
C. MONACO(*) & G. VENTURA(**)

MAGMATIC AND STRUCTURAL FEATURES OF THE "VALVERDE CENTER." 
(MT, ETNA, SICILY)(***) 

CONTENTS 

ABSTRACT pag. 89 
RIASSUNTO " 89 
INTRODUCTION 89 
GEOLOGICAL FRAMEWORK " 90 
MORPHOTECTONICS " 90 
STRATIGRAPHY " 91 
PETROGRAPHY AND GEOCHEMISTRY ,, 92 
DISCUSSION ANO CONCLUSION " 98 
REFERENCES ,, 100 

ABSTRACT 

On the southeastern slope of M.te Etna (Sicily) a small
sized eruptive center ("Valverde Center") has been identified. 
It formed during the early stage of activity of M.te Etna 
(150-100 Kyr). 

Stratigraphical and volcanological data allow to 
distinguish three main eruptive cycles of the ''Valverde 
Center". Cycle I is characterized by the emission of lava flows 
of basaltic to hawaiitic composition. The products of Cycle 
Il show compositions similar to Cycle I and are related to 
phreatomagmatic, effusive and strombolian activities. The 
products of Cycle III (pumice fall and flow deposits) show 
evolved compositions (high-SiO

2 
benmoreites and trachites). 

The petrochemical characters of the erupted products are the 
result of crystallization and mixing of melts generated from 
a heterogeneous source. 

The Valverde center is affected by a NNE-SSW to NNW
SSE trending fault system, active since Middle Pleistocene. 
These structures, related to a WNW-ESE extension, consist 
of east-dipping normai faults with a right lateral component 
of motion ( oblique extension) along the NNW direction. The 
geometry of the fault system is consistent with classica! 
oblique rifting models. The progressive development of 
fracture zones along the main fault segments favoured the 
formation of magmatic reservoirs in which magmas may 
easily mix and crystallize. This agrees with experimental 
studies on wrench fault tectonics. 

RIASSUNTO 

Sul basso versante sud-orientale del Monte Etna (Sici
lia) è stato identificato un piccolo centro eruttivo (' 'Centro 
di Valverde") formatosi durante i primi stadi dell'evoluzio
ne dell'apparato etneo (150.000-100.000 anni). 

Dati stratigrafici e vulcanologici permettono di distin
guere tre principali cicli eruttivi del "Centro di Valverde". 
Il Ciclo I è caratterizzato dall'emissione di colate laviche a 
composizione hawaitica. I prodotti del Ciclo II mostrano 
composizioni simili a quelli del Ciclo I e sono correlati ad 
attività freatomagmatica, effusiva e stromboliana. I prodot-
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ti del Ciclo III (depositi di caduta e di flusso) mostrano com
posizioni evolute (benmoreiti ad alto contenuto in SiO

2 
e tra

chiti). I caratteri petrochimici dei prodotti eruttati sono il ri
sultato della differenziazione di fusi generati da una sorgen
te eterogenea. 

Il Centro di Valverde è dislocato da un sistema di faglie 
orientate da NNE-SSW a NNW-SSE, attivo a partire dal Plei
stocene medio. Queste strutture, correlate a un'estensione re
gionale orientata WNW-ESE, consistono in una serie di fa
glie normali immergenti verso est e mostranti una compo
nente di movimento destro lungo la direzione NNW. 

La geometria del sistema di faglie, legata a estensione 
obliqua, è in accordo con i modelli classici sul rifting obli
quo. Il progressivo sviluppo di zone di frattura lungo i prin
cipali segmenti di faglia ha favorito la formazione di "reser
voir" in cui il magma ha potuto differenziarsi. Questo è in 
accordo con gli studi sperimentali sulla tettonica trascorrente. 
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INTRODUCTION 

Mt. Etna (Eastern Sicily; Fig. 1) is a Quaternary 
composite volcano characterized by Na-alkaline 
magmatism (CRISTOFOLINI & ROMANO, 1982; CHESTER 
et alii, 1985). It has developed within a rifted area 
located on the external front of the Maghrebian Chain 
(Fig. 1). The volcanic edifice, overlying Middle 
Pleistocene sediments and volcanics (pre-Etnean 
volcanism), is made up of several sequences related to 
different eruptive centers. The sequences have been 
grouped into three main volcano-stratigraphic units, 
known as Ancient Alkali Centers (AAC), Trifoglietto 
Unit and Mongibello Unit (ROMANO, 1982; 
CRIST0FOLINI et alii, 1991), separated by major 
unconformities linked to volcano-tectonic collapses. 

The aim of this study is to investigate the 
relationships between tectonic structures and volcanism 
in a small-sized eruptive center, previously undescribed 
in the literature, located on the south-eastern slope of 
Mt. Etna. This volcanic edifice, here called the 
"Valverde center", belongs to the AAC. This study, 
based on field mapping (scale 1:10.000) and 
stratigraphic analysis, has been supported by 
morphotectonic observations and by petrographical 
and geochemical analyses of the erupted products. The 
Valverde Center, whose products are basalts-hawaiites 
and trachytes (without intermediate compositions), is 
characterized by oblique-extension. Recent studies on 
volcanism occurring in areas characterized by oblique 
rifting processes (i.e. Strait of Sicily (Pantelleria), CELLO 
et a/ii, 1985; Mean Ethiopian Rift, BocCALETTI et alii, 
1992; Lipari Island, Southem Tyrrhenian Sea, Crusc1 
et alii, 1991; Oligo-Miocene magmatism in Yemen, 




























