y Minero de Espafia 99, 1-672.

Braid, J.A., Murphy, J.B., Quesada, C., Mortensen, J., 2011. Tectonic escape of a crustal fragment

12



during the closure of the Rheic Ocean: U-Pb detrital zircon data from the Late Palaeozoic Pulo do
Lobo and South Portuguese zones, southern Iberia. Geological Society of London 168, 383-392.
Brett, C.E., Ferretti, A., Histon, K., Schonlaub, H.P., 2009. Silurian sequence stratigraphy of the Carnic
Alps, Austria. Palaeogeography, Palaeoclimatology, Palaeoecology 279, 1-28.

Bultynck, P., 1989. Conodonts from the La Grange Limestone (Emsian), Armorican Massif,
NorthWestern France. Courier Forschungsinstitut Senckenberg 117, 173-203.

Caire, A., 1970. Sicily in its Mediterranean setting. In: Squyres, C. (Ed.), Geology of Italy, Petroleum
Exploration Society of Libya, Tripoli, 145-170.

Caire, A., Duée, G., Truillet, R.,1965. La chaine calcaire des monts péloritains (Sicile), Bulletin de la
Societé géologique de France 7, 881-888.

Carmignani, L., Carosi, R., Di Pisa, A., Gattiglio, M., Musumeci, G., Oggiano, G., Pertusati, P.C., 1994.
The Hercynian chain in Sardinia. Geodinamica Acta 7, 31-47.

Castifieiras, P., Navidad, M., Liesa, M., Carreras, J. Casas, J.M., 2008. U-Pb zircon ages (SHRIMP) for
Cadomian and Early Ordovician magmatism in the Eastern Pyrenees: New insights into the
preVariscan evolution of the northern Gondwana margin. Tectonophysics 461, 228-239.

Chalouan, A., 1986. Les nappes Ghomarides (Rif septenrional, Maroc): un terrain varisque dans la
chaine alpine. Ph. D. thesis, Strasbourg University.

Chalouan, A., Michard, A., 1990. The Ghomaride nappes, Rif Coastal Chain, Morocco: a Variscan chip
in the Alpine Belt. Tectonics 9, 1565-1583.

Cirrincione, R., Atzori, P., Pezzino, A., 1999. Sub-greenschist facies assemblages of metabasites from
south-eastern Peloritani range (NE-Sicily). Mineralogy and Petrology 67, 193-212.

Cirrincione, R., Fiannacca, P., Lo Giudice, A., Pezzino, A., 2005. Evidence of Early Paleozoic rifting
from mafic metavolcanics of Southern Peloritani Mountains (North-Eastern Sicily, Italy). Ofioliti 30,
17-27.

Cocks, L.R.M., Torsvik, T.H., 2006. European geography in a global context from the Vendian to the
end of the Palaeozoic. In: Gee D.G., Stephenson,R.A. (Eds.), European Lithosphere Dynamics.
Geological Society of London 32, 83-95. Crisci et al., 1983 de Capoa-Bonardi, P., 1970. Segnalazione
di una fauna a Conodonti del Devonico superiore nei calcari intercalati alle "filladi" di Stilo-Pazzano
(Calabria meridionale). Rendiconti dell'Accademia di Scienze Fisiche e Matematiche della Societa
Nazionale di Scienze, Lettere ed Arti in Napoli 37, 127-128.

De Gregorio, S., Rotolo, S.G., Villa, I.M., 2003. Geochronology of the medium to high-grade
metamorphic units of the Peloritani Mts., Sicily. International Journal of Earth Sciences 92, 852872.
Dercourt, J., 2000. Géologie et Géodynamique de |la France outre-mer et européenne. Dunod, 3éme

Edition.

13



Diez-Fernandez, R., Castineiras, P., Gdmez-Barreiro, J., 2012. Age constraints on Lower Paleozoic
convection system: Magmatic events in the NW Iberian Gondwana margin. Gondwana Research 21,
1066-1079.

Diez-Fernandez, R., Martinez-Catalan, J.R., Gerdes, A., Abati, J., Arenas, Fernandez-Suérez, J., 2010.
U—Pb ages of detrital zircons from the Basal allochthonous units of NW Iberia: Provenance and
paleoposition on the northern margin of Gondwana during the Neoproterozoic and Paleozoic.
Gondwana Research 18, 385-399.

Di Paolo, L., Aldega, L., Corrado, S., Somma, R., Balestrieri, M.L., Maniscalco, S., 2010. Paleothermal
and structural indicators for unraveling burial/exhumation paths in the Peloritani Mts. (NE Sicily,
Italy). 72" EAGE Conference and Exhibition. Barcelona, 14-17 June 2010. First Break. Conference
paper, 1-5.

Duée, G., 1961. Contribution a |'é¢tude geologique de la Chaine Calcaire des Monts Péloritains (region
de Militello-Tortorici). Bulletin de la Societé géologique de France 132, 568-579.

Duée, G., 1969. Etude géologique des Monts Nebrodi (Sicile). Ph.D. thesis, Paris University.
Eichorn, R., Loth, G., Kennedy, A., 2001. Unravelling the pre-Variscan evolution of the Habach

terrane (Tauern window, Austria) by U-Pb SHRIMP zircon data. Contributions to Mineralogy and
Petrology 142, 147-162.

El Hadi, H., Simancas, J.F., Martinez-Poyatos, D., Azor, A., Tahiri, A., Montero, P., Fanning, C.M., Bea,
F., Gonzdlez-Lodeiro, F., 2010. Structural and geochronological constraints on the evolution of the
Bou Azzer Neoproterozoic ophiolite (Anti-Atlas, Morocco). Precambrian Research 182, 114.
Eldredge, S., Bachtadse, V., and Van der Voo, R., 1985. Paleomagnetism and the orocline hypothesis.
Tectonophysics 119, 153-179.

Fallot, P. (1948). Les Cordilleres Bétiques. Estudios Geoldgicos, 8, 83-172.

Fallot, P. (1954). Comparaison entre Cordilleres Bétiques et Alpes orientales. Vol. Extraord.
Homenaje al Prof. Ed. Hernandez Pacheco, de la R. Soc. Espafiola Hist. Nat., 259.

Ferla, P., 1978. Natura e significato geodinamico del vulcanismo preercinico presente nelle filladi e
nei semiscisti dei Monti Peloritani (Sicilia). Rendiconti della Societa Italiana di Mineralogia e
Petrologia 34, 55-74.

Ferla, P., 2000. A model of continental crustal evolution in the geological history of the Peloritani
Mountains (Sicily). Memorie della Societa Geologica Italiana 55, 87-93.

Ferla, P., Azzaro, E., 1978. Natura del vulcanismo precedente al metamorfismo ercinico nelle unita
inferiori dei Monti Peloritani. Bollettino della Societa Geologica Italiana 97, 767-774.

Ferla, P., Lorenzoni, S., Zanettin Lorenzoni, E., 1982/83. Geological constitution of the Calabro-
Peloritan Hercynian Range. Rendiconti della Societa Italiana di Mineralogia e Petrologia 38, 951962.
Ferretti, A., 2005. Ooidal ironstones and laminated ferruginous deposits from the Silurian of the

Carnic Alps, Austria. Bollettino della Societa Paleontologica Italiana 44, 263-278.

14



Festa, V., Langone, A., Caggianelli, A., Rottura, A., 2012. Dike magmatism in the Sila Grande
(Calabria, southern Italy): Evidence of Pennsylvanian-Early Permian exhumation. Geosphere 6, 549-
566.

Fiannacca, P., Williams, I.S., Cirrincione, R., Pezzino, A., 2008. Crustal Contributions to Late Hercynian
Peraluminous Magmatism in the Southern Calabria-Peloritani Orogen, Southern Italy: Petrogenetic
Inferences and the Gondwana Connection. Journal of Petrology 49, 1497-1514. Fornelli, A,
Micheletti, F., Piccarreta, G., 2007. The Neoproterozoic-Early Cambrian felsic magmatism in Calabria
(Italy): inferences as to the origin and geodynamic setting. Periodico di Mineralogia 76, 99-112.
Fornelli, A., Langone, A., Micheletti, F., Piccarreta, G., 2011. Time and duration of Variscan
hightemperature metamorphic processes in the south European Variscides: constraints from U-Pb
chronology and trace element chemistry of zircon. Mineralogy and Petrology. Xxxxxxx,
doi:10.1007/s00710-011-0156-8.

Franceschelli, M., Puxeddu, M., Cruciani, G., Utzeri, D., 2007. Metabasites with eclogite facies relics
from Variscides in Sardinia, Italy: a review. International Journal of Earth Sciences 96, 795815.
Franco, P. (1881). Di un trilobite rinvenuto negli scisti di Pazzano (Calabria) e dell’eta di questi scisti.
Rend. Accad. Sci. Fis. Mat. Nat. Napoli 20, 166-167.

