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ABSTRACT

9Sr ratios for a number of rocks from all the main volcanic centres of the Aegean Arc were
d. It is clear that there is a variation of the- ¥7Sr/Sr ratio along the arc as it increases from east
west (0.706). As the crustal thickness is lower in the central sector of the arc (Santorini) than in
estern and eastern sectors, it is apparent that the Sr isotopic ratio along the arc is not simply a
the different crustal contamination due to the varying crustal thickness in the different volcanic
lixing of various proportions of three components give rise to the characteristic compositions of
nt volcanic centres in the Aegean Arc. The three end-member components are: aya LILE
lithosphere component by a depleted-mantle asthenosphere component and ¢) a crustal

ording to their *’Sr/%Sr ratio the volcanics of the western part of the arc contain higher
jons of crust component than those of the central and western sectors, while the involvement of
hed mantle component is higher in the eastern part of the arc. 1t is shown that the variation of the
‘ratio in the calc-alkaline volcanic rocks of the Aegean arc is not time depended. It is suggested
the isotopic variation is associated to a rather specific tectonic setting in the broad eastern
an area. The extensive and deep faulting in the broad eastern Aegean lithosphere section would have
ated the ascent of more mafic and isotopically depleted mantle-derived magmas.

Sr isotopic ratios. magma genesis, calc-alkaline volcanics, Aegean arc, Greece.

NTRODUCTION - GEOLOGICAL SETTING

: active voleanic arc of the south Aegean Sea is one of the structural elements of the Hellenic arc
formed in response to the northeastward subduction of the Mediterranean seafloor of the African
eath Crete and the Southern Aegean. The main volcanic centres of the arc (Fig. 1), Aegina,
Poros, Milos, Santorini, Kos and Nisyros, have their base on continental crust. The erupted
w a total range in composition Irom basalts to rhyolites.

mineralogy, mineral chemistry and whole-rock geochemistry of lavas from the main volcanic
s of the arc have been studied in detail (MITROPOULOS et al., 1987. MITROPOULOS &
. 1992), According to those studies it is suggested that whereas the magma source for most of the
of the arc was rather refractory hornblende-bearing lithosphere, the magma source for Santorini
pvolved more fertile asthenosphere, uprising beneath the central part of the arc as a consequence of
ater degree of lithosphere extension in this part of the arc.

it to the north of the Aegean volcanic arc mid-late Miocene granitoids, both of S- and 1-type form a
id belt running northeasternwards 200 Km from Serifos, The majority of the Cyclades I-type granitoids
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consists of granediorites and granites (Lavrium, Serifos, Naxds, Mykonos, Tinos, Ikaria) while mon
and quartz digrites are the main rock types at the Eastern endof the arc (Samos, Kos). STO! :
£1997) have studied the petrogenesis of the. Cyclades granitoids mainly on the basis of their ise
geochemistry.

Fig. 1: Sketch structural map of
Aegean area (from BRIQUEU et al., 19
also showing the main volcanic centré
the Aegean volcanic arc. ( 1: A

Methana, Poros 2: Milos 3: Santorini
K os, Nisyros)

A number of isotopic studies
the Aegean arc volcanics have
done by various [
(BRIQUEU et al., 1986; GULE
1989) in order to define the magmal
processes at the various volcan
centres of the arc. On the basis of
new Srisotope data for rocks from
the volcanic centres of the &
presented in this paper, as well as|
new isotope data of the Cyclad
granitoids  (STOURAITI et

N 2
/ AEGean pLATE 4
e

L an « i -,."'
A4 NEan $ 1997)an attempt I.S made‘ 1o define|
K along arc variations of the
I?_._..jom formation processes.

2. RESULTS

Strontium isotopic determinations were performed on a number of volcanic rocks from the mai
volcanic centres of the Aegean arc. namely Aegina. Methana, Poros, Milos, Santorini, Nisyros and Kg
The analysed rock samples (Table 1) are the same used for the study of the geochemistry and mi
chemistry of the arc lavas (MITROPOULOS et al., 1987; MITROPOULOS & TARNEY, 1992).

