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Aerial view of the canyon of Kasakh river filled by lava flows and ignimbrites related to Aragats volcanic
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Background picture: Aerial image of Azhdahak volcano, 3597.3 m a.s.l., Gegham volcanic ridge (photo by
E. Grigoryan)
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DEAR COLLEAGUES,

The Organizing Committee and the Institute of Geological Sciences (IGS) of the
Armenian National Academy of Sciences announce the international conference on
“Continental collision zone volcanism and associated hazards” to be held in Yerevan
on September 03-08, 2023. The conference aims to bring together members of the
scientific community active in various aspects of volcanology, volcanic hazards,
petrology, geochemistry, volcano-seismology, environmental impacts of volcanism,
geothermal energy and other related disciplines.

Leading scientists as well as young scholars will present talks and posters and will

i
be offered plenty of opportunities to exchange their experiences, as well as to
discuss recent innovations and further challenges in volcanology.

The conference to be held on September 03-08 2023 will include two éll-day-._‘- .

conference field trips (September 07-08) and for interested part|C|pants there is
possibility of extended post-conference field trlps three davs long (September 09-
11) to visit notable volcanoes and key historical sites across kmenla

An abstract volume will be constructed in advance. Abstract deadline July 15, 2023.
BACKGROUND ON VOLCANISM IN ARMENIA

Evidence of the Quaternary and Holocene volcanism in Armenia include plateau-
basalt lavas, several large stratovo_‘lcanoes (e.g. Aragats) and associated ignimbrites.
In this unique volcanic region, there are more than 500 Quaternary-Holocene
monogenetic volcanoes located in several volcanic fields/highlands and forming
one of the densest volcano clusters on the Earth. Compositionally, Armenian
Quaternary magmas ra'nge'f,l_gom picrites and basanites to rhyolites and reveal
unique geochemical fingerprints of collision zone volcanism that differ from those
atisland arcs, continental intraplate/ oceanic islands settings and mid-ocean ridges.
Volcanism that has been active in the Holocene and over the historical period, as
well as seismic swarms of volcano-tectonic origin provide evidence for potential
volcanic hazards in the entire region of the Anatolian-Armenian-Iranian orogenic
plateau.
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CONFIRMED KEYNOTE LECTURES:

Prof. Julian Pearce, Geochemistry of Collision Zone Magmatism

Prof. Donald Dingwell, Experimental access to volcanic eruptions

Prof. Charles Connor, Distributed volcanism and distributed volcanic hazards:
worldwide examples

Prof. Karoly Nemeth, Volcanic architecture of one of Earth’s largest long-lived
mature intracontinental monogenetic volcanic province: western Arabian Peninsula
Prof. Zhengfu Guo, Cenozoic continental collision zone volcanism in Tibet

Prof. Dork Sahagian, Drivers of EproSive Volcanic Eruptions

Dr.Sci. Khachatur Meliksetian, &ollision related volcanism of Armenia: geodynamic

setting and geochemistry ' e JHQ?:""';\

* Abstract submission procedure, Abstract template is attached to e-mml or can be
downloaded from https://volcanology2023. geology am .
Please, send your abstracts to e-mail: volcanology2023@geology am
Before July 15, 2023.

Conference web site: https://volcanology2023.geology.am

LocAL ORGANIZING COMMITTEE

Khachatur Meliksetian (Head of the Local Organizing Committee)
Edmond Grigoryan
Hripsime Gevorgyan

s

Lilit Sargsyan

Elya Sahakyan
Gevorg Navasardyan
Narek Sahakyan
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SCIENTIFIC PROGRAM COMMITTEE

Khachatur Meliksetian (IGS, Armenia)

Ruben Jrbashyan, (IGS, Armenia)

Mark Allen (University of Durham, UK)

Julian Pearce (Cardiff University, UK)

Charles Connor (University of South Florida, USA)
Donald Dingwell (LMU Munich, Germany)
Antonio Costa (INGV, Italy) 3