Gattacecca, J., Speranza, F., 2002. Paleomagnetism of Jurassic to Miocene sediments from the
Apenninic carbonate platform (southern Apennines, Italy): evidence for a 60° counterclockwise
Miocene rotation. Earth and Planetary Science Letters 201, 19-34.

Giacomini, F., Bomparola, R.M., Ghezzo, C., 2005. Petrology and geochronology of metabasites with
eclogite facies relics from NE Sardinia: constraints for the Palaeozoic evolution of Southern Europe.
Lithos 82, 221-248.

Giacomini, F., Bomparola, R.M., Ghezzo, C., Gulbransen, H., 2006. The geodynamic evolution of the
Southern European Variscides: constraints from the U/Pb geochronology and geochemistry of the
lower Palaeozoic magmatic-sedimentary sequences of Sardinia (ltaly). Contribution Mineralogy
Petrology 152, 19-42.

Gibbons, W. and Moreno, M.T. (Eds.) 2002. The geology of Spain. The Geological Society of London.
Gorler, K. and Ibbeken, H. (1970). Erste Fossilfunde in den Metamorphiten des Kalabrischen Massivs
(Sad-Italien). Neues Jahrbuch fiir Geologie und Paldontologie Mh. 7, 424-426.

Giunta, G., 1991. Elementi per un modello cinematico delle Maghrebidi Siciliane. Memorie della
Societa Geologica Italiana 47, 297-311.

Guerrera, F., Puglisi, D., Balogh, K., 1999. Alkaline metabasalts in the Paleozoic basement of the
Peloritani Mountains (Sicily): new petrographic and geochemical data. Giornale di Geologia 61, 133-
141.

Gutiérrez-Alonso, G., Fernandez-Suarez, J., Jeffries, T.E., Jenner, G.A., Tubrett, M.N., Cox, R.,

15



Jackson, S.E., 2003. Terrane accretion and dispersal in the northern Gondwana margin. An Early
Paleozoic analogue of a long-lived active margin. Tectonophysics 365, 221-232.

Gutiérrez-Alonso, G., Fernandez-Suarez, J., Weil, A.B., Murphy, J.B., Nance, R.D., Corfu, F., and
Johnston, S.J., 2008. Self-subduction of the Pangaean global plate. Nature Geoscience 1, 549-553.
Gutiérrez-Marco, J.C., Ghienne, J.F., Bernardez, E., Hacar, M.P., 2010. Did the Late Ordovician African
ice sheet reach Europe? Geology 38, 279-282.

Haccard, D., Lorenz, C., Grandjacquet, C., 1972. Essai sur I'evolution tectogénetique de la liaison
Alpes-Apennines (de la Ligurie a la Calabre). Memorie della Societa Geologica Italiana 11, 309341.
Herbig, H.G., 1983. El Carbonifero de las Cordilleras Béticas. In: Martinez-Diaz, C. (Ed.), Carbonifero
y Pérmico de Espafia, Madrid, Instituto Geologico y Minero de Espafia, 343-356. Herbig, H.G., 1984.
Rekonstruktion eines nicht mehr existenten Sedimentations-Raums: die KalkGerdlle im Karbon
Flysch der Malagiden (Betische Kordillere, Stidspanien). Facies 11, 1-108. Helbing, H., Tiepolo, M.,
2005. Age determination of Ordovician magmatism in NE Sardinia and its bearing on Variscan
basement. Journal Geological Society of London 162, 689-700.

Hoepffner, C., Soulaimani, A., Piqué, A. 2005. The Moroccan Hercynides. Journal of African Earth
Sciences 43, 144-165.

Hubmann, B., Suttner, T., 2007. Siluro-Devonian Alpine reefs and pavements. In: Alvaro, J. J.,

Aretz, M., Boulvain, F., Munnecke, A., Vachard, D., Vennin, E. (Eds). Palaeozoic Reefs and
Bioaccumulations: Climatic and Evolutionary Controls. Geological Society of London, Special
Publications 275, 95-107.

Hubmann, B., Suttner, T.J., Messner, F., 2006. Geologic frame of Palaeozoic reefs in Austria with
special emphasis on Devonian reef-architecture of the Graz Palaeozoic. Joannea. Geologie und
Paldontologie 8, 47-72.

lannace, A., Vitale, S., D’errico, M., Mazzoli, S., Di Staso, A., Macaione, E., Messina, A., Reddy, S.M.,
Somma, R., Zamparelli, V., Zattin, M., Bonardi, G., 2007. The carbonate tectonic units of northern
Calabria (Italy): A record of Apulian paleomargin evolution and Miocene convergence, continental
crust subduction, and exhumation of HP-LT rocks. Geological Society of London 164 (6), 1165-1186.
Jeppsson, L., Anehus, R., Fredholm, D., 1999. The optimal acetate buffered acetic acid technique for
extracting phosphatic fossils. Journal of Paleontology 73, 964-972.

Keppie, J.D., Nance, R.D., Murphy, B.M., Dostal, J., Braid, J.A., 2010. The high-pressure Iberian—
Czech belt in the Variscan orogen: Extrusion into the upper (Gondwanan) plate? Gondwana
Research 17, 306-316.

Knoche (1978),

Lardeux, H., Truillet, R., 1971. Découverte de Dévonien a Dacryoconarides (Tentaculites) dans le

Monts Péloritains (Sicile). Comptes Rendus sommaires de |la Societé géologique de France, 122123.

16



Lentini, F., 1975. Le successioni mesozoico-terziarie dell'unita di Longi (Complesso Calabride) nei
Peloritani occidentali (Sicilia). Bollettino della Societa Geologica Italiana 4, 1477-1503.

Lentini, F., 2000. Carta Geologica della Provincia di Messina, scale 1:50,000, S.EL.CA., Firenze.
Lentini, F., Vezzani, L., 1975. Le unita meso-cenozoiche della copertura sedimentaria del basamento
cristallino peloritano (Sicilia Nord-orientale). Bollettino della Societa Geologica Italiana 94, 537-554.
Liesa, M., Carreras, Castiiieiras, P., Casas, J.M., Navidad, M., Vila, M., 2011. U-Pb zircon age of
Ordovician magmatism in the Albera Massif (Eastern Pyrenees). Geologica Acta 9, 93-101.
Linnemann, U., Pereira, P., Jeffries, T.E., Drost, K., Gerdes, A., 2008. The Cadomian Orogeny and the
opening of the Rheic Ocean: The diacrony of geotectonic processes constrained by LA-ICP-MS U-Pb
zircon dating (Ossa-Morena and Saxo-Thuringian Zones, lberian and Bohemian Massifs).
Tectonophysics 461, 21-43.

Loth, G., Eichhorn, R. Holl, R., Kennedy, A.,Schauder, P., Sollner, F., 2001. Cambro-Ordovician age of
a metagabbro from theWildschonau ophiolite complex, Greywacke Supergroup (Eastern Alps,
Austria): A U-Pb SHRIMP study. European Journal of Mineralogy 13, 57—66.

Macaione, E., Messina, A., Bonanno, R., Carabetta, M.T., 2010. An Itinerary through Proterozoic to
Holocene rocks in the North-Eastern Peloritani Mts. (Southern Italy). Geological Field Trips 2, 198.
Majesté-Menjoulas, C., Bouillin, J.P., Cygan, C., 1984. La série de Bivongi, type de succession
paléozoique (Ordovicien a Carbonifére) de la Calabre méridionale, Comptes Rendus de I'Académie
des sciences Paris Ser. 11 299, 249-252.

Majesté-Menjoulas, C., Bouillin, J.P.,, Cygan, C., Fournier-Vinas, C., 1986. Les formations
paléozoiques (Cambrien a Carbonifere) des Monts Péloritains (Sicile). Premieres datations par
Acritarches et Conodontes. Comptes Rendus de I'Académie des sciences Paris 303, 1315-1320.
Martin-Algarra, A., Mazzoli, S., Perrone, V., Rodriguez-Cafero, R., 2009b. Variscan tectonics in the
Malaguide Complex (Betic Cordillera, southern Spain): stratigraphic and structural Alpine vs. pre-
Alpine constraints from the Ardales area (Province of Malaga). Part Il: Structure. Journal of Geology
117, 263-284.

Martin-Algarra, A., Mazzoli, S., Perrone, V., Rodriguez-Cafiero, R., Navas-Parejo, P., 2009a. Variscan
tectonics in the Malaguide Complex (Betic Cordillera, Southern Spain): stratigraphic and structural
Alpine vs. pre-Alpine constraints from the Ardales area (Province of Malaga). Part I: Stratigraphy.
Journal of Geology 117, 241-262.

Martin-Algarra, A., Messina, A., Perrone, V., Russo, S., Maate, A., Martin-Martin, M., 2000. A

Lost Realm in the Internal Domains of the Betic-Rifian Orogen (Spain and Morocco): Evidence from
Oligo-Aquitanian Conglomerates and Consequences for Alpine Geodynamic Evolution.

