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Presenter
Presentation Notes
The most famous and recent collapse of a volcano was Mount St Helens in Washington State, USA, in 1980. The area in the foreground in the pictures was dense forest before the mountain exploded. The new vent is more than 1000 m elevation below the old summit vent.


Eyewitnesses - there were many!

Table 5.—Locations of eyewitnesses to the May 18 eruption

Ho. Mo. in Ko. at
35)  Location at the time of eruption parcy inter-

= view

Hames of
those Bemarks
interviewed

' ',:-Eﬁ'l'}-'imt‘ss Chronicles
- %, _of Mount 5t. Helens

On north side of ridge, south
of Hoffstadt Creek,

K. and D. Stoffel This account was previously published
(Stoffel, 1980).
K. Anderson,

E__Kilparrick

P. and C. Hickson Took photographs of initial stages of

the eruption,

L. HMcCulley,
J. Findley.
T. and M. Kearny

The witnesses dreove to the localiry
after the start of the eruption.
Took photographs of initial stages of
the eruption.

F. Valenzuela---====== Da.

J. and A. Sullivan,
M. Dahl.

b. Crockett Took video tape of part of his
EXpETLETCE.

. McRerney-===—-—----- Drove down the HNorth Fork Toutle

valley outrunning the blasc cloud.

and K. Baker=----—--  Do.

Ronholm=========== Tpok photos of initial stages of the
ETuptiom.
. and L. Johnson.
G. Rosenquist,
J. and L. Harvey,
W. Dilly.
J. Seymanlky

Took photos of the initial stages of
the eruption.

Four persons at this locality were
severely burned when overrun by the
blast cloud. Three subseguently
died.







Understanding the event;
1000°s of papers,
reports, many authored
by Jim Moore.

Summit before 1980 eruption
Dogs Head 2950 m (9678 ft)

Summiit after 1980 eruption
2549 m (8363 ft)



THE 1980 ERUPTIONS OF MOUNT ST. HELENS, WASHINGTON

TOPOGRAPHIC AND STRUCTURAL CHANGES, MARCH-JULY
1980—PHOTOGRAMMETRIC DATA

By JAMES G. MOORE and WILLIAM C. ALBEE
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Figure 73.— South-north profiles of Mount St. Helens, August 1979 to July 1980. Scale slightly reduced from figure 68.




n TKLOMETES

Figure 75.—Perspective views of Mount 5. Helens from
15 km to the east. A, computer-generated model showing
topography, August 15, 1979, Contours in meters. B,
Sketch from photograph by Pawl and Carol Hickson at
about 0832:39, May 18, 1980. Dashed line, profile of land-
slide block in photograph 4 5 later. Ice and snow ava-
lanches shown by light-dotted pattern., C, Computer-
generated model showing topography, July 1, 1980. Pre-
eruption profile shounm by dotted line. Scale is
approximate.
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"5  The "bulge” began
4 to grow at a rate
of over 2 m a day
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30 seconds

first landslide block
of debris avalanche

Based on Hickson and other photographs (Hickson 2005; after Moore and Albee 1981,
Voight 1881, and Pringle 2002}

25 seconds after the start of the landslide
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Based on Hickson and other photographs (Hickson 2005; after Moore and Albee 1981,
Voight 1981, and Pringle 2002)

55 seconds after the start of the landslide
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From the car window.
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The pyroclastic surge killed most of the people, plants
and animals; it was under-represented in terms of its
hazard potential.







Turbulent flow vs laminar flow This was the “flavour” of
the 1970's, thinking changed after May 18, 1980.

BC-Ta BA-TC

FiG. 7. Block diagram of the average grain, showing
orientation with respect to the flow. Amow shows flow
direction.

Deposit was characterized
by angular, fractured clasts

and organic matter

Weighted vector analysis applied to surge deposits from the May 18, 1980 eruption
of Mount St. Helens, Washington
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BASE SURGE

Synonyms

Pyroclastic surge; Ground surge; Blast;
Ground based surge; Surtseyan Eruption;
Pyroclastic density flow

Definition:

Base Surge. A destructive, dilute, fast
moving (30m/s) turbulent density current
(flow) of particles and gas and/or liquid
that Is the result of an explosion.