Olivier Bachmann (ETH Ziirich, Switzerland) .. ——

Andrew Bell (University of Edinburgh, Scotland, UK) >
Christoph Breitkreuz (TU Bergakademie Freiberg, Germany) :

Ulrich Kiippers (LMU Munich, Germany) - o
Guido Giordano (University of Roma, Italy) e e R
Ralf Halama (Keele University, UK) e AR

Jean-Phillipe Metaxian (University of Paris, CNRS, France)

lain Neill (University of Glasgow, Scotland, UK)

Igor Nikogosian (Free University of Amsterdam, the Netherlands)
Anna Volynets (Institute of volcanology and seismology, Russia)
Ivan Savov (University of Leeds, UK)

Pavel Plechov (Fersman Mineralogical Museum, Russia)
Hripsime Gevorgyan (TU Bergakademie Freiberg, Germany)
Dork Sahagian (Lehigh University, USA)

Ara Avagyan (IGS, Armenia) ';i_

Ghazar Galoyan (IGS, Armenia)

Lilit Sahakyan (IGS, Armenia)
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CONFERENCE TOPICS

Geochemical fingerprinting of volcanism
Convergent margin volcanism
Volcanism and geodynamics
Numerical modeling of various volcanic phenomena
Statistics in volcanology
Volcano-tectonic interactions

Volcar!o-seismology, geophysics
Volcanic hazard assessment...
Ignimbrites and Plinian eruptions
Experimental studies of volcanic systems
Volcanism and geothermal energy resources

S,

Official Language of the Cdnfeience is.EnQ_IEh

CONFERENCE SCHEDULE

e September 03, 2023-Arrival to Yerevan and Icebreaker reception meeting

e September 04, 2023-Openihg and General Session, keynote lectures

o September 05 and 07, 2023 - Conference section sessions by topics

o September 06 and 08, 2023 - Mid-conference field trips

2
e September 09, 10,11, 2023 - Post-conference field trips

e September 12, 2023 - Departure

IMPORTANT DATES

e July 15, 2023 - Deadline for abstract submission

o July 31, 2023-Notification of abstract acceptance and registration open
e July 31, 2023- Opening of early-bird registration (online payment form will be

announced)
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REGISTRATION FEES

Regular fee- USD 400

Student fee- USD 150
Accompanying person fee-USD 250

Post-conference field trips- USD 350
Field trips for students- USD 150

The conference fee includes:

e Attendance at the scientific sessions
e Coffee breaks and lunches during the meeting and.the mid-conference field trip

(September 03-08) }
e Transportation and lunch during conference field. trtps-(Sg.gﬁnlller 06 and 08)
e Conference banquet (September 07) i

e Conference materials and an obsidian souvenir
e Welcome “Icebreaker” event

e Special sightseeing travel program will be offered to the reglstered accomganymg
persons bR

The registration fees do not include the costs of international travel and-accommodation in
Yerevan.

VISA INFORMATION

e (Citizens of all European Union countries, Switzerland, the USA, China, Iran, and the states of
formerly USSR republics do not need visas to enter Armenia.

e Citizens of many countries can easily get visa on arrival at the Yerevan Zvartnots
international airport (visa fee is ~ USD 6).

e (Citizens of some countries are required to apply for visa beforehand

For more information about the wsa policy of Armenia, please check the regularly
updated websites: ‘Er'-. &

http://mfa.am/en/visa/ 1

https://en.wikipedia.org/wiki/Visa pollcy of Armenia

For further inquiries, feel free to contact the Organizing Committee at:
E-mail: volcanology2023@geology.am
Phone: +374 10524426

Detailed information about mid-conference and post-conference field trips Is available below

We look forward to seeing you in Yerevan!
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1. MID-CONFERENCE EXCURSIONS PROGRAM
(COST INCLUDED IN REGISTRATION FEE)
MID-CONFERENCE EXCURSION DAY 1, SEPTEMBER 06

. P R,
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3. Azat River Canyon and lé"'columnarjoint__!avia_ﬂow_s .
Geghard Monaster: thick volcanoclastic suite
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Figure 1.3. Garni Hellenistic temple, 1st century AD.
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Figure 1.5. General view of Vokhchaberd Late Miocene-Early Pliocene volcanoclastic suite cut by canyon
of Azat river and Geghard Monastery.
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Figure 1.6. Geghard Monastery, 4-13 century AD..