Journal of Geology 108, 447-467.
Martin-Algarra, A., Rodriguez-Cafero, R., O’'Dogherty, L., Sdnchez-Navas, A., Ruiz-Cruz, M.D.,
2004. Complejo Maldguide. Estratigrafia y mas antiguo? (Grupo Piar). In: Vera, J.A. (Ed.),

17



Geologia de Espaina. Madrid, Sociedad Geologica de Espana-Instituto Geologico y Minero de Espafia,
401-404.

Martin-Rojas, I., Somma, R., Delgado, F., Estévez, A., lannace, A., Zamparelli, V., 2012. The Triassic
platform of the Gador-Turon unit (Alpujarride complex, Betic Cordillera, southeast Spain): climate
versus tectonic factors controlling platform architecture. Facies 58, 297-323.

Martinez-Catalan, J.R., Arenas, R., Abati, J., Sdnchez Martinez, S., Diaz-Garcia, F., Fernandez-
Suarez, J., Gonzalez-Cuadra, P., Castifeiras, P., Gdmez-Barreiro, J., Diez-Montes, A., GonzalezClavijo,
E., Rubio-Pascual, F.J., Andonaegui, P., Jeffries, T.E., Alcock, J.E., Diez-Fernandez, R., Lépez-Carmona,
A., 2009. A rootless suture and the loss of the roots of a mountain chain: The Variscan belt of NW
Iberia. Comptes Rendus Geoscience 341, 114-126.

Martinez-Cataldn, J.R., Arenas, R., Diaz-Garcia, F., Abati, J., 1997. Variscan accretionary complex of
northwest Iberia: Terrane correlation and succession of tectonothermal events. Geology 25,
103110.

Martinez-Pérez, C., Valenzuela-Rios, J.l., Navas-Parejo, P., Liao, J.C., Botella, H., 2011. Emsian
(Lower Devonian) Polygnathids (Conodont) succession in the Spanish Central Pyrenees. Journal of
Iberian Geology 37 (1), 45-64.

Mazzoli, S., Martin-Algarra, A., 2011. Deformation partitioning during transpressional emplacement
of a “mantle extrusion wedge”: the Ronda peridotites, western Betic Cordillera, Spain. Journal of
the Geological Society of London 168, 373-382.

Messina, A., Compagnoni, R., De Francesco, A.M., Giacobbe, A., Russo, S., 1990. Alpine metamorphic
overprint in the Aspromonte Nappe of Northeastern Peloritani Mts. (CalabriaPeloritani Arc.
Southern Italy). Bollettino della Societa Geologica Italiana 109, 655-673.

Messina, A., Macaione, E., 2010. Geologia del Cristallino dell’Area dello Stretto di Messina. In: “La
ricerca scientifica dopo il terremoto siculo-calabrese del 1908”. Accademia Nazionale delle Scienze
detta dei XL Scritti e Documenti XLIII, 43-109.

Messina, A., Perrone, V., Giacobbe, A., de Francesco, A.M., 1997. The Mela Unit: a medium grade
metamorphic unit in the Peloritani Mountains (Calabria-Peloritani Arc, Italy). Bollettino della Societa
Geologica Italiana 116, 237-252.

Messina, A., Somma, R., Macaione, E., Carbone, G., Careri, G., 2004. Peloritani Continental Crust
composition (Southern Italy): geological and petrochemical evidence. Bollettino della Societa
Geologica Italiana 123, 405-441.

Michard, A., 1976. Elements de Géologie marocaine. Notes et Mémoires du Servicw Géologique du
Maroc 252, 1-408.

Michard, A., Soulaimani, A., Hoepffner, C., Ouanaimi, H., Baidder, L., Rjimati, E.C., Saddiqi, O.,
2010. The South-Western Branch of the Variscan Belt: Evidence from Morocco. Tectonophysics 492,
1-24.

18



Montero, M.P., Floor, P., 2004. Magmatismo del Palezoico Inferior en las unidades basales. Los
complejos alcalinos prevariscos. In: Vera, J.A. (Ed.), Geologia de Espafia. Madrid, Sociedad Geoldgica
de Espafa-Instituto Geoldgico y Minero de Espafia, 149-150.

Montero, P., Talavera, C., Bea, F., Gonzalez-Lodeiro, F., Whitehouse, M.J., 2009. Zircon
Geochronology of the Ollo de Sapo Formation and the Age of the Cambro-Ordovician Rifting in
Iberia. Journal of Geology 117, 174-191.

Murphy, J.B., Gutierrez-Alonso, G., Nance, R.D., Fernandez-Suarez, J., Keppie, J.D., Quesada, C.,
Strachan, J., Dostal, J., 2006. Origin of the Rheic Ocean: Rifting along a Neoproterozoic suture?
Geology 34, 325-328.

Murphy, J.B., Gutierrez-Alonso, G., Nance, R.D, Fernandez-Suarez, J., Keppie, J.D., Quesada, C.,
Dostal, J., Braid, J.A., 2009. Rheic Ocean mafic complexes: overview and synthesis. Geological Society
of London, Special Publications 327, 343 - 369.

Murphy, J.B., Keppie, J.D., Nance, R.D., Dostal, J., 2010. Comparative evolution of the lapetus and
Rheic Oceans: A North America perspective. Gondwana Research 17, 482-499.

Nance, R.D., Gutiérrez-Alonso, G., Keppie, J.D., Linnemann, U., Murphy, J.B., Quesada, C.,

Strachan, R.A., Woodcock, N.H., 2010. Evolution of the Rheic Ocean. Gondwana Research 17, 194-
222.

Natal'in, B.A., Sengér. A.M.C., 2005. Late Palaeozoic to Triassic evolution of the Turan and Scythian
platforms: The pre-history of the Palaeo-Tethyan closure. Tectonophysics 404, 175-202.
Navas-Parejo, P. (2012). Paleozoic Stratigraphy and Palaeogeographic of the Malaguide Complex
(Betic Cordillera) and other western Mediterranean related domains (Calabria-Peloritani Terrane).
PhD Thesis, Universidad de Granada. 320p. ISBN: 9788490283127.

Navas-Parejo, P., Rodriguez-Cafiero, R., Martin-Algarra, A., 2008. Conodontos del Carbonifero
Malaguide en Vélez Rubio (Cordillera Bética, SE Spain). Geo-Temas 10, 1273-1276.

Navas-Parejo, P., Rodriguez-Cafiero, R., Somma, R., Martin-Algarra, A., Perrone, V., 2009b. The
Frasnian Upper Kellwasser event and a lower Famennian stratigraphic gap in Calabria (southern
Italy). Palaeobiodiversity and Palaeoenvironments 89, 111-118.

Navas-Parejo, P., Somma, R., Martin-Algarra, A., Perrone, V., Rodriguez-Cafiero, R., 2009a. First
record of Devonian orthoceratid-bearing limestones in southern Calabria (Italy). Comptes Rendus
Palevol 8, 365-373.

Neubauer, F., 2002. Evolution of late Neoproterozoic to early Paleozoic tectonic elements in
Central and Southeast European Alpine mountain belts: review and synthesis. Tectonophysics 352,
87-103.

Neubauer, F., Handler, R., 2000. Variscan orogeny in the Eastern Alps and Bohemian Massif: How do
these units correlate? Mitteilungen der Osterreichischen Geologischen Gesellschaft 92, 35-59.

Neubauer, F., Handler, R., Hermann, S., Paulus, G., 1994. Revised Lithostratigraphy and Structure of

19



the Eastern Graywacke Zone (Eastern Alps). Mitteilungen der Osterreichischen Geologischen
Gesellschaft 86, 61-74.

O’Dogherty, L., Rodriguez-Cafiero, R., Gursky, H.J., Caridroit, M., Martin-Algarra, A., 2000. New data
on age and occurrence of the early Carboniferous radiolarians chert and associated limestones in
the Malaguide Complex (Betic Cordillera, Southern Spain). Comptes Rendus de I’Académie des
Sciences de Paris lla 331, 533-541.

Oggiano, G., Gaggero, L., Funedda, A., Buzzi, L., Tiepolo, M., 2010. Multiple early Paleozoic volcanic
events at the northern Gondwana margin: U-Pb age evidence from the Southern Variscan branch
(Sardinia, Italy). Gondwana Research 17, 44-58.

Ogniben, L., 1960. Nota illustrativa allo schema geologico della Sicilia Nord-orientale. Rivista
Mineraria Siciliana 11, 183-212.

Paris, F., Robardet M., 1990. Early Palaeozoic palaeobiogeography of the Variscan regions.
Tectonophysics 177, 193-213.

Perrone, V., 1996. Une nouvelle hypothése sur la position paléogéographique et I’évolution
tectonique des Unités de Verbicaro et de San Donato (région Calabro-Lucanienne; Italie):
implications sur la limite Alpes-Apennin en Calabre. Comptes Rendus de I’Académie des Sciences de
Paris 322, 877-884.

