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The map of possible catastrophic processes in the Elbrus volcanic center
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1 — the eastern crater; 2 — small-scale eruptions; 3 — paroxysmal eruptions;
4 — progress of pyroclastic flows; 5 — most likely sites for magma to emerge.
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Dinursaurs:

Hominids
Mammals
ca. 380 Ma: Land plants
First vertebrate land animals :1:1".:5.““9 s e 1 secon d - 100 OOO yea ()
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ca. 530 Ma: Prokaryotes . FOTmation of the Moon
Cambrian explosion g5 Wa 46Ca ca. 4000 Ma: End of the
To0-635 Ma; Late Heavy Bombardment;
Two Snowball Earths first life
ca. 3500 Ma:
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Unhappy last hour (6 mass extinctions):

end of the Ordovician LOME, 445 Ma
(85% of all marine species),

- late Devonian (372 Ma),
- Permian-Triassic boundary (252 Ma),
- end of the Triassic (200 Ma),

2592
- Cretaceous-Paleogene boundary (61 Ma).

ca. 2300 Ma:
Atmosphere becomes oxygen-rich;
first Snowball Earth



The geospheres and the deep heat

h ~ 30 km

h ~ 720 km

TemnepaTtypa, C
h~ 2170 km 09 1000 2000 3000 4000 5000

h ~ 2250 km

Fe / Ni

r~ 1200 km

nybuHa, Km

R ~ 6300 km
p = 3300 kg/m3




The mantle convection
and the plate tectonics
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Magma production:

88% — tectonic plate
boundaries
(62% - MORB,
subduction zones),
12% — «hot spots»/
intraplate
volcanism.
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Earth’s heat losses:

subduction zones +
MORB — 60%,

«hot spot»
volcanism — 40%.
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. Volcanoes are progressively older =

Ni‘thau Kaua'i O‘ahu Moloka'i Maui Hawai'i Mainalos
(5.6-4.9 Ma) (3.4 Ma) (1.8 Ma) (1.3 Ma) (0.7-0 Ma) /

Kilauea
Seamount ‘ - Vi Lo'ihi
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The Hawaiian Hotspot
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NOT TO SCALE

~ 300 000 km?3 of lava over 5,5 Ma.



Yellowstone Caldera — yet another “hot spot” (NA tectonic plate, 2.35 cm/yr)

MONTANA
Yellowstone Caldera (2-0.6 Ma)

Heise Caldera (6.6-4.4 Ma)
IDAHO
Picabo Caldera (10.2 Ma)

dera (10-8.6 Ma)
SNAKE RIVER

Twin Falls

Bruneau-Jarbidge Ca
(12.5-11.3 Ma) WYOMING
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Owyhee-Humboldt Caldera (13.8-12 Ma)
McDermitt Caldera (16-15.1 Ma)
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Volcanic regions and areas of the most recent (1 million years and younger) volcanism in Russia:
1 — Caucasian, 2 — South Baikal, 3 — Udokan, 4 — Vitim, 5 — Tokinsky, 6 — Amur-Ussuri, 7 — Sovgavansky, 8 — De Long Islands,
9 — Anyui-Aluginsky, 10 — Srednekolymsky, 11 — Kuril-Kamchatka area [Laverov et al., 2005].



Continental collision
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folded system and the Greater Caucasus, after [Lipman et al., 1993]. [Reilinger et al., 2006],
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- area of maximal volcanic hazard, past eruptive activity within 50 ka Sumgait

area of very high volcanic hazard, late Quatemary activity (500 - 0 ka) P
Baku

- area of high volcanic hazard, Quaternary activity (2 - 0 Ma)
- area of moderate volcanic hazard, Pliocene-Quatemary activity (5 - 0 Ma)
area of potential volcanic hazard, late Cenozoic volcanism in Caucasus (15 - 0 Ma)

- area of possible volcanic hazard, Alpine orogeny (the Caucasus)
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The size and style
of eruption is

CLASSIFICATION & FLOW CHARACTERISTICS OF VOLCANIC ROCKS

il Basalt Andesite Dacite Rhyolite Volcanic rock name
mostly :
determined by ‘ 48-52 % AJ = 52-63 % 63-68 % 68-77 % | Silica (Si0,) content
the CompOSition Eruption temperature
1160°C i)
of Mmagma and by 200 Lava color scale in “C:
the content of N
Volatiles- ngh resistance 1160° 600°
) to flow
H,O Low resistance (thick, sticky)
to flow
COz, (thin, runny lava) o
SO5 H5S Mobility of lava flows
2, M2,
HCI, HF. Decreasing mobility of lava ————>

Plinian type (v = 100 - 600
m/s). Productivity from 1076
to 1079 kg/s.

Strombolian — explosions
(1-2 s), mainly basaltic
composition of magmas with
low viscosity.

Vulcanian — more acidic
composition (v =200 - 400
m/s), eruptive columns,
instability, pyroclastic flows.
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Pyroclastic flow: up to 300 km/h & 600°C




Pyroclastic flow (yes, it's a force majeure event)
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1. History of eruptions.