MID-CONFERENCE EXCURSION DAY 2, SEPTEMBER 08

Aragats volcano and the Armenian ignimbrites (650 Ka)
Amberd historical fortress

Irind volcano and unique Plinian eruption section

Arteni rhyolite volcano (1.5 Ma)

Barozh mid-late Paleolithic open air site and obsidian workshop
Return to Yerevan

UL xS o

Figure 1.7. Route of second day mid-conference trip
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Aragats volcano and Armenian Ignimbrites

A short stop at the foothills of Quaternary Aragats volcano. Aragats (4090m, Figs. 1.8, 1.9) is one the largest
volcanoes in the entire region. It produced central vent (inc. Plinian VEI > 5) and monogenetic type flank
eruptions along with periphery plateaus with a total area greater than 5000 km?, known as Aragats volcanic
province (AVP). The AVP includes the composite cone of Aragats volcano, the peak of which is built on a
summit plateau consisting of a ~¥45 km diameter shield structure with dozens of flank vents, scattered
monogenetic cinder cones on the adjacent volcanic plateaus, and the neighboring stratovolcano of Arailer.
The vast fields of lava flows, ranging in composition from basalts to dacites and ignimbrites formed from
Plinian eruptions in Armenia are related to Aragats volcano (Figure 10). New K-Ar and “°Ar/*Ar age
determinations of groundmass and separated plagioclase samples indicate that volcanism at AVP began ~2.5
Ma, while the most recent volcanic activity is 0.49 Ma for a Plinian eruption of trachydacites from 1) the Irind
flank vent, 2) basaltic trachyandesite lava flows from Tirinkatar (0.48-0.61Ma), Kakavasar, (0.52-0.54 Ma) and
Ashtarak (0.58 Ma) monogenetic flank cepters (Fig. 1.10), and 3) trachyandesites of Jrbazhan volcano on the

summit plateau of Aragats (0.52 Ma). The Aragats stratovolcano itself is estimated to have been active
between about 1 Ma to ~0.5Ma. '

Figure 1.8. Aragats stratovolcano, 4090 m. a.s.l. last central vent and flank activity ~500 Ka.

11
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Figure 1.9. The highest northern
summit of Aragats stratovolcano
(4090 m. a.s.l.)

Flgure 1.10. Igmmbrltes qf B' urak ',aifi_type with columnar joints covered by Tirinkatar
trachybasaltic andes:fe lava ro' '.-_N?.‘;'te the columnar joints structure in ignimbrites..

Amberd historical fortress

- Amberd, a medieval fortress in Armenia (Fig. 1.11), is located on the southern slopes of Mount Aragats, on a
triangular cape where the rivers Arkashen and Amberd join. Amberd means “a fortress in the clouds," a fitting
name considering its elevation at 2 300 m above sea level. The mansion and some sections of the walls were
constructed in the 7th century by the noble house of Kamsarakan. The site incorporates a rich variety of
buildings including a church, a chapel, baths, walls and several gates.

12



“Continental collision zone volcanism and associated hazards” Conference, Yerevan, Armenia, 3-8 September 2023

Figure 1.11. Amberd historical fortress and Arargt stratov’oi'cbno_'_l:h'fhe bgckgrol-&'hd

e
o

Irind volcano Plinian eruption section

The Irind vent is located on the slopes of Aragats stratovolcano. Following the pyroclastic Plinian VEI=4
eruption that produced a ~13 m thick pumice fall deposit (Figs. 1.12 and 1.13) with overlaying ignimbrite, a
voluminous (2.9-3.6 km?3) effusive eruption of Irind created up to 120 m thick trachydacite lava flows that
extended 18 km from the vent, demonstrating the relatively low viscosity of Irind magma, unusual for such
felsic lavas. The Irind eruption products are ,éhara'cterized by a plagioclase-two pyroxene mineral association
that is atypical for Aragats. Our results sUpp:t_)'rt the view that often small eruptive vents (Irind) on the slopes
of large coeval stratovolcanoes (Aragats) are not necessarily tapping the voluminous magma mushes
underneath and are capable to deliver independent Plinian eruptions. The compositional differences
between the volcanic products of the Irind cone compared to the main volcanic edifice of Aragats suggests
that these are triggered by intrusions of hot, volatile-rich and alkaline felsic magmas that did not mix well
with the otherwise dominant and oldézir:ag{matic system beneath Aragats.