Perrone, V., Di Staso, A., Perrotta, S., 2008. The evolution of the Western Adriatic margin and
contiguous oceanic area: new problems and working hypothesis. Bollettino della Societa Geologica
Italiana (ltalian Journal of Geosciences) 127, 357-373.

Perrone, V., Martin-Algarra, A., Critelli, S., Decandia, F.A., D’Errico, M., Estevez, A., lannace, A.,

Lazzarotto, A., Martin-Martin, M., Martin-Rojas, |., Mazzoli, S., Messina, A., Mongelli, G., Vitale,
S., Zaghloul, M.N., 2006. “Verrucano” and “Pseudoverrucano” in the central-western

Mediterranean Alpine chains: palaegeographic evolution and geodynamic significance. In:
Chalouan, A. and Moratti, G. (Eds.), Geology and Active Tectonics of the Western Mediterranean
Region and North Africa. Geological Society of London, Special Publications 262, 1-46.

Piller, W.E., Egger, H., Erhast, C.W., Gross, M., Harzhauser, M., Hubmann, B., van Husen, D.,
Krenmayr, H.G., Krystin, L., Lein, R., Rukeneder, A., Mandl|, G.W., Rogl, R., Rupp, C., Schabbel,

W., Schonlaub, H.P., Summesberger, H., Wagreich, M., Wessely, G., 2004. Stratigraphische Tabelle
von Oesterreich. Kommision fiir die paldontologische un stratigraphische Erforschung Osterreichs
der Osterreichschen Akademie der Wissenschaften und Osterreichsche Stratigraphische
Kommision. Gerin, Wolkersdorf.

Piqué, A., 1994. Géologie du Maroc. Les domains régionaux et leur évolution structurale. Tetouan,
Editions Pumag.

Ribeiro, A., Munh3, J., Fonseca, P.E., Araujo, A., Pedro, J.C., Mateus, A., Tassinari, C., Machado,

20



G., Jesus, A., 2010. Variscan ophiolite belts in the Ossa-Morena Zone (Southwest Iberia): Geological
characterization and geodynamic significance. Gondwana Research 17, 408-421.

Robardet, M., 2003. The Armorica ‘microplate’: fact or fiction? Critical review of the concept and
contradictory palaeobiogeographical data. Palaeogeography, Palaeoclimatology, Palaeoecology
195, 125-148.

Robardet, M., Gutiérrez-Marco, J.C., 2003. The Ordovician, Silurian and Devonian sedimentary rocks
of the Ossa-Morena Zone (SW Iberian Peninsula, Spain). Journal of Iberian Geology 30, 73-

92.

Robertson, A.H.F., Ustabmer, T., 2009. Upper Palaeozoic subduction/accretion processes in the
closure of Palaeotethys: Evidence from the Chios Melange (E Greece), the Karaburun Melange (W
Turkey) and the Teke Dere Unit (SW Turkey). Sedimentary Geology 220, 29-59.

Rodriguez-Caiiero, R., 1993. Contribucién al estudio de los conodontos del Paleozoico del Complejo
Malaguide (Cordillera Bética). Ph.D. thesis, Malaga University.

Rodriguez-Caiero, R., Martin-Algarra, A., 2013. Frasnian/Famennian crisis in the Malaguide Complex
(Betic Cordillera, Spain): stratigraphic discontinuities and a new pebbly mudstone horizon with
shallow marine carbonate clasts and conodonts. Palaeogeographic significance. Terra Nova, 0, 1-17.
Published online 2013-9-16. doi: 10.1111/ter.12068.

Rodriguez-Cafiero, R., Martin-Algarra, A., Sarmiento, G.N., Navas-Parejo, P., 2010. First Late
Ordovician conodont fauna in the Betic Cordillera (South Spain): a palaeobiogeographical
contribution. Terra Nova 22 (5), 330-340.

Rottura, A., Caggianelli, A., Campana, R., Delmoro, A., 1993. Petrogenesis of Hercynian peraluminous
granites from the Calabrian Arc, Italy. European Journal of Mineralogy 5, 737-754. Russo, S.,
Cutrupia, D., Di Bella, M., Minutoli, C., 2006. High-pressure metamorphism in Southern Calabria,
Italy: the Cardeto chlorite-garnet metapelites. Periodico di Mineralogia 75 (1), 23-42.
Sanchez-Martinez, S., Arenas, R., Diaz-Garcia, F., Martinez-Catalan, J.R., Gobmez- Barreiro, J., Pearce,
J.A., 2007. Careon ophiolite, NW Spain: suprasubduction zone setting for the youngest Rheic Ocean
floor. Geology 35, 53-56.

Sdnchez-Martinez, S., Arenas, R., Fernandez-Suarez, J., Jeffries, T., 2009. From Rodinia to Pangaea:
ophiolites from NW lberia as witness for a long-lived continental margin. In: Murphy, J.B., Keppie,
J.D., Hynes, A.J. (Eds.). Ancient Orogens and Modern Analogues. Geological Society of London,
Special Publications 327, 317-341.

Sarmiento, G.N., Gutiérrez-Marco, J.C., Rodriguez-Cafero, R., Martin-Algarra, A., Navas-Parejo,

P., 2011. A brief summary of Ordovician conodont faunas from the lberian Peninsula. In:
GutiérrezMarco, J.C., Rabano, |., Garcia-Bellido, D. (Eds.), Ordovician of the World. Cuadernos del

Museo Geominero 14, 505-514. Instituto Geoldgico y Minero de Espafia, Madrid.

21



Schaltegger, U., Abrecht, J., Corfu, F., 2003. The Ordovician orogeny in the Alpine basement:
constraints from geochronology and geochemistry in the Aar Massif (Central Alps). Schweizerische
Mineralogische und Petrographische Mitteilungen 83, 183-195.

Schoénlaub, H.P., 1992. Stratigraphy, Biogeography and Paleoclimatology of the Alpine Paleozoic and
its implications for plate movements. Geolologische Bundesanst 135, 381-418.

Schonlaub, H.P., 1997. The Silurian of Austria. Berichte der Geologischen Bundesanstalt 40, 20-41.
Schonlaub, H.P.,, 1998. Review of the Paleozoic Paleogeography of the Southern Alps - The
perspective from the Austrian side. In: Perri, M.C. and Spalletta, C. (Eds.), Giornale di Geologia 60,
Special Issue, 59-68.

Schonlaub, H.P., 2000. The Ordovician of the Southern Alps. Mitteilungen der Oesterreichischen
Geologischen Gesellschaft 91, 39-51.

Schonlaub, H.P., Heinisch, H., 1994. The Classic Fossiliferous Palaeozoic Units of Eastern and
Southern Alps. IUGS Subcomm. Silurian Stratigraphy. Field Meeting, Bibl. Geol. B.A. 30, 6-51, Vienna.
Schonlaub, H.P., Histon, K., 1999. The Palaeozoic of the Southern Alps. In: Histon, K. (ed.) V
International Symposium Cephalopods — Present and Past. Carnic Alps Excursion Guidebook.
Berichte der Geologischen Bundesanstalt 47, 6-30.

Schonlaub, H.P., Histon, K., 2000. The Palaeozoic evolution of the Southern Alps. Mitteilungen der
Oesterreichischen Geologischen Gesellschaft 92, 15-34.

Schulz, B., Bombach, K., Pawlig, S., Bratz, H., 2004. Neoproterozoic to Early-Palaeozoic magmatic
evolution in the Gondwana-derived Austroalpine basement to the south of the Tauern Window
(Eastern Alps). International Journal of Earth Sciences 93, 824-843.

Sengor, A.M.C., 1979. Mid-Mesozoic closure of Permo-Triassic Tethys and its implications. Nature
279, 590-593.

Sengor, A.M.C., 1987. Tectonics of the Tethysides: orogenic collage development in a collisional
setting. Annual Review of Earth and Planetary Sciences 15, 213-244.

Sengdr, A.M.C., 1990. Plate tectonics and orogenic research after 25 years: a Tethyan perspective.
Earth Science Reviews 27, 1-201.

Sengor, A.M.C., Yilmaz, Y., 1981. Tethyan evolution of Turkey: a plate tectonic approach.
Tectonophysics 75, 181-241.

Sengor, A.M.C,, Yilmaz, Y., Ketin, I., 1980. Remnants of Pre-Late Jurassic ocean in northern

Turkey: fragments of Permian-Triassic Paleo-Tethys. Geological Society of America Bulletin 91, 599-
609.

Simancas, J.F., Azor, A., Martinez-Poyatos, D.J., Tahiri, A., El-Hadi, H., Gonzalez-Lodeiro, F., Perez-
Estaun, A., Carbonell, R., 2009. Tectonic relationships of southwest Iberia with the allochtons of

northwest Iberia and the Moroccan Variscides. Comptes Rendus Geoscience 341, 103113.