2. Population density in the affected area.
3. Geophysical observation system.

4. Civil defense preparedness.

Klemetti E. All the ways to know if that volcano might kill you (2017),
https://www.wired.com/2017/04/ways-know-volcano-might-kill/



https://www.wired.com/2017/04/ways-know-volcano-might-kill/
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Elbrus
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Vertical cross-section according to MT sounding (contours of
apparent resistivity) [Arbuzkin et al., 2002]. Volcanogenic
formations with high resistivity (>1000 Ohm m) on volcano
slopes. Decrease of Ro related to higher deep temperatures
(up to 400—-1000 °C) and may be associated with magmatic
structures.
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Relatively low-velocity areas (warm colors) spatially coincide with the near-surface elements (1,
2) of the fluid-magmatic feeding system of the Elbrus volcano.
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Vertical geophysical cross-section obtained by means of microseismic sounding method.
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Regional seismic event with visible attenuation effect for short-period shear waves passing through the Elbrus volcanic center.
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Geophysical instrumentation in the deep underground laboratory

&3

4 .‘g,

T ~——_?—_'l”

2




e TP

e

07172300_19.t2%

M LU o L R

1 |alatbialt] L i) | “

”I b

| Y —
i ! i o
“ ‘ 07172300_19.42y
i Lalf |
Ml } | ‘ -
07172300_19.422
o \ .
)
mwmw 07 172300_13.434
1l it Ll 1 Tl
Bt ol gAY b L bk L
| 07172300 53140
i 1 Ik LIn i il R .
ALl iy b i
07172300 53 142
" i _
itk
07172300_16454
St ot _
et
H 07172300_16 159
o -
07172300_16452
[ _
ety
[ | I I | | I | | I |
1017 10194 10218 10242 1026.6 1028 10314 10338 1036.2 1038 6 1041

Meters
2000

‘_‘Kf

0 250 500
\"".

1500

o 1000

AAAAAA

Legend
A Vertical seismometer Position of local events . 11-20
M Triaxial seismometer logE @21-30
==Mine gallery ® <10 @> 31
@ .09-0.0
@o0.1-10

I ]
0F141700_122«  *

071M1700_1242y

I n I Wl gt —

Taal
eI e
07141700_1242
WNWM«MMWWMMMMMMWW R
A~ I i I
\ v
0T141700_13 13

Al

WWWWWM\MWMWWMWWWMMWWMWWW—

07141700_14 t4x

07141700_14 t4=

0711700_13 161

07141700_18.46p

07141700_18 162

| | | | |
BS57 BE57 S 6558 B5585 £559

|
B556 5

|
BS56

|
B5555

| |
65545 B555

™ DFT 201040714 17.00.00,000000 D-21300s ot 0,005
T[] e R0 E0 He v ][00 (5557 y *

PC16-2-1 5.7 Be08 Lat/Lore 54.85101/0.00000

Epicenters of local earthquakes (rock bursts, tectonic
events and icequakes) near the tunnel of the Baksan
Neutrino Observatory [Verkholantseva et al., 2012].




Seismic signals observed at the Colima volcano [Zobin, 2011].
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VT — volcano-tectonic
earthquakes,

EXP — crater explosions,

HYB — gas outbursts,

LP — long-period
earthquakes,

ME — extrusion related,

TR — volcanic tremors,

PF — pyroclastic flows,

LAH — lahar flows.

The underground sound
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Expedition of the Institute of Geography,
Russian Academy of Sciences, mount
Elbrus, Eastern peak, 5600 m.

Air temperature —20°C,
surface temperature + 5°C
~20 cm deeper +20°C.

East peak (5621 m)

Glacier-covered (~140 km?2).

- 2

Lahar deposits on the sides of the valleys of the Baksan
and Malka rivers, 50 to 72 km from the Elbrus volcano.
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Interactive map of volcanic activity
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Snowboarding on slopes of the active volcano!
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Mount Longonot
9 cm UPLIFT @esa

2004 - 2006

Remote sensing:
InSAR imaging

Vertical uplift detection (phase variations
in reflected signals) and modelling
[Biggs, Robertson et al., 2013].



China has 10 Holocene volcanoes. Note that as a scientific organization we provide these listings for informational purposes only, with no international le-
gal or policy implications. Volcanoes will be included on this list if they are within the boundaries of a country, on a shared boundary or area, in a remote
territory, or within a maritime Exclusive Economic Zone. Bolded volcanoes have erupted within the past 20 years. Suggestions and data updates are al-
ways welcome ( ).

Volcano Name Last Eruption Volcanic Region Primary Landform
0CE Central East Asia Volcanic Province Cluster
1951 CE Kunlun Fault Volcano Group Cluster
1903 CE Central East Asia Volcanic Province Composite
1933 CE Southeast Asia Volcanic Province Cluster
Unknown - Evidence Uncertain Central East Asia Volcanic Province Cluster
520 BCE Central East Asia Volcanic Province Cluster
Unknown - Evidence Credible Central East Asia Volcanic Province Cluster
350 CE Central East Asia Volcanic Province Cluster
5750 BCE Southeast Asia Volcanic Province Cluster
1776 CE Central East Asia Volcanic Province Cluster

Volcano Observatories

https://volcano.si.edu/volcanolist countries.cfm?country=China



https://volcano.si.edu/volcanolist_countries.cfm?country=China