I
o=
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i Flgure 1 12 Overview (a) and close-up (b) sketch maps of the Irind vo/cano and its products. Legend:
e 1. Explosive Sub Plinian phase, 2. Effuswe phase, 3. The contour of Irind volcano, 4. Trachydacite dome
" (plug) of Irind volcano 5. Lavas from a system of cracks. White arrows show directions of lava flows (c)
Photograph of the vent/plug of Land volcano w:th Ararat stratovolcano in the background (in white). (d)
Black-reddtsh column collapse wtrophyre outcropping on the western flank of Irind volcano.

Vitrophyre

! Irind pumice-rich uff
A

Yellow pumice
{particke size from
onc W 25 cm)

White pumice
ipartiche size from
0.5 10 7 cm)

Figure 1.13. Plinian pumice fall and ignimbrite cover (left); Plinian fall deposit section (r.)'ght)

Arteni rhyolite (obsidian) volcano

Arteni volcanic complex (Figures 1.14, 1.15) is located within Aragats volcanic province; the age of Arteni
rhyolites considered to be early Pleistocene, K-Ar ages yielded: for Medz Arteni 1.45-1.5 Ma (Chernishev et
al., 2002), fission tracks (1.27 Ma; Oddone et al., 1999) and 1,26 Ma for Pokr Arteni (Lebedev et al., 2011).
Thus, rhyolitic eruptions and the formation of domes of Arteni volcano correspond to the Early Pleistocene.

14



“Continental collision zone volcanism and associated hazards” Conference, Yerevan, Armenia, 3-8 September 2023

Eruption products of Arteni volcano are covered by more recent middle Pleistocene andesitic lava flows of
the neighboring Kabakhler cinder cone and ignimbrites of Aragats stratovolcano.

Arteni is the most compound rhyolitic volcanic complex in Armenia and consists of two independent rhyolitic
volcanoes: Mets (Big) and Pokr (Little) Arteni (2047 and 1754 m asl, respectively). Volcanic activity began
with an eruption of perlite-pumice pyroclastics, followed by eruptions of detrital perlite and zonal obsidian
that flowed westward and southward. Shorter flows also went northward (Fig. 1.15). Arteni obsidian is of
high quality. "Smoky quartz" with varieties such as translucent, reddish-brown and black are observed- see
(Karapetyan (1972) for details.

Met_s Arteni

Pokr Arteni

Figure 1.14. Arteni volcanic complex in Armenia, Aragats volcanic province.

Figure 1.15. Products of explosive eruptions of rhyolite pumice and perlite pyroclastics (left). Obsidian
cliff in small modern quarry across a lava flow erupted from Pokr Arteni volcano (right).

15
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Barozh Middle Paleolithic open air site and obsidian workshop

