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least- can we really assume, that on an island 
degassing CO2 in the order of over 1000 tons/day the 
scarce 14C did not at all exchaoge with the 12C of the 
passing CO2 (ratio of 12/14 in the order of 10 12

- 10 15 

) ? In other words the 14C ages of Nisyros volcano 
are to be taken cum grano salis. 

Fission tracks on volcanic glass: In the early 
days of fission track dating, experts have originally 
used volcanic glass for dating, but with time have 
left this technique due to difficulties in distinction 
between real tracks of fission and elongated gas 
micro-bubbles in the glass. Today most specialists 
do not apply this method any more on volcanic glass 
or even on pumice. In order to believe in these ages 
one would like to see a stratigraphie succession 
measured and yielding successive ages, and not only 
2-3 isolated determinations.

K-Ar: So far no systematic work on K-Ar bas
been performed. Only whole rock measurements 
have been reported. In order to find out if a system is 
datable, minerai separates, glassy matrix as well as 
whole rock analyses would be required, and this on a 
stratigraphie profile and not on isolated samples. No 
such work was reported. 

40 Ar/39 Ar: The only reliable age determination is 
the Kos plateau tuff (KPT) dated on Kos by Smith et 
al. (1996), yielding 161±1 ka. 

The whole age situation not being very clear, a 
PhD thesis of A. Büttner on the subject was started 
in 2000 by Prof. I. Villa in Bern. In her PhD thesis 
Büttner (2004) reports only 8 pumice? samples on 
Nisyros (3 plagioclases, 2 glasses and 3 not specified 
samples) -one would really like to know what 
exactly was analysed there, but the precise locality 
where the rocks have been taken was not reported. 
All these samples show highly discordant spectra 
ranging between 10 ma and negative ages. Büttner 
(2004) concluded, that strangely, the high 
temperature plagioclases are extremely poor in 
potassium and most of the potassium is in the glass 
matrix, which includes considerable amounts of 
parentless 40 Ar. She states, that as a consequence the 
age spectra of the plagioclases and glasses did not 
provide a reliable chronological framework. We 
cannot decide if these facts are due to a poor choice 
of the measured samples, to underestimated blank 
problems of the used furnace, (sample sizes range 
between 7 and 110 mg), or simply due to parenlless 
40A.r as suggested by Bütlner (2004). One thlng 
however seems quite clea.r: the measured spectra 
have the peculiarity (hal the radiogenic 40 Ar 
component is mostly in the order of 0-6%. In 
addition the non radiogenic "atmospheric" Argon 
40/36 ratio is very often in the range of 160-260 and 
not as generally accepted 295.5. These problems 
have not been addressed in the thesis. As no Ar/Ar 
correlation plots are reported for the Nisyros 

27 

samples, but instead only a Ca/K-Cl/K diagram, this 
anomaly most likely remained undetected. 

The over 400 feldspar electron microprobe 
analyses of the Lausanne group from all the different 
outcropping rocks of Nisyros, show that plagioclases 
normally have around 0.4-0.5 weight % of K2O, but 
also that in some not too rare cases, the Or 
component is higher, yielding up to 1.8% K2O and 
not as stated by Büttner (2004) lower than 0.7%. The 
over 100 amphibole analysis show K20 contents up 
to 0.7% and whole rocks show contents up to 4% 
K20. These rocks must contain in the micro
crystalline or glassy matrix components with high 
potassium contents. Here the question arises if 
another sample choice instead of only pumices 
would not have improved the results considerably. 
For a Swiss PhD thesis one would have expected a 
wider choice of samples that to our knowledge had 
been collected on Nisyros and also a greater number 
of analyses. 

In the original proposai of the PhD-thesis of A. 
Büttner there was a suggestion to increase the signal 
to background ratio of these most likely extremely 
young rocks by using a laser ablation system-this 
could also have changed the results. In a future study 
of the age relations of Nisyros volcano these points 
need to be clarified in order to hopefully corne to 
more meaningful solutions. 

A further approach of dating the Nisyros rocks 
was undertaken by Büttner (2004) with the U-Th 
disequilibrium method on 6 paleosols sandwiched 
between volcanic rocks and 3 rocks, 2 lavas and a 
pumice. Here also the obtained ages are highly 
discordant, ranging between 400 and 10 ka and 
orders of magnitude younger than the intercalated 
Ar/Ar ages. The given interpretation of open system 
behaviour of the paleosols and of not suitable U/Th 
ratios of these soils show that we are still far from 
solving the age problems on Nisyros. Here again we 
can state that in a PhD thesis a methodology newly 
developped in a laboratory should first be tested on a 
perfectly calibrated geologic section-this would be a 
geologists approach! Obviously not considered 
important. 

3.2.1. Age range of the volcanic succession 

Based on previous discussion, it is evident that 
the duration of volcanic activity on Nisyros is poorly 
constrained by few and in some cases contrasting 
absolute ages, as already underscored by Limburg & 
Varekamp (1991), Francalanci et al. (1995) and Pe
Piper & Piper (2002). 

