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*  The largest subaerial volcano in Europe (Mollo et. al, 2011)

Etna Ph()t() graphy * 1200 km2 wide and 3.3 km high

Paroxysms (October 2013)

Rim of Summit Crater - Emitted by fractures on crater’s

Eastern Aerial View - Gas plume emitted through summit craters
surface

(Ferlito et. al, 2017)
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Vesuvius

S - 'i!:r Vesuvius (Sbrana et al., 2019)

e stands about 7.5 miles southeast of
Naples, Italy.

e coordinated around 40.8224 N, 14.4289
E.

e Intersection of two main fault systems
(NE-SW and NW-SE)

e Inside the southeast portion of the
Campanian plain half graben.

(Borgia et al.,2005)



e Kast: Bounded by

Malta Escarpment
o Affected by E-W
extensional
tectonic activity
North: subduction-
related Aeolian Arc
West: compressive
regime of continental
collision between
Eurasian and African
plates (Kahl et al.,
2015)
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Stratovolcano

Formations & Discussion

o



Built up by layers of ash,
pumice, scoria, and
hardened lava
Steep profile (30°-35°)

o conical or cylindrical Tephra & Materia |

shape - ok Py e

Periodic explosive
eruptions (Doronzo et. al,
2012)
Typical lava flows

o Andesitic to rhyolitic

055 - Seclion of a Stratovolcano

. Pug Dome Filling Crater

Interbeded Lava Flows
& Pyroclastic Matena

(Nelson, 2017)



Vesuvius (Sbrana et al., 2020)

Formed by an older stratovolcano, Mt Somma, that is cut by a polyphasic

caldera, and by the stratovolcano Vesuvius which grew inside the caldera.

The stratovolcano of Mt Somma grew up mainly through the piling up of
lava flows and spatter and loose scoria deposits
Has deposits from a large number of eruptions of different intensity that
had occurred in the last 22,000 years.
o  Well known in terms of stratigraphy, dispersal and main physical
parameters.
Vesuvius cone possibly began to form after 79 AD inside the Somma
caldera.
o  Coincidence with minor explosive activity
o  Growth occurred discontinuously during periods of open conduit
activity
After an eruption is 1631 the last period of activity formed its present
geomorphology

Eruption types (Vogel et al.,
2015)

Plinian,
Sub-Plinian,
Strombolian to

Vulcanian,
effusive Volcanic
events




Hyp.2: Crystal-poor deep magma
interconnected within carbonates

Hyp.1: Low-T, crystal-rich deep magma

Brine

p~50hm.m, 450C
2%MNaCl, 98%volc.dep.

Residual magma batches
(brine heat source)

Carbonates

Magma reservoir

p = 100ohm.m
Vs = 0.6-1km/s
Vp < 3km/s

Basement

(Pommier et al., 2010)

Two possible scenarios
concerning the presence of a
deep magma chamber below
Mt. Vesuvius. Hyp 1, considers
a low-temp and crystal-rich
magma. Hyp 2, explains the
deep geophysical anomaly by
the presence of a hot magma
interconnected within the
surrounding carbonates.



The convection and Mixing of volatile-rich and volatile-poor melts
within a single plumbing system is thought to play a critical role in
sustaining long-lasting volcanic activity in Mt. Etna (Kahl et al., 2015)
o Hot water flux transports molten basalt that accumulates in the
shallow plumbing system to be erupted discontinuously (Ferlito,
2018)

Basaltic volcanism developed on the structural domain of the Gela-
Catania Foredeep

Characterized by persistent and long standing Strombolian Activity
Vigorous short-lived periods of high explosivity (paroxysmal)
eruptions

o High eruption columns and widespread ash fall
Irregular intervals of years to decades

o Hazardous eruptions from flanks
Currently in a high active state started 63 years ago (Branca et. al,
2006)

Open-conduit
system with four
active craters

Eruption Types

1. Non-Eruptive
2. Effusive

3. Explosive
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Past Eruptions / Geologic History

Etna - (Branca et. al, 2007)

* Beginning of Eruptive Volcanism
o Middle Pleistocene

* 500 ka:
o  Submarine eruptions - thoeleiitic pillow
lavas
o  Gela-Catania Foredeep basin seafloor
* 300 ka:

o Fissure-type eruptions

o Lava plateau formed on alluvial plain
* 220 ka:

o Localized eruptive activity along Ionian

Coast
o Fissure-type eruptions
* 120-126 ka:

o Central volcanism

Somma-Vesuvius (Sbrana et al., 2020)

e 22,000 The trachytic Pomici di Base
Plinian eruption marks the shift to a
more explosive activity fed by
generally evolved magmas.

e 79 AD, which caused the destruction
of Roman cities: Pompeii,
Herceulaneum, Oplontis, Stabiae and
several other smaller settlements.
(first eruption of vesuvius)

1631 the last explosive even occurred
Last eruption occurred in 1944
o The rise of volatile-rich mafic
magma triggered a mix effusive-
explosive eruption
e Vesuvius is quiescent since March

1944

In short
39ka-22ka:
building of
Somma
22ka-79AD:
Caldera
formation
472AD-1631:
Post-caldera
activity
1631-1944:
Vesuvius cone



Etna (Ferlito, 2018)
e Volcano composed of Na-rich
hawaiites (olivine basalt)
e Erupted trachybasalt

o (plagioclase, pyroxene,
alkali feldspar)

Extreme dispersion of basaltic
components
o Various generations of
olivine
o Plagioclases

Vesuvius:

ClinoPyroxene and olivine are ubiquitous
phases in Somma-Vesuvius. (Redi et al.,
2016)

Composition of vesuvius is related to the
effect of carbonate assimilation in the
Mesozoic basement of the volcano.
(Dallai et al., 2011)

o A massive exchange of heat
and mass produces large
amounts of CO2

o this has the potential to
change the composition and
solubility of volatile
components that are
dissolved in the melt.

o This prompts an increase of
magma explosivity.