Strontium in the rock samples was separated by a conventional cation exchange technique. Stro
isotope ratios were determined using a MAT 262 mass spectrometer at Ocean Kesearch Institute |
University of Tokyo. Details on the analytical method used as well as on its precision and accuracy ap
given in NOTSU (1983).

3. DISCUSSION - CONCLUSIONS
New %7Sr/Sr ratios of rocks from all the main volcanic centres of the Aegean Arc are given in Table |
It is clear that there is a variation of the ¥'Sr/Sr ratio along the arc. Thar variation is better shown s}
plot of distance along the arc versus isotopic ratio in Fig. 2, where the new data are plotted along witl
those of BRIQUELU et al. (1986) and GULEN (1989). In the same plot the late Tertiary Cyclades granil
87Sr/0Sr which lie just to the north of the arc are presented (ALTHER. 1988; STOURATI et al., 198
translated to their respective positions within the arc.
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Fatfos.0f rocks from dll the mair volcanic centres of thé Aegean Arc. The sample location, the rock
Attages of the analysed samles are also given,

‘Focation Rock type K/Ar age (Ma)  57SrSSSr Sr(ppm)

SANTORINI
“Megito Vouno Basaltic andesite 0.073 0.70403 183

¥ MegaloVouno Basaltic andesite 0.109 0.70493 188

Megalo Viouno Andesite 0.194 0.70488 195

‘Megalo Vouno Andesite 0.074 0.70491 193

Akrotiri Basaltic andesite 0.210 0.70471 184

Mikros Profitis [lias Andesite 0517 0.70633 231

AEGINA

Marathon Andesite 2.490 0.70567 598

Profitis [lias Andesite 3.569 0.70601 309

Perdika Andesite 2.239 0.70573 414

KOS

Vigla (Kephalos) Dacite 2.542 0.70416 786

Vigla (Kephalos) Dacite 2.990 0.70422 780

METHANA

Kammeno Vouno Andesite 0.222 0.70632 256

Megalo Chorio Andesite 0.378 0.70671 331

MILOS

Plaka Village Dacite 0.980 (.70556 326

Plaka Village Dacite 1.141 0.70573 276

NISYROS

South of Mandraki Village  Andesite 0.133 0.70477 396

South of Mandrak: Village  Andesite 0.70373 928

POROS

Poros Village Andesite 2.588 0.70576 353

Poros Village Andesite 2.603 0.7074 381

ges are from MITROPOULOS et al. (1997)

is clear (Fig. 2) that the ¥7Sr/*Sr ratio of the volcanic rocks increases along the arc from east (0.704)
706). As the crustal thickness is lower in the central sector of the arc (Santorini) than in both the
d eastern sectors, it is apparent that the Sr isotopic ratio along the arc is not simply a function
. ent crustal thicknesses manifest as crustal contamination in the different volcanic centres.

e $7Sr/86Sr ratio of the Cyclades granitoids also varies, but instead increases from west to east (Fig.
e is an increase from 0.710 at Lavrium to ~0,7135 at Ikaria, while Samos and Kos in the far east of
ic show low rartios (0.706 - 0.7075), completely departing from the trend. That variation of the
ratio of the Cyclades granitoids is due to the different proportions of at least 3 source components
e been mobilised to form the bodies (STOURAITI et al., 1977) These end-member components
greywacke type metasediment, (2) a mafic enclave component and (3) a marble component. The
g 575r/A0Sr ratio from Lavrium to Ikaria is the result of the increasing involvement ol
ents. However the low "Sr/MSr ratios of Samos and Kos granitoids must be due to an enhanced
e component, that may result from mantle enrichment processes. It is clear that that this
ponent is dominant in the eastern Aegean with respect to the volcanics too.