The newly discovered site of Barozh 12 open air Middle Paleolithic site was studied recently by the
international archaeological team, summarized in Glauberman et al., (2013). It is located in western Armenia,
near Arteni volcano (Fig. 1.16). The site yielded significant data on Late Middle Paleolithic technology, land
use, and lithic economy in a region that has heretofore been little explored. The lithic assemblage (Fig. 1.17)
appears similar to those from other later Middle Palaeolithic sites in the region and could date to the time
range when archaic and anatomically modern species populations overlapped temporally and/or
geographically. Barozh 12 is a large, high-density Middle Paleolithic site. The surface of a Imx1m unit, and a
0.50m x 0.50m x 0.95m deep test trench yielded 1174 artifacts. Based on preliminary analysis of samples
from the surface (n = 102) and excavated artifact assemblages (n = 340), both display fy-po-technological
characteristics of the Middle Palaeolithic in the region. Both discoidal and triangular Levallois core reduction
is observed on discarded cores and flakqs as are numerous retouched pieces, predomlnanfly classified as
points, blades, and a variety of unifacial'scrapers. Surface and exca artifacts are of all size classes and
technological categories, including tool re-sharpening flakes and cor: ing elements. Artifacts
frequencies and cortex analysis also suggest that all stages of core reduction and tool use, maintenance a
discard occurred on site. Preliminary results of portable X-Ray fluorescence (pXRF) on a small sample of
obsidian artifacts (mainly retouched pieces) indicate that most were manufactured from local (1-2km) Pokr__ -
and Mets Arteni material, while a smaller number of artifacts were manufactured on rﬂate«r@l that originates = N , g,-\ \
from 80km —>100km away. Varying frequencies of local and |mpor¢ed' Féw,materlals observed in small AL
samples frqm ‘stratified archaeological levels suggest dynar’mt raw‘matenal trafnsport'pattems over t|me ‘\f@_ \

o« - A.!_,. : 1 g
- L .

o

Flgure 1. 16 View of Barozh open-air

Paleolithic site and test

2 trench. Arteni volcano is in the
background.

The extent of a ‘raw material exploitation territory” is suggested by obsidian sourcing though only to the east
of the site. Further pXRF study of obsidian raw materials in conjunction with further analysis of artlfact
manufacture and discard patterns, will elucidate regional-scale technological and land use behavior. These
first results of survey, lithic assemblage analysis, and test excavation indicate that Barozh 12 was frequently
reoccupied over time for a variety of uses, and may be considered a ‘central place’ in the regional settlement
and mobility system.

16
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Figure 1.17. Artifacts from t_hé' test trench at Bar_qun et al., 2013).
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2 POST CONFERENCE EXCURSIONS, SEPfEKnéER 09 11

(cost350 USD) .=

~ Excursions program

iy

POST'-CONFER_ENCE EXCURSION DAY 1, SEPTEMBER 09

(L A, plateau i -"'-cﬂ' b
2. Shamiram and Karmratar volcar‘foefk._‘.
3. Yerevan ignimbrites and Artik "iQVa-Iij(e" |gn|mbr|tes
4. Harichavank monastery
5. Return to Yerevan o
3 / ‘.P o *
§
4

Figure 2.1. Post-conference trip route, day 1
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Shamiram volcanic plateau

The Shamiram plateau occupies the southern periphery of the Aragats volcano, where the topography
changes from gentle slopes to the flat relief of the Ararat basin.

The Shamiram Plateau is of volcanic origin and is formed by thick sequences of lava flows and
ignimbrites. 16 cinder cones with lateral vents and two maar-like structures reflect a long history of
monogenic volcanism that eventually created the plateau itself between ~1.54-0.64 Ma. Of particular interest
regarding the geology, volcanology, and stratigraphy of the Shamiram Plateau is the location of the Armenian
Nuclear power plant (ANPP) site, directly next to the southern edge of the Shamiram Plateau, and near the
volcanoes of the Dashtakar group, where lavas are covered by lacustrine deposits of the Ararat Depression.

The cinder cones on the Shamiram plateau have been grouped into 5 separate clusters, namely:
Shamiram, Karmratar, Blrashark, Dashtakar, Atomakhumb. The northern slopes of Shamiram, Karmratar,
Atomakhumb, and Blashark cones (850-750 Ka), oriented towards Aragats stratovolcano, are covered by
ignimbrites, (655 Ka, “°Ar/2°Ar). While Dashtakar cones are younger and belong to post-ignimbrite stage of
volcanism of the Aragats volcanic province (647 Ka, “°Ar/>°Ar). Data from wells drilled at the ANPP site show

that Miocene sedimentary formations aré located at the base of the plateau, at a depth of ~360-393 m from -

the surface. According to the results of #°Ar/**Ar dating, the farflow from borehole 3NA is dated at
1.54+0.024 Ka, that probably belongs to yearly stages of activity of Aragats. l”ungest lava flow found
the Shamiram plateau is the 22 km long Tirinkatar lava flow, 0. 614+0 019 Ma, orlglnated from a 5|devent
the slopes of Aragats. o s

lgnimbrites are also found inside the craters of Shamiram, Karmratar-and two other Atomahumb cmder !