22



Simancas, J.F., Carbonell, R., Gonzélez Lodeiro, F., Pérez Estaun, A., Juhlin, C., Ayarza, P. Kashubin,
A., Azor, A., Martinez Poyatos, D., Sdez, R., Almoddvar, G.R., Pascual, E., Flecha, I., Marti, D., 2006.
Transpressional collision tectonics and mantle plume dynamics: the Variscides of southwestern
Iberia. In: Gee, D. and Stephenson, R.A. (Eds.), European Lithosphere Dynamics, The Geological
Society of London 32, 345-354,

Simancas, J.F., Tahiri, A., Azor, A., Gonzdlez-Lodeiro, F., Martinez-Poyatos, D.J., El-Hadi, H.,

2005. The tectonic frame of the Variscan-Alleghanian orogen in southern Europe and Northern
Africa. Tectonophysics 398, 181-198.

Somma, R., 1998. Geologia strutturale del fronte meridionale (Linea di Taormina) dei Monti
Peloritani sud-orientali (Sicilia). Ph.D. thesis, Naple Federico Il University.

Somma, R., 2006. The south-western side of the Calabrian Arc (Peloritani Mountains): geological,
structural and AMS evidence for passive clockwise rotations. Journal of Geodynamics 41(4),
422439.

Somma, R., Martin-Rojas, I., 2011. From Alpine syn-orogenic deformation to late-orogenic clockwise
rotations in the Calabria-Peloritani Arc: a geological journay from Ali to TaorminaMongiuffi-
Roccafiorita (Sicily, Southern Italy). Geological field book, XXIIl Reunién de la Comisidén de Tectdnica
(June 23rd-26th 2011). Sociedad Geoldgica de Espafia. Memoria 23.

Somma, R., Messina, A., Mazzoli, S., 2005b. Syn-orogenic extension in the Peloritani Alpine Thrust
Belt (NE Sicily, Italy): Evidence from the Ali Unit. Comptes Rendus Geoscience 337, 861871.
Somma, R., Messina, A., Perrone, V., 2005a. The Cambrian to Aquitanian geological record of the
Longi-Taormina Unit (Calabria-Peloritani Arc, southern Italy): geodynamic implications.
Geodinamica Acta 18, 417-430.

Somma, R., Navas-Parejo, P., Martin-Algarra, A., Martinez-Pérez, C., Perrone, V., RodriguezCaiiero,
R., 2012. Vincoli biostratigrafici sull’eta del vulcanismo alcalino paleozoico dei Monti Peloritani
(Sicilia nord-orientale). Rendiconti Online Societa Geologica Italiana 21, 1098-1100. Spalletta, C.,
Vai, G.B., 1989. Stratigraphic correlation forms of the Calabrian-Peloritan Arc (Southern Italy).
Rendiconti della Societa Geologica Italiana 12, 411-416.

Stampfli, G.M., 1996. The intra-Alpine terrain: A paleotethyan remnant in the Alpine Variscides.
Eclogae Geologicae Helvetiae 89, 13-42.

Stampfli, G.M., 2000. Tethyan oceans. In: Bozkurt, E., Winchester, J.A., Piper, J.D.A. (Eds.),
Tectonics and Magmatism in Turkey and the surrounding area. Geological Society of London, Special
Publications 173, 1-23.

Stampfli, G.M., Borel, G.D., 2002. A plate tectonic model for the Paleozoic and Mesozoic constrained
by dynamic plate boundaries and restored synthetic oceanic isochrons. Earth and Planetary Science

Letters 196, 17-33.

23



Stampfli, G.M., Borel, G.D., 2004. The TRANSMED Transects in Space and Time: Constraints on the
Paleotectonic Evolution of the Mediterranean Domain. In: Cavazza, W., Roure, F.M., Spakman, W.,
Stampfli, G.M., Ziegler, P.A. (Eds.), The TRANSMED Atlas: The Mediterranean Region from Crust to
Mantle, 53-80, Springer, Berlin.

Stampfli, G.M., Von Raumer, J.F. Borel G.C. 2002. Paleozoic evolution of pre-Variscan terranes: From
Gondwana to the Variscan collision. Geological Society of America, Special Paper 364, 263280.
Stampfli, G.M., Vavassis, |., De Bono, A., Rosselet, F., Matti, B., Bellini, M., 2003. Remnants of the
Paleotethys oceanic suture-zone in the western Tethys area. Bollettino della Societa Geologica
Italiana, Volume Speciale 2, 1-23.

Tait, J., Schatz, M., Bachtadse, V., Soffel, H. 2000. Palaeomagnetism and Palaeozic palaeogeography
of Gondwana and European terranes. In Franke, W., Haak, V., Oncken, O., and Tanner, D. (Eds.),

Orogenesis processes: quantification and modelling in the Variscan Belt.

Geological Society of London, Special Publications 179, 9-20.

Torsvik, T.H., Cocks, L.R.M., 2004. Earth geography from 400 to 250 Ma: a palaeomagnetic, faunal
and facies review. Geological Society of London 161, 555-572.

Trombetta, A, Cirrincione, R., Corfu, F., Mazzoleni, P., Pezzino, A., 2004. Mid-Ordovician U-Pb ages
of porphyroids in the Peloritan Mountains (NE Sicily): palaeogeographical implications for the
evolution of the Alboran microplate. Journal of the Geological Society 161, 165-276.

Truillet, R.,1962. Détails structuraux de la chafne calcaire dans les environs de Roccella Valdemone
(monts Péloritains-Sicile,) Comptes Rendus de I’Académie des Sciences de Paris, 2032-2034. Truillet,
R., 1968. Etude géologique des Péloritains orientaux (Sicile). Ph.D. thesis, Paris University.

Truillet, R., 1969/1970. Etude géologique des Péloritains orientaux (Sicile). Rivista Mineraria
Siciliana, 115-117, 118-120 (1969), 121-123 (1970).

Vai, G.B., 2001. Basement and early (pre-Alpine) history. In: Vai, G.B. and Martini, I.P. (Eds),
Anatomy of an Orogen: the Apennines and Adjacent Mediterranean Basins. Kluwer Academic
Publishers, Dordrecht/Boston/London, 121-150.

Valverde-Vaquero, P., Marcos, A., Farias, P., Gallastegui, G., 2005. U-Pb dating of Ordovician felsic
volcanism in the Schistose Domain of the Galicia-Trds-os-Montes Zone near Cabo Ortegal (NW
Spain). Geologica Acta 3, 27-37.

Vera, J.A. (ed.), 2004. Geologia de Espaifa. Sociedad Geoldgica de Espafia-Instituto Geoldgico y
Minero de Espana, Madrid, 884 p.

von Raumer, J.F.,, 1998. The Palaeozoic evolution in the Alps: from Gondwana to Pangea.
Geologische Rundschau 87, 407-435. von Raumer, J.F., Bussy, F., Stampfli, G.M., 2009. The Variscan
evolution in the External massifs of the Alps and place in their Variscan framework. Comptes Rendus
Geoscience, 239-252. von Raumer, J. F. and Neubauer, F., 1993. Pre-Mesozoic Geology in the Alps.

Springer, Berlin.

24



von Raumer, J.F., Stampfli, G.M. (2008). The birth of the Rheic Ocean - Early Palaeozoic subsidence
patterns and subsequent tectonic plate scenarios. Tectonophysics 461, 9-20.

von Raumer, J.F., Stampfli, G.M., Borel, G., Bussy, F., 2002. The Organization of pre-Variscan
basement areas at the Gondwana margin. International Journal of Earth Sciences 91, 35-52.

von Raumer, J.F., Stampfli, G.M., Bussy, F., 2003. Gondwana-derived microcontinents - the
constituents of the Variscan and Alpine collisional orogens. Tectonophysics 365, 7-22.

Yolkin, E.A., Kim, A.l., Weddige, K., Izokh, N.G., Erina, M.V., 1994. New Emsian conodont zonation
(Lower Devonian). Courier Forschunginstitut Senckenberg 168, 139-157.

Williams, I.S., Fiannacca, P., Cirrincione, R., Pezzino, P., 2012. Peri-Gondwanan origin and early
geodynamic history of NE Sicily: A zircon tale from the basement of the Peloritani Mountains.

Gondwana Research, doi:10.1016/j.gr.2011.12.007.

References Geochemistry

Atzori, P., Cirrincione, R., Del Moro, A., Pezzino, A., 1994. Structural, metamorphic and
geochronologic features of the Alpine event in the southern sector of the Peloritani Mountains
(Sicily). Periodico di Mineralogia 63, 113-125.

Atzori, P., Cirrincione, R., Mazzoleni, P., Pezzino, A., Trombetta, A., 2001. A tentative preVariscan
geodynamic model for the Palaeozoic basement of the Peloritani mountains (Sicily): evidence from
meta-igneous products. Periodico di Mineralogia 70, 255-267.