Table 3.1 summarises the available age data. 
Since the 31-ka�old Yall pumice fall bas been found 
remobilized on the talus deposits inside the caldera 
walls (Volentik et al., 2002), but neither above the 
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6. Nisyros' volcanic evolution: the growth of a strato-volcano

Loye Vanderkluysen(l), Alain Volentik(l), Claudia Principe<2>, 
Johannes C. Hunziker<1>, Jean Hernandez<1> 

(Il Institut de Minéralogie et Géochimie, BFSH-2, Université, CH-1015 Lausanne, Switzerland. 

<2l Istituto di Geoscienze e Georisorse, Area della Ricerca CNR-Pisa San Cataldo Via G. Moruzzi 1, 1-56124 (Pisa), ltaly

Abstract - Field evidence clearly shows that both today's cone-like morphology is the result of the migration of volcanic 
centres along major tectonic trends and the volcano's morphology was periodically reorganized by collapse and faulting 
episodes. After the formation of a submarine paleo-edifice (which went through an immersion-and-emersion episode), a new 
subaerial cone was built eastwards by multiple effusive and explosive eruptions. These lead to the formation of a summit 
depression in which a Jake settled. After the Melisserl eruption, activity drifted to the North-East, and the South of the island. 
After this stage, a widespread activity occurred throughout the island, giving birth to monogenetic vents scattered along 
Nisyros' main tectonic trends. Effusive activity followed in the North-West and North-East, and the formation of dacitic 
dames triggered the collapse of the northern volcano's flank. The Lower Pumice eruption lead to caldera collapse at the 
island's centre, whereas the Upper Pumice eruption was secluded to the flank collapse depression to the North. The caldera 
was later partly filled by dacitic dames, and it has been the main locus of hydrothermal activity in recent times. 

6.1. Introduction 

The geology of Nisyros has been described by 
previous authors (e.g. Davis, 1967; Keller, 1971; Di 
Paola, 1974; Vougioukalakis, 1984, 1993, 1998; 
Bohla & Keller, 1987; Keller et al., 1990; Limburg 
& Varekamp, 1991; Papanikolaou et al., 1991; St. 
Seymour & Vlassopoulos, 1992; Francalanci et al., 
1995) as resulting from a succession of effusive and 
explosive volcanic eruptions, ranging in 
composition from basaltic andesites to rhyolites and 
emitted from a central vent. In the literature, the 
island's evolution has generally been divided in 4 
major stages. Stage 1 is characterised by submarine 
activity, which likely pre-dates, at least partially, 
the eruption of the Kos Plateau Tuff (Keller, 1971; 
Rehren, 1988; Keller et al., 1990), which took place 
161 ka B.P. (Smith et al., 1996). Stage 2 consists of 
the growth of the main andesitic strato-cone. The 
two eruptions of the Lower and Upper pumices and 
the effusion of large volumes of rhyolites (the Nikià 
lava) characterise stage 3 of Nisyros' activity. 
Finally, stage 4 comprises the caldera collapse, 
resulting from these pumice eruptions, and the 
subsequent emplacement of the dacitic domes of 
Prophitis Bias, filling the western two thirds of the 
present day caldera. 

Based on newly collected data and together with 
the findings of Volentik et al. (2002), the volcanic 
history that we draw differs with the general 
accepted view on various accounts. In the following 
reconstruction, we show that the present, perfectly 
conic shaped morphology of this "classical" strato-

volcano topped by a summit caldera was caused by 
the migration of the eruptive vents along the main 
tectonic trends and by the occurrence of repeated 
collapses and faulting episodes. 

6.2. Volcanic Evolution 

The first volcanic events on Nisyros (Fig. 6.1-A 
and 6.2-A) gave birth to a submarine volcano. It 
consisted of lava pillows, now outcropping on the 
north-western shore of the island (Fig. 2.5 in 
Volentik et al. (a), this volume). There is full 
agreement in the literature that this pillow lava 
sequence lies at the base of the Nisyros volcanic 
stratigraphie succession. This submarine sequence 
is interrupted by an emersion stage testified by the 
erosion of the pillow lavas and their re-deposition 
in debris flow facies. The presence of reworked 
rounded purnices at the top of the submarine 
sequence, attributed by Keller (1971) to the KPT 
eruption that crops out in the nearby island of Kos 
(Allen & Cas, 2001), implies that the pillow lava 
sequence formed prior to 161 ka (the age of the 
KPT eruption; Smith et al., 1996). After this sub
aerial episode, an important tectonic event might 
have brought this edifice back below sea level, 
where submarine lava em1ss10n resumed. 
Alternatively, an inflation-deflation mechanism 
linked to the KPT magma chamber and the 
ernission of this ignimbrite can be hypothesized. As 
a matter of fact, the occurrence of a sub-aerial 
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