cones. Figure 2.2 shows the presence of ignimbrites in the craten of the: Kamratar-volc‘ano cinder cone,
reaching a height of 140 m above the base, which |nd|cates the hlgh kinetic energy of- the’ eroclastlc flow
andit’s ablllty to overrlde topographlc barriers, since |mmedlate.ly after the coneugnlmbrlte cover continues.

.

armaratar v

i,

Ignimbrites

Figure 2.2. Karmaratar volcano with crater filled by ignimbrites

Harichavank monastery

The peculiarity of Haritchavank Monastery is that large stones (Artik-type strongly welded
ignimbrite, 0.71 Ma) of different shades were used for its construction (Fig. 2.3). Multicolored
elements create a unique pattern on the walls of the building. Harichavank is one of the most famous
monastic centers in Armenia and it was especially renowned for its school and scriptorium. The oldest

18
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part of this Armenian monastery is the Church of St. Gregory the Illuminator; it is a domed structure
that is usually placed in the category of so-called “Mastara-style” churches. The founding date of the
monastery is unknown, but probably it was built no later than the 7th century, when the St. Gregory
church was erected.

Flgure 2.3. Harichavank monastery build of strongly welded Artlk -type- |gn|mbr|tes (O it ma) and a
cliff- by same ignimbrite.

-
T

Post-conference excursion day 2, September 10

Nor Geghi Mid-Paleolithic site (400-200 Ka).
Gutansar volcano

Sevan peninsula, Sevanavank monastery
Stay in Martuni ]
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g ot i vl S NS BT
e vy Vil fop. ’4',’[,.‘_.)4.1, g [ S e

£ & 1}" . Ui AT L R
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Figure 2.4. Post-conference trip route, day 2

Nor Geghi-1 Lower to Middle Paleolithic site
19
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The Nor-Geghi-1 site is located in the canyon of the Hrasdan river, and marks the Lower to Middle
Paleolithic transition (~400,000 to 200,000 years BC). The site contains dated sections of lava flows, volcanic
ash and paleosols with tools (Fig. 2.5). It was studied by an international archaeological team, whose research
is summarized in Adler et al., (2014).

The Lower to Middle Paleolithic transition (~400,000 to 200,000 years ago) is marked by technical,
behavioral, and anatomical changes among hominin populations throughout Africa and Eurasia. The
replacement of bifacial stone tools, such as handaxes, by tools made on flakes detached from Levallois cores
documents the most important conceptual shift in stone tool production strategies since the advent of
bifacial technology more than one million years earlier and has been argued to result from the expansion of
archaic Homo sapiens out of Africa. Data from Nor Geghi 1, Armenia, record the earliest synchronous use of
bifacial and Levallois technology outside Africa and are consistent with the hypothesis that this transition
occurred independently within geographically dispersed, technologically precocious hominin populations
with a shared technological ancestry. The archaeology of Nor Geghi-1 is contained withir{-"alluvial sediments
sandwiched between an upper (Basalt 1) and a lower (Basalt 7)lava flow (Fig. 2.6). The “°Ar/3?Ar technique

was used to date Basalt 7 (441 £ 6 ka) and Basalt 1 (197 + 7ka) thereby bracketing the stratified alluvial -

sediments between late OIS 12 and the end of OIS 7 (Fig. 2.7). The five stratigraphic units recorded between
the basalts (from bottom to top, Units'5 to 1) form a normally bedded s fine-grained sedimentary

beds, with- minor sands and gravels toward the base.. —

Grid square N ‘t\"