Atzori, P., Ferla, P., 1979. Caratteristiche del metamorfismo ercinico sulle successioni sedimentarie
e magmatiche del basamento paleozoico delle unita inferiori dei Monti Peloritani. Memorie della
Societa Geologica Italiana 20, 447—-452.

Atzori, P., Ferla, P., 1992. The Pre-Alpine crystalline basement of the Peloritani Mountains (Sicily):
acquired knowledge and open questions. IGCP 276, Newsletter 5, 311-320.

Atzori, P., Ferla, P., Lo Giudice, A., 1983. Indagine statistica sulle caratteristiche chimiche delle
metavulcaniti erciniche delle unita inferiori dei monti Peloritani. Rendiconti della Societa Italiana di
Mineralogia e Petrografia, 38, 307-320.

Carlier, G., Lorand, J.P. Liégeois, J.P., Fornari, M., Soler, P., Carlotto, V., Cardenas, J., 2005. Potassic-
ultrapotassic mafic rocks delineate two lithospheric mantle blocks beneath the southern Peruvian
Altiplano. Geology 33, 601-604.

Chichorro, M., Pereira, M.F., Diaz-Azpiroz, M., Williams, I.S., Fernandez, C., Pin, Ch., Silva, J.B., 2008.
Cambrian ensialic rift-related magmatism in the Ossa-Morena zone (Evora—Aracena metamorphic
belt, SW Iberian Massif): Sm—Nd isotopes and SHRIMP zircon U-Th—Pb geochronology.
Tectonophysics 461, 91-113.

25



Cirrincione, R., Fiannacca, P., Lo-Guidice, A., Pezzino, A., 2005. Evidence of Early Palaeozoic
continental rifting from mafic metavolcanics of southern Peloritani Mountains (north-eastern Sicily,
Italy). Ofioliti 30, 17-27.

Conticelli, S., Guarnieri, L., Farinelli, A., Mattei, M., Avanzinelli, R., Bianchini, G., Boari, E., Tommasini,
S., Tiepolo, M., Prelevic, D., Venturelli, G., 2009. Trace elements and Sr- Nd-Pb isotopes of K-rich,
shoshonitic, and calc-alkaline magmatism of the Western Mediterranean Region: Genesis of
ultrapotassic to calc-alkaline magmatic associations in a post-collisional geodynamic setting. Lithos,
107, 68-92.

lInicki, S., Szczepanski, J., Pin, C., 2013. From back-arc to rifted margin: Geochemical and Nd isotopic
records inNeoproterozoic?-Cambrian metabasites of the Bystrzyckie and Orlickie Mountains
(Sudetes, SW Poland). Gondwana Research 23, 1104-1121.

Linnemann, U., Pereira, M.F., Jeffries, T., Drost, K., Gerdes, A., 2008. Cadomian Orogeny and the
opening of the Rheic Ocean: new insights in the diachrony of geotectonic processes constrained by
LA-ICP-MS U-Pb zircon dating (Ossa-Morena and Saxo- Thuringian Zones, Iberian and Bohemian
Massifs. Tectonophysics 461, 21-43.

McDonough, W.F., Sun, S.S., 1995. The composition of the Earth. Chemical Geology 120, 223253.
Pearce, J., 2008. Geochemical fingerprinting of oceanic basalts with applications to ophiolite
classification and the search for Archean oceanic crust. Lithos 100, 14-48.

Rudnick, R.L., Gao, L., 2003. Composition of the Continental Crust. In: Rudnick, R. L. (ed.), Treatise
on Geochemistry. Elsevier, 1-64.

Sanchez-Garcia, T., Bellido, F., Pereira, M.F., Chichorro, M., Quesada, C., Pin. Ch., Silva. J.B., 2010.
Rift-related volcanism predating the birth of the Rheic Ocean. Gondwana Research 17, 392407.
Sanchez-Garcia, T., Bellido, F., Quesada, C., 2003. Geodynamic setting and geochemical signatures
of Cambrian-Ordovician rift-related igneous rocks (Ossa-Morena Zone, SW Iberia). Tectonophysics
365, 233-255.

Sanchez-Garcia, T., Pereira, M.F., Bellido, F., Chichorro, M., Silva, J.B., Valverde-Vaquero, P., Pin, Ch.,
Sola, A.R., 2013. Early Cambrian granitoids of North Gondwana margin in the transition from a
convergent setting to intra-continental rifting (Ossa-Morena Zone, SW lberia). International Journal
of Earth Sciences DOl 10.1007/s00531-013-0939-8.

Sarrionandia, F., Carracedo-Samchez, M., Eguiluz, E., Abalos, B., Rodriguez, J., Pin, C., Gil Ibarguchi,
J.1.,2012. Cambrian rift-related magmatism in the Ossa-Morena Zone (lberian Massif): Geochemical
and geophysical evidence of Gondwana break up. Tectonophysiscs 570-571, 135-150.Tatsumi, Y.,
Eggins, S.M., 1995. Subduction Zone Magmatism, 1995. Blackwell Science, Cambridge.

Trombetta, A., Cirrincione, R., Corfu, F., Mazzoleni, P., Pezzino, A., 2004. Mid-Ordovician U-Pb ages
of porphyroids in the Peloritan Mountains (NE Sicily): palaeogeographical implications for the

evolution of the Alboran microplate. Journal of the Geological Society 161, 265-276.

26



Winchester, J.A., Floyd, P.A., 1976. Geochemical magma type discrimination; application to altered
and metamorphosed basic igneous rocks. Earth Planetary Science Letters 28, 459-469.
Winchester, J.A., Floyd, P.A., 1977. Geochemical discrimination of different magma series and their

differentiation products using immobile elements. Chemical Geology 20, 325-343.

References Geochronology

1) Claoué-Long, J.C., Compston, W., Roberts, J., Fanning, C.M., 1995. Two Carboniferous ages: a
comparison of SHRIMP zircon dating with conventional zircon ages and 40Ar/39Ar analysis. In:
W.A. Berggren, D.V. Kent, M.P. Aubry, J. Hardenbol (Editors), Geochronology Time Scales and
Global Stratigraphic Correlation. SEPM (Society for Sedimentary Geology) Special Publication No.
4. pp. 3-21.

2) Black, L.P., Kamo, S.L., Allen, C.M., Aleinikoff, J.A., Davis, D.W., Korsch, J.R., Foudolis, C.,

2003. TEMORA 1: a new zircon standard for Phanerozoic U-Pb geochronology. Chem. Geol. 200,

155-170.

3) Williams, 1. S., Hergt, J. M., 2000. U-Pb dating of Tasmanian dolerites: a cautionary tale of

SHRIMP analysis of high-U zircon. In: J.D. Woodhead, J.M. Hergt, W.P. Noble (Editors), Beyond 2000.

New Frontiers in Isotope Geoscience. Lorne. Abstracts and Proceedings. pp. 185—-188.

4) Williams, 1.S., 1998. U-Th-Pb Geochronology by lon Microprobe. In: M.A. McKibben, W.C. Shanks
I, W.I. Ridley (Editors), Applications of microanalytical techniques to understanding mineralizing
processes. Reviews in Economic Geology v7. pp. 1-35

5) Corfu, F., Hanchar, J. M., Hoskin, P. W.0. and Kinny, P. (2003) Atlas of zircon textures. In:

Zircon, John M. Hanchar and Paul W.O. Hoskin, editors. Reviews in Mineralogy and Geochemistry,

volume 53, chapter 16, p. 469-500.

6) Ludwig, K. R. 2012. Isoplot 3.7 a Geochronological Toolkit for Microsoft Excel. Berkeley
Geochronology Center Special Publication No. 5 rev. January 30, 2012. (available at
http://www.bgc.org/isoplot_etc/isoplot.html)

7) Cao, H. H., Xu, W. L., Pei, F. P.,, Wang, Z. W., Wang, F., Wang, Z. J. (2013) Zircon U-Pb
geochronology and petrogenesis of the Late Paleozoic—Early Mesozoic intrusive rocks in the
eastern segment of the northern margin of the North China Block. Lithos, 170-171, 191-207. 8)
Cui, Y.R,, Xie, Z., Chen, J. F., Yu, Y. W,, Hu, L. H. (2010) SHRIMP U-Pb Dating of Zircons from the
Late Mesozoic Basalts in Eastern Zhejiang Province and Its Geological Significance. Acta
Metallurgica Sinica, 16(2) 198-212.

9) Miao, L., Fan, W., Zhang, F. and Liu, D. (2009) Heterogenous zircons from Mesozoic igneous rocks

in the North China Craton and their tectonic implications.  Global Geology, 12 (3), 122-133. 10)

Bea, F. and Montero, P. (2012) Diffusion-induced disturbances of the U-Pb isotope system in pre-

27



magmatic zircon and their influence on SIMS dating. A numerical study. Chemical Geology, 349-350,

1-17.