*  How do our collected samples from Mount Vesuvius and Mount Etna compare to literature compositions?

* How do Mount Vesuvius and Mount Etna compare to each other?

Payton-Jean Zoe
e Vesuvius e Etna
o XRF powder pellets o XRF powder pellets
m Powderizing, m Powderizing, pellet making
pellet making o Thin sections
e FEtna m Impregnation, cutting,
o Thin sections grinding
m Grinding

* Helped each other on these processes
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Vesuvius 1 Vesuvius 2

Light tan/
white in
color with

dark crystals
imbedded.
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Etna-98-Rock Etna-98-Ash

FOV: 0.6 mm
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% Basaltic volcanic rock

with vesicular texture *  Coarse ash with black, red, and

yellow fragments, some crystalline
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Etna-98-Rock (Broken &
Powderized)

Vesuvius 2 -
powderized rock

Vesuvius 1 - Etna-98-Ash (Powderized)
powderized rock




Impregnation Cutting billets Attaching billets to glass slide Grinding thin

section t%
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Vesuvius (98-5-16-1) Vesuvius (98-5-16-2)

Plagioclase Augite

Qibwitee Olivine
Augite

Opaque
Hematite
Opaque Plagioclase

FOV: 2mm FOV: 4mm






XRF Results




High in SiO2 and
Al203
Low in MnO and

P205

Mass%

SiO2

TiO2

Al203

Fe203

98-5-16-1

46.4

0.992

17.9

8.99

0.153

3.1

9.56

2.95

8.58

0.74

99.375

98-5-16-1 (2)
47.9
0.946
18.4
8.24
0.141
3.42
10.05
2.75
7.9
0.756

100.503

98-5-16-2

46.9

1.02

17.4

8.68

0.15

4.38

10.1

2.8




98-1 (2)
47.7%

10.6%

TAS Diagram of Volcanic Rocks
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High in SiO2

& Al20s3

Low in MnO

Ash and rock
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TAS Diagram of Volcanic Rocks

Phonolite

Mass % 98-Etna-Ash |98-Etna-Rock

Na,O+K,0 4.48 6.04
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Table 3 Whole-rock XRF data for Etna ash samples (oxide weight %)
Sample # Si0, Tio; A0, FeD; MnD MgO
INGV_1 4882 b 17.72 10.30 0171 466

INGV_2 16.96 1159 117 516
INGV_3 17.20 1151 1169 567
INGV_4 72 16.84 1144 17 b
INGV_5 6.76 16.63 1179 . b
INGV_6 6.69 16.72 1187
INGV_7 1693 1186
INGV_8 69 76 10.86
CdF_1 910
Cdr_2 9 919
CdF_3 41
(dF_4 1056
CdF_s 3 961
CdF 6 .\'." 77 89" I .' i 5 “ A . I . . 0

3 5 45 50
G ERTEe 0 AT - SiO, (Wt. %)

CL‘IF_S 0 934 L g 4 . 1036 ) Fig. 3 Total alkali silica plot from XRF data, showing the magmatic composition of sample

Basaltic

. trachy-
Tephrite/ Y

. i 2001 ash
Basanite 3 2 INGV samples

2002 ash

Historical samples
ETNA4/11/02 sample from
Horwell et al. 2007

Na,O+Ko0 (Wt %)

Andesite

ETNA4/11/02 11.56

(Horwell et. al, 2015)
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Discussion




Etna - Our Results vs. Literature

Similar Results to Horwell et. al (2015) & Mollo et. al (2011)

e Basalt, Trachybasalt
o Etna-98-Rock plotted closer to the line of tephrite basanite &
trachybasalt than Horwell et. al (2015) & Mollo et. al (2011)
m Horwell et. al (2015) —Trachybasalt ash
m Mollo et. al (2011) — Trachybasalt dike, deposits from basalt
to trachydacite

e Near exact mass % for all components
o High SiO2 (46-48% range)
m Horwell et. al (2015): SiO2 most variable (45-49%)



Vesuvius - Our Results vs. Literature

Slightly off from Pichavant et al., 2014
e Our 1998 samples plotted closer to that of the Foidite line.
o Our two most recent XRF analysis are still in the Phono-tephrite
range, which is were the majority of the Pichavant sample sit.
o The Pichavant Samples ranged from Trachybasalt to Phonotlite
e Silica mass in ours were 46.7 - 47.7%
o Cioni: 46-49%
o Pichavant: 46-57%



Conclusions

Vesuvius vs. Etna

* Phonotephrite (Vesuvius), Trachybasalt

(Vesuvius & Etna)
o  Vesuvius has higher K20 and higher Na20 than

Etna, but they have similar SiO2 content . ..
Y 2. Vesuvius 98-1, 98-2 Had similar but not

exact composition to the literature
published. If T was to place a phase in

L. Etna—98—Rock & E.Zt.na—98—.Ash had simil.ar which our rock sames were from based on
chemical composition to literature published the Pichavant TAS diagram I would say
on st1.1d1e§ indicating magma ﬂpw/ ash they are from the last phase so the 1631-
creation likely occurred at similar periods of (G0 TR e

basaltic volcanic activity S
e However, there is high variability Ul e vy v



Thank you Dr. Saini-Eidukat and the students who went on the NDSU Italy field
course for collecting these samples in May 1998.
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