172 173 174

Basalt 1
197+7 ka

308+3 ka

Basalt 7
N Unexcavated 4416 ka
e Lithic artifacts «~.= Unconformity
® 0Ar9Ar sample - Refit

" Figure 2.5. Representative stratigraphi_c section at Nor Geghi-1 site (after Adler et al., 2013)

20



“Continental collision zone volcanism and associated hazards” Conference, Yerevan, Armenia, 3-8 September 2023

%,

Tephra e

y

7 (B7) :

Basalt

Figure 2.6. The northern area of excavation illustrating the locations of Basaits 1.and 7, the-“?Ar/*Ar-dated
tephra sample from Unit 1, and Units 5-1 (after Adler et al., 2013). ~ - ._"""f'

Gutansar volcano

The Gutansar volcanic complex, located near the Hrazdan Gorge, represents a bi-modal volcanic
system: rhyolitic dome cut by basaltic-andesite cinder cone. It is one of the most archaeologically important
obsidian sources in the South Caucasus. Gutansar volcano is shown in Figure 2.7. The activity of Gutansar
began with eruptions of rhyolitic pyroclastic'material followed by rhyolitic flows and obsidians, (Fig. 2.8) and
ended with quite lengthy flows of rhyolitic and dacitic lava, the final portions of which plugged the volcano
channels and formed typical dome-shaped structures. In the late Middle Pleistocene (~200 Ka), the volcano
was cut by other volcanoes of andesite and basaltic andesite composition (Fig. 2.9), which erupted extended
lava flows. A large crater (600 m in diqgleter, 5-8 m deep) formed on the Gutansar summit during the Late
Pleistocene. The Large rhyolite-obsidian Extrusion (Djraber extrusion) occupies an area between the villages
of Fantan, Gyumush (Karenis), Djraber, and Charentsavan city.

21
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Figure 2.7. Gutansar volcano, Gegham volcanic upland. : Boss

Figure 2.8. Scoria open pit on the slopes of Gutansar volcano (photo by Tigran Amaryan)

22
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Figure 2.9. Jraber extrusive body related to the Gutansar volcanic complex. Obsidian outcrop near the Yerevan-
Sevan highway.

Lake Sevan.

Lake Sevan is the largest freshwater lake in Armenia and the entire western Asia region (Fig. 2.10). The
altitude of the lake is ~¥1900 m. The geology of the lake and its surroundings represent an interesting
combination of Quaternary and Holocene tectonics and volcanism. The area of the lake is ~¥1241 km?, with a
watershed of 4891 km?. The northern part of the lake is named the Lesser Sevan and has the greatest depth
(83 m). The southern part, or the Greater Sevan, is twice as large as the Lesser Sevan, but it is only up to 30
m deep.
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Geologically, the northeastern shore of Lake Sevan is characterized by the occurrence of an ophiolitic suture
of Middle Jurassic to Early Cretaceous age that corresponds to the structural boundary between the
periphery of Eurasia and the South Armenian block (Galoyan et al., 2009; Sosson et al., 2010; Asatryan et al.,
2010). The continental collision occurred to the north of the South Armenian block during the Paleocene
(Sosson et al., 2010).

The Gegham volcanic upland in central Armenia, located south of Lake Sevan is a typical example of
monogenetic volcanism in Armenia and is presented m‘grphologically_t_)!g[],elqngated ova hie d. The highest
point of the Gegham upland,  known volcani i
of activity of the Gegham volcanic upland ranged fro

~ the Holo arakhanyan et al., 2003). Within the ¢
epresented by vol d oted  f
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Sevan Peninsula and Sevanavank monastery

Sevanavank is a 9™ century monastic complex located on a peninsula at the northwestern shore of Lake Sevan
(Fig. 2.12). Sevanavank is a monastic complex located on a peninsula at the northwestern shore of Lake
Sevan in the Gegharkunik Province of Armenia, not far from the town of Sevan. Initially the monastery was
built at

the southern shore of a small island. After the artificial draining of Lake Sevan, which started in mid-twentieth
century during Soviet times, the
water level fell about 20 meters, and
the island transformed into a
peninsula.