28



£ UNIVERSIDAD
> DEGRANADA

DIPARTIMENTO DI SCIENZE 2
MATEMATICHE E INFORMATICHE, i
SCIENZE FISICHE E SCIENZE DELLA TERRA A

AGREEMENT OF SCIENTIFIC COLLABORATION
Studies / research on

“PALEOZOIC VOLCANIC-SEDIMENTARY SUCCESSIONS OF THE CALABRIA-PELORITANI
TERRANE (SOUTHERN ITALY)”

AND TEACHING ACTIVITIES IN THE FIELD OF GEOLOGY

between
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Messina, represented by Head of Department, Prof. Domenico Majolino, domiciled for the office at the
institutional headquarters in Viale F. Stagno d’Alcontres n. 31 - 98166 Messina (hereinafter referred to
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Hereinafter also referred to as the Parties
for

STUDIES AND RESEARCH FOR DATA ACQUISITION ON “PALEOZOIC VOLCANIC-
SEDIMENTARY SUCCESSIONS OF THE CALABRIA-PELORITANI TERRANE
(SOUTHERN ITALY)” AND TEACHING ACTIVITIES IN THE FIELD OF GEOLOGY

PREMISES
CONSIDERING that the DEPARTMENT and the MIFT have a mutual interest in reaching an institutional
collaboration for achieving common purposes in the context of geological studies on “Paleozoic
volcanic-sedimentary successions of the Calabria-Peloritani Terrane (southern Italy)”, starting a
specific study and research program on lithostratigraphy, biostratigraphy, and geochronology of the
Paleozoic successions of the peri-Mediterranean Alpine chain of the Calabria-Peloritani arc.
CONSIDERING that the DEPARTMENT and the MIFT have been still engaged in research activities in the
aforementioned area.
CONSIDERING that the DEPARTMENT intends to make use of the equipment and research facilities of
the laboratories for which the Prof. Roberta Somma of the MIFT is responsible.
CONSIDERING that the MIFT intends to make use of the equipment and research facilities of the
laboratories for which the Prof. Agustin Martin-Algarra is responsible.
CONSIDERING that it is in the common interest of the DEPARTMENT and the MIFT, activate
opportunities and collaborative initiatives aimed at mutual enrichment, through a partnership of study
and research activities.



CONSIDERING that collaboration agreements are currently stipulated between public bodies for the
performance of activities of common interest, also as regards study and research activities.
CONSIDERING that this collaboration agreement does not implement, in any case, any form of
association between the parties, and does not entail mutual obligations of an economic or patrimonial
nature.

IT IS AGREED AND IS STIPULATED THE FOLLOWING

Article 1
Validity of the Premises

The premises are an integral part of this deed.
Article 2

Object and purpose of the agreement
This agreement pursues the aim of establishing a relationship of collaboration in which activities of
study and scientific and didactic research of the Parties may integrate and coordinate each other. In
particular, they undertake to promote, develop, and consolidate collaborative initiatives, aimed at the
implementation of the respective scientific, technological, and research objectives, and of study in the
field of “Paleozoic volcanic-sedimentary successions of the Calabria-Peloritani Terrane (southern
[taly)”.

Article 3
Reciprocal commitments and methods of carrying out activities

1. The Parties undertake to:

a) make available their skills, professionalism, laboratories, and facilities for carrying out research and
studies, for realizing activities of common interest;

b) make available the existing documentation relating to the areas affected by the study;

c) work in synergy for the execution of research activities as reported in the program of activities of
this agreement (Annex 1);

d) plan and organize meetings / seminars at their offices to allow discussion and insights on the
subject.

2. The activities of the agreement may be the subject of degree theses and training internships of
which the Parties undertake to give each other timely notice.

3. To achieve the purposes set out in this agreement, the Parties allow access to their respective
structures and anything else deemed useful for achieving the purposes of this Agreement, always
compatibly with the respective limits imposed by resources, purposes, charges, and institutional
obligations.

4. The Parties undertake to conduct the activities relating to joint research projects in compliance with
the laws in force on workplace safety and the protection of workers' health.

5. Each Party will be responsible for any charges or expenses for carrying out activities of its
respective competence, deemed necessary by the Scientific Referents to implement this Agreement.
Specifically, any expenditure must be borne by the respective funds pertaining to the scientific
representatives or research groups involved.

Article 4
Scientific contacts
1. The scientific representatives, responsible for scientific studies and research (Principal
Investigator) designated by the Parties for the management of the activities covered by this Agreement,
are:
- For the DEPARTMENT Prof. Agustin Martin-Algarra;
- For the MIFT Prof. Roberta Somma.



2. Each Party reserves the right to replace the Contact Person identified above, promptly notifying the
counterparty, in accordance with the procedures set out in Article 5, paragraph 5 of this agreement.

Article 5
Duration, changes, renewal and right of withdrawal
1. This agreement will cover a time span of two (2) years, renewable and extendable for an equal
period, subject to written agreement between the Parties and following the authorization of the
respective decision-making bodies.
2. The parties agree to carry out, where deemed possible and useful, the activities in progress at the
time of the expiry of this agreement.
3. This Agreement may also be changed and subject to verification of the results, to be agreed in a
specific supplementary deed that the Parties may stipulate, subject to the authorization of their
respective decision-making bodies.
4. The Parties may withdraw from this Agreement, by written notice, to be sent in compliance with
two (2) months' notice.
5. Any communication, notification, request relating to this Agreement will be made in writing and sent
by means of any means capable of proving its receipt at the addresses indicated below:
- For the DEPARTMENT:
Avenida de la Fuente Nueva S/N C.P. 18071 Granada (Granada)
e-mail socorro@ugr.es;
- For the MIFT:

Viale F. Stagno d’Alcontres, 31, 98166 Messina
e-mail dipartimento.mift@unime.it

pec dipartimento.mift@pec.unime.it.

Article 6
Program of study and research activities

The synthetic program of the studies and researches, as provided in the annex "Annex 1", includes the
following activities:

a. Bibliographic research of existing literature.

b. Search of outcrops of Paleozoic carbonate successions for litho- and biostratigraphic analyses in the
Calabria-Peloritani Arc.

c. Sampling of Paleozoic carbonates for biostratigraphic analyses in the Calabria-Peloritani Arc.

d. Extraction of conodont associations from carbonate rocks at the Geology laboratory of the MIFT
Department.

e. Classification and dating of conodonts in the DEPARTMENT laboratory.

f. Research of outcrops of acidic and basic Paleozoic volcanites to be sampled for geochronological
analysis in the Calabria-Peloritani Arc.

g. Extraction of zircons for radiometric purposes at the Geology laboratory of the MIFT Department.
h. Dating of the zircons in the laboratories of the DEPARTMENT.

i. Litho-, bio-stratigraphic, and geochronological data processing resulting from the activities referred
to in this Agreement.

j. Preparation of scientific articles with the results of the research.

Article 7
Use of the logo
The Parties acknowledge the need to protect and promote the image of the joint initiative and that of
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ANNEX 01

Research program

Paleozoic volcanic—sedimentary successions of the Calabria-Peloritani

Terrane (southern Italy): consequences for the geodynamic evolution the western Paleotethys

Keywords: Conodonts, Limestones, Volcanites, Calabria-Peloritani Southern Subterrane, early
Silurian, Devonian, Carboniferous, Palaeozoic, Paleotethys, Protothetys, Northern Gondwana

margin

Paleozoic successions of the Western Mediterranean Alpine belts make part, essentially, of their
Internal Domains, which were affected by strong deformation and metamorphism related to
preAlpine and Alpine orogenic evolution. In the last years, important advance has been achieved in
recent times either on their stratigraphy and their Variscan orogenic and tectonometamorphic
evolution (Martin-Algarra et al., 2009 a and b; Navas Parejo et al., 2009a and b; Cirrincione; Rosetti
et al., 2010; Sanchez-Navas et al., 2012, 2014). Most new stratigraphic data on these domains, from
the Gibraltar Arc (especially from the Malaguide Complex) to the Calabria-Peloritani Arc
(NavasParejo et al., Rodriguez-Cafiero et al., 2010; Rodriguez-Cafiero and Martin-Algarra, 2014),
confirm classic ideas on the close relationships among their Paleozoic successions of and those of
the Alps (e.g., Fallot, 1948, 1953; Amodio-Morelli et al., 1976), especially with the Austroalpine and
South Alpine terrains (Carnic Alps in particular), rather than with the European Variscan terrains. In
this sense, these terrains would make part of the Intra-Alpine Paleozoic Terrane (in the sense of
Stampfli, 1996)

These successions occupy an intermediate position between the better-known successions of the
Alps and of the European and North Africa Variscan massifs but the details of their stratigraphy and
tectonic structure are usually ignored in most models on the paleogeographic and geodynamic
Paleozoic evolution of these regions. Nevertheless, the Paleozoic terrains of the Western
Mediterranean Alpine Belts are located in a key position within the regional and should be
considered in depth to clarify the geologic evolution of a wide region where, during the early to mid-
Paleozoic, several ribbon continents and microplates detached from North Godwana (microplates)
and several oceanic basins opened to be finally closed during Pangea amalgamation at the end of
the Variscan Orogeny.