he extensional regime in the southern Aegean has resulted in a thinning of the lithosphere as well as

ltaneous upwelling of Hneiowi BIBAIORAKN 1QEORREITOS T MG EWAAYIOEH ATLR: of the fithosphere
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Fig. 2: Plot of relative position of the main volcanic centres along the arc versus strontium isotopic ratio. The new d
® are plotted along with those of BRIQUEU et al. (1986)(+) and GULEN (1989) (0). In the same plot the sn'oml
isotopic ratios of the late Tertiary Cyclades granitoids which lie just 10 the north of the arc are also plotted (ALTHH
1988 (I); STOURATTI e1 al., 1987 (x})), according to their respective positions within the arc.
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leads to the melting of a LILE enriched lithosphere component. That is the first of the three end-memb
components of the magma sources of the Aegean Arc volcanics. The second component is a deplete

mantle asthenosPAAEHBIBMABAKNIQESRPIFTOS s T KA TEWARNIBG AL Rrich might be equivalent to 1



210 the aTS:':"“'Sr rdtio (as well as the Rb and St contents; MITROPOULOS et al., 1987), the
ﬁe western part of the arc.contain-higher proportions of crust component than those of the
{ e!snern sectors. while the ‘involvement of the ennched mantle component is higher in the

T paiy of t’he arc and the Turkish mainland, Minor Asia (ROBERT et al.. 1992; GULEC., 1991).

FRT et al (1992), working on the Upper Miocene patassic volcanics of Bodrum and Samos,
the proportion of asthenophere (depleted-mantle) increases with time, in the eastern Aegean
ary volcanics. However, as shown from the K/Ar ages given in Table 1, the ¥7Sr/5Sr ratios
with age at the eastern sector of the arc where Nisyros ( 0.133 Ma ) and Kos (2.542-2.990 Ma
ine volcanic rocks show similar 'Sr/%Sr ratios (Table 1). 57Sr/0Sr ratios also do not vary with
western sector of the arc where Methana (0.222-0.378 Ma) and Aegina (2.239-3.569 Ma) calc-
volcanic rocks also show similar 37Sr/Sr ratios (Table 1). Additionally, initial ¥7Sr/*Sr ratios of
gest volcanics of the arc (Nea-Kameni; Briqueu et al., 1986) do not show any significant
es from the older Santorini volcanics, although the contribution of the depleted asthenospheric
higher in Santorini than in the eastern and western sectors of the arc. It is consequently clear that
tion of the *'SrA%r ratio in the calc-alkaline volcanic rocks of the Aegean arc do not seem to be
ended.
been shown (STOURAITI et al.. 1997; ALTHERR et al., 1988: SATIR et al., 1986) that the
f the eastern Aegean have a higher proportion of enriched mantle component relative to the
1 Arc magmatic rocks, as a result of the different tectonic regime of the areas. It is suggested here
opic variation is associated to a rather specific tectonic setting in the broad eastern Aegean
uding Kos-Samos-Patmos and Bodrum, in & zone extending broadly in a N-S orientation, that is
modern volcanic arc. It is well known, that the Aegean sea is one of the most rapidly extending
continental crust in the world (ANGELIER et al.. 1982). On the one hand, most calc-alkaline
centers of the south Aegean arc form stratovolcanoes, the location of which is controlled by
faulting (PAPAZACHOS & PANAGIOTOPOULOS. 1992), On the other hand eastern
western Turkey late Miocene-Pliocene age volcanic centers are spatially associated with graben
E-W orientation, as a result of N-S directed extension(ANGELIER et al.. 1981; JACKSON et
082). These grabens extend. with the same orientation, to the west in the Aegean sea and are bounded
by the North Anatolian Fault. Additionally, the chemistry of the eastern Aegean volcanic
which consist of high K-to ultrapotassic volcanics (e.g. Samos, Patmos) resemble other K-rich
es associated with extensional collapse of orogens due 1o convective thinning of the underlying
eric mantle (PE-PIPER 1994; TURNER et al., 1993). The extensive and deep faulting in the broad
m Aegean lithosphere section would have facilitated the ascent ol more mafic and isotopically
gied mantle-derived magmas.
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