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Cinder Cone, Mauna Kea Volcano Hawaii
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Stratovolcano Orafajgkull, Iceland
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Volcanic ash; Klyuchevskoi eruption plume 1994



Volcanic ash; Klyuchevskoi eruption plume 1994




Mt Etna Sicily Eruption seen from satellite November 2002
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Volcanic ash in high-pressure nozzle guide vane B747 1982
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Figure 1 Distribution of hydrothermal vent complexes and volcanic infrusive and extrusive -
complexes on the mid-Norwegian continental margin. The map is based on detailed
seismic mapping of = 150,000 km of high-quality 2D seismic data and one 3D sgismic
survey (see Methods). Extrusive domains modified from ref. 31. The 'Inner Hows' is the ==
subaqueous lavas emplaced landward of the escarpments. VIMH, Varing Marginal High;
MMH, Mare Margma] ngh FZ, fracture zone.
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Hydrothermal vent Hydrothermal vent
complex (centre) complex (flank)

Figure 2 Seismic example of hydrothermal vent complexes in the southeast Vering Basin.
Two ~5 km-wide explosion craters are located at the Top Palaeocene level. The craters
document the explosive power of the phreatic eruptions forming the hydrothermal vent
complexes. Note the erosional base of the craters, onlapping sedimentary strata,
disrupted chimney zones surrounded by inward-dipping strata below the craters, and a
deep sill complex terminating below the craters. The craters are fairly rare (9%). The
upper part of most hydrothermal vent complexes are eye-shaped (61%) or dome-
shaped (30%), and less than 2km in diameter (62%). Most hydrothermal vent
complexes originate above the termination of a transgressive sill reflection, as shown by
this example. Time shown in seconds (8) is the two-way travel-time for the seismic
pulse.

Warming of sediments converts
organic carbon into methane,
which may be released
explosively.
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Figure 1 Distribution of hydrothermal vent complexes and volcanicintrusive and extrusive
complexes on the mid-Norwegian continental margin. The map is based on detailed
seismic mapping of 150,000 km of high-quality 2D seismic data and one 3D seismic
survey (see Methods). Extrusive domains modified from ref. 31. The ‘Inner Flows” is the
subaqueous lavas emplaced landward of the escarpments. VIMH, Vering Marginal High;
MMH, Mare Marginal High; FZ, fracture zone.
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Heating of sediments by magma produced
posionous gasses ?
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Stromboli VVolcano erupting incandescent molten lava framgents
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EXPLANATION

Divergent plate boundaries—
Where new erustis generated
as the plates pull avway from
each other.

dededeied Gonwergont plate boundaries—
Whara crust |5 covsumed In the
Earth's interior as ona plate
divas undar anather,

Transfarm p'ﬁl-& baundarias—
Where sruat Is nether produced
nar 'I:’ﬁ!-‘lrl:l]'lﬂl:l as p'ﬂlﬂi slide

horizantally past anch othar,

W Flate boundary zones—Broad
biglts in which deformation is
diflusa and boeundaries are not
wall defined,

®  Seloctod promineat hotapats

Hotspots
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Hot plume; The ascending
mantle column beneath
Iceland melts in response to

the pressure release
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Land of ice and fire
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