' ECYCLOPEDIA
of NATURALHAZARDS




PEDIA 18 Bulletin Vol
\ARDS B Bulletin i

of i.. December 1966, Volume 29, Issue 1, pp 75-T6
Volcanology

Volcano, Philippines

Authors Authors and affiliations

J. G. Moore, K. Nakamura, A. Alcara

‘  —

The 1965 Eruption
of Taal Volcano

Catastrophic explosions are caused by lake

water entering a volcanic conduit.

JTames G. Moore, Kazuaki Makamura, Aruro Alcaraz

The September 28—-30, 1965 eruption of Taal

past 0200 hours. He felt earthquakes,
heard rumbling noises, and immediately
went to the seismograph, which had
been recording earthquakes for several
minutes. He noted that the double
amplitude of the earthguakes was
about 5 centimeters on the drums of
the three-component Akashi seismom-
eter system, which has a magnification
of about 250. This smoked-paper
record will probably mot be seen again
because the station was subsequently
covered with 3 meters of ash. Other
seismometers on the north shore of
Lake Taal and in Manila show con-
tinwous strong scismic activity from
0220 1o 0920 on 28 September.

The observer left the station about
0213, with 20 other persons from the
nearby area, aboard the Commission's




BASE SURGE W

Synonyms 2N _

Density current;
Density flow;
Pyroclastic surge;
Ground surge; Blast;
Ground based surge;
Surtseyan Eruption;
Pyroclastic density flow

Definition:

Base Surge. A
destructive, dilute, fast
moving (30m/s)
turbulent density
current (flow) of
particles and gas and/or
liquid that is the result
of an explosion.

Hickson, 2013

Base surges are highly destructive and dangerous
(Nakada 2000). The term has been used to
describe high velocity (up to 30 m/s) flows of
material emanating from explosions. The term was
first used to describe the ground hugging clouds
seen following underwater and underground
nuclear explosions (Trinity Atomic Web Site). In
photographs of nuclear explosions there Is a
characteristic ring-shaped cloud that moves
outward close to the ground — the base surge
(Trinity Atomic Web Site Figure 2.97).

October 10th, 1957 and then
adopted by the volcanological community based
on the work of and
his observations of the eruption of Taal volcano in
the Philippines.



BASE SURGE e .. Moore, adopted the term “base surge” to

of NATURALHAZARDS - - - .

» Q. describe phreatic to phreatomagmatic explosions
SHINOTE = and their fine grained (pulverized, broken clasts),
Density current:  bedded depo_sits. The term _ has b_ecome
Density flow; synonymous with “Surtseyan eruptions” which are
SYUGIELEE Sl phreatomagmatic (hydromagmatic). From these
Ground surge; Blast; :
Ground based surge: early observations,

Surtseyan Eruption;
Pyroclastic density flow

Definition:
Base Surge. A
destructive, dilute, fast

. Trinit
moving (30m/s) Atom?/c Web
turbulent density Site

current (flow) of
particles and gas and/or
liquid that is the result
of an explosion.

Hickson, 2013



BASE SURGE “¥ih

Synonyms

Pyroclastic surge;
Ground surge; Blast;
Ground based surge;
Surtseyan Eruption;
Pyroclastic density flow

Definition:

Base Surge. A
destructive, dilute, fast
moving (30m/s)
turbulent density
current (flow) of
particles and gas and/or
liquid that is the result
of an explosion.

Hickson, 2013

Thus the usage of the term now spans cold, wet,

|| phreatic explosions, to moderate temperature wet
== phreatomagmatic (or hydromagmatic) explosions

(usually now referred to as “pyroclastic surges”),
to the basal portions of hot dry pyroclastic flows.
Work by Sulpizio et al. (2008) and others using
large scale experiments shows the continuum and
the useage of the term “pyroclastic density