Figure 2.12. Sevan_avank monastery
(9" century AD) on Sevan peninsula

hes, the monastery_of
Sevanavank was founded in 874
Princess Mariam, the daughter

Iater) At the time, Armenla was still
: : j‘_:\strugghng ‘to Free liself from Arab
o rule. " R s e

The two churches of the complex, Surp Arakelots meanmg the "Holy Apdstles and Surp Astvatsatsin
‘meaning the "Holy Mother of God", are both similar cruciform plan structures with octagonal tambours.
Adjacent are the ruins of a gavit whose roof was originally supported by six wooden columns. Some of the
“ remains of'the gavit and its columns can be seen in the Yerevan Museum of History. Reconstruction and
restoration efforts took place frorp_.1956 to 195_7.

POST-CONFERENCE EXCURSION DAY 3, SEPTEMBER-&J.
AL x \
Khonarasar volcano split by an afctg@“fault
Armaghan volcano
Vayotssar volcano
Return to Yerevan

B

L
Figure 2.13. Post-conference trip route, day 3
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Khonarassar volcano

Khonarhasar is located in Gegharkunik marz,
about 2.5 km south of Lchavan village. Volcano
represents unique site linked to volcanism and
active tectonics. The Khonarhassar segment of the
Pambak-Sevan-Sunik strike-slip fault splits and
displaced Khonarasar volcano with offset up to 750
m, (Philip et al., 2017), figure 2.14. The minimum
slip rate of the fault was estimated at 0.53 + 0.04
mm/year over an interval of 1.4 Maconsidering the
age of Khonarhassar volcano is 1.4 Ma K/Ar age
determination. (Philip et al., 2001).

Figufe_ZWOto of Khonarassar
volcano split and displaced by about 750 m. by

fault b) simplified geologlcal map of Khonarasar: ' G

Sevan lake

1 \ Holocens lava fows from th
II I Porak group volcances
‘l 2 ) Khonarassar First generation volcano.
| :
n\ f L wvolcana Second generahan :

\mr sl IR s -
-

Vayotssar volcano

Vayotssar is a large monogenetic volcano (cinder cone) that has been wonderfully preserved with a peak
elevation of 2586.3 m (Fig. 2.15). The cone base diameter is 1600 m, and its relative height is 330 m. A funnel-
shaped crater has been well preserved on the volcano summit and has a diameter of 500 m and the depth of
100 m. Crater walls are inclined 35° to the ‘horizon. There are shallow vertical fractures on the volcanic body
(linear erosion gullies, barrancoses) spreading from the crater to the base. The cone is mainly composed of scoria
of lapilli dimensions. “°Ar/>*Ar age determinations for lava flow of second generation yielded ~31 Ka. A few small
open mines of scoria sand are present in the northern part of the volcano, which expose cinder stratification
reflecting pulses of Strombolian explosive eruptions. Stepwise concentric gravitational terraces have developed
on the cone slopes. The cinder cone and the described structural features are illustrated in Figures 3.3 and 3.4.
Circumferential NW-SE oriented lava extrusions can be observed on the southwestern side of the cinder cone
base (Fig. 2.16.). These lavas ultimately plugged the volcanic fissures that erupted late-stage lava flows The
longer flow travelled up the Arpa River gorge and covered river terraces. The lava flow is traversed by the
Malishka-Vaik section of the Yerevan-Meghri Highway, where it is possible to view the lava flow and its blocky
nature. The Bronze Age to Middle ages settlement of Moz, situated on the margin of this lava flow, was destroyed
by earthquake in 735 AD is. Armenian historian Movses Kaghankatvatsi (tenth century AD) writes: «Impenetrable
darkness covered the Mozan region and the place shook for 40 days; thousands of people were buried alive
under ground. This is why the place was called Vayots Dzor».

26



“Continental collision zone volcanism and associated hazards” Conference, Yerevan, Armenia, 3-8 September 2023

Figure 2.15. Vayotssar Volcano
and  vertical linear  gullies
(barrancoses) and  step-wise
gravitational concentric terraces.
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