Actually, the analysis of their stratigraphic record and pre-Alpine tectonic structure may help to
reconstruct the palaeogeography and geodynamics of the three Paleozoic oceans successively

opened and closed to the North of Gondwana: Prototethys, Rheic and Paleotethys (Stampfli, 2000).



In the European Variscan massifs and in the Alps the oldest ocean, the Prototethys, opened during
the Late Precambrian and was subducted since the latest Proterozoic up to the Ordovician-Silurian
transition (Stampfli, 2000; Von Raumer et al., 2002; Stamfli and Borel, 2002; Berra and Angiolini,
2014). The Rheic Ocean opened in Ordovician-Silurian time and was completely subducted during
the Devonian-earliest Carboniferous (Martinez-Catalan et al., 1997; Murphy et al., 2006, 2009, 2010;
Linnemann et al., 2008; Arenas et al., 2007, 2009, 2015; Sanchez-Martinez et al., 2007, 2009; Diez-
Fernandez et al., 2010; Nance et al., 2010, among many others). The youngest Paleozoic ocean, the
Paleotethys, opened during the Silurian-Devonian time-span and was subducted, preferentially,
from the Early Carboniferous up to the end of the Triassic (Sengdér, 1979, 1987, 1990; Sengér et al.,
1980; Sengor and Yilmaz, 1981; Stampfli, 2000; Stampfli et al., 2002, 2003; Natal’in and Sengor,
2005; Robertson and Ustdomer, 2009, among many others).

It is unclear, however, if the Paleotethys was the eastward continuation of the Rheic Ocean or if it
constituted an independent ocean. According to models mainly based on plate tectonics
reconstructions, the Paleotethys was located between the Gondwana, to the south, and the so-
called European Hunic composite superterrane, to the north (von Raumer, 1998; Stampfli, 2000;
Tait et al., 2000; Stampfli and Borel, 2002, 2004; Stampfli et al., 2002, 2003; von Raumer et al., 2002,
2003, 2009). This superterrane, later named Galatian Terrane (Von Raumer and Stampfli, 2008), was
interpreted as a ribbon continent completely detached and drifted away from the Northern
Gondwana margin, from Asia to South America, as a consequence of the Paleotethys opening.

According to other hypotheses mainly based on field studies, the ophiolite-bearing sutures found
the

Variscan massifs of Spain and Morocco, cannot be ascribed to the Paleotethys, but to: i) the Rheic

Ocean (Simancas et al., 2005, 2006; Arenas et al., 2007, 2009; Martinez-Catalan et al., 2009; Murphy
et al., 2009, 2010; Keppie et al., 2010; Michard et al., 2010; Nance et al., 2010; Ribeiro et al., 2010;
Braid et al., 2011), ii) smaller oceans like embayments related to the Rheic opening (e.g., the South-
Armorican Ocean concept of Paris and Robardet, 1990), iii) back-arc basins (Azor et al., 2008; Von
Raumer et al., 2008; Simancas et al., 2009), or, finally, iv) older (Proterozoic) oceans (Murphy et al.,
2006; El Hadi et al., 2010). Analogously, the Palaeozoic ophiolitic remnants of the proper Alps (Loth
et al., 2001; Schaltegger et al., 2003) are not considered as belonging to the Paleotethys but as
related to smaller oceans (Chamrouse ocean, Von Raumer and Stampfli, 2008). In this research
programme we discuss the key position of one segment of the WMIAPTSs, for defining the real extent
of the Paleotethys Ocean and its margins in the North Gondwanic regions. Actually, they should
preserve some evidence of the westward prolongation of the Paleotethys, or of its termination.
Consequently, the study and correlation of the Palaeozoic volcano-sedimentary record of the
WMIAPTs acquire a paramount importance. Particularly, the Calabria-Peloritani Southern
Subterrane of Southern Italy here studied, is one of the southernmost WMIAPTs where updated

detailed stratigraphic studied have recently been provided for two different Palaeozoic volcano-
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sedimentary successions, those of the Stilo Unit (southern Calabria: Navas-Parejo et al., 20093, b)
and of the Longi-Taormina Unit (Peloritani Mts.:Rodriguez-Cafiero et al., 2013; Somma et al., 2013).
These two different successions are composed of slightly metamorphosed CambrianOrdovician?
siliciclastic rocks hosting calc-alkaline volcanic rocks (Upper Ordovician in age in the Longi-Taormina
Unit, Trombetta et al., 2004) and undated alkaline volcanics, capped by upper Silurian-Devonian
metacarbonates. Both successions end with Carboniferous black cherts (lydites) and Culm-like
siliciclastic facies (Navas-Parejo et al., 2009a, b; Rodriguez-Cafiero et al., 2013; Somma et al., 2013).
We focus our attention on the Stilo and Longi-Taormina Units, as they show the less
metamorphosed and best-preserved Palaeozoic volcano-sedimentary successions of the Southern
Subterrane of the Calabria-Peloritani Terrane.

Particularly:

i) we'll attempt to better define the geochronological age of the Longi-Taormina Unit alkaline and
calc-alkaline suites by using Sensistive High Resolution lon Microprobe (SHRIMP) analysis of zircon;
ii) we’ll propose a stratigraphic synthesis of the Stilo Unit and Longi-Taormina Unit based on recent
stratigraphic data (Navas-Parejo et al., 2009a, 2009b; Rodriguez-Cafiero et al., 2013; Somma et al.,
2013b) integrated by geochronological dating;

iii) we’ll propose a correlation between these two Palaeozoic successions and other better known
WMIAPTSs successions in the Alps (Schoénlaub, 1992, 1997, 1998, 2000; von Raumer and

Neubauer, 1993; Neubauer et al., 1994; Schoénlaub and Heinisch, 1994; von Raumer, 1998;
Schonlaub and Histon, 1999, 2000; Neubauer and Handler 2000; Neubauer, 2002, among many
others) and in the Betic Cordillera (Herbig, 1983, 1984; Rodriguez-Cafiero, 1993; Martin-Algarra et
al., 2004); Menorca: Bourrouilh, 1983), as well as in the Variscan terranes of Sardinia (Carmignani
et al., 1994; Giacomini et al., 2006; Oggiano et al., 2010) and in the Variscan Massifs now
outcropping in the European and African Alpine-Medditerranean foreland (Michard, 1976; Piqué,
1994; Dercourt, 2000; Gibbons and Moreno, 2002; Vera, 2004; Hoepffner et al., 2005, or Murphy et
al., 2009, among many others); iv) and, finally, we’ll propose a reconstruction of the environmental,
palaeogeographic, and geodynamic evolution undergone by the Stilo Unit and Longi-Taormina Unit
Palaeozoic volcanosedimentary successions, and will give new insights on the paleogeography of
the Calabria-

Peloritani Southern Subterrane in the frame of Gondwanaland. This latter topic has been addressed
taking into account the progress in the study of other WMIAPTs and Variscan massifs, where the
Palaeozoic palaeogeography and geodynamics are currently better known (Paris and Robardet,
1990; Schonlaub, 1992, 1997, 1998, 2000; von Raumer, 1998; Neubauer and Handler, 1999;
Schonlaub and Histon, 1999 and 2000, Stampfli, 2000; Stampfli and Borel, 2002, 2004; Stampfli et
al., 2002; Gutiérrez-Alonso et al., 2003, 2008; Robardet, 2003; von Raumer et al., 2002, 2003, 2009;
Martin-Algarra et al., 2004, 2009a, 2009b; Torsvik and Cocks, 2004; Cocks and Torsvik,



2006; Simancas et al., 2005, 2006, 2009; Von Raumer and Stampfli, 2008; Ballevre et al., 2009;
Martinez-Catalan et al., 2009; Michard et al., 2010; Rodriguez-Carfiero et al., 2010; Sarmiento et al.,

2011, and references therein).

The program includes the following activities:
a. Bibliographic research of existing literature.

b. Search of outcrops of Paleozoic carbonate successions for litho- and biostratigraphic analyses in the
Calabria-Peloritani Arc.

c. Sampling of Paleozoic carbonates for biostratigraphic analyses in the Calabria-Peloritani Arc.
d. Extraction of conodont associations from carbonate rocks at the Geology laboratory of the MIFT.
e. Classification and dating of conodonts in the DEPARTMENT laboratory.

f. Research of outcrops of acidic and basic Paleozoic volcanites to be sampled for geochronological
analysis in the Calabria-Peloritani Arc.

g. Extraction of zircons for radiometric purposes at the Geology laboratory of the MIFT.
h. Dating of the zircons in the laboratories of the DEPARTMENT.

i. Litho-, bio-stratigraphic, and geochronological data processing resulting from the activities referred
to in this Agreement.

j- Preparation of scientific articles with the results of the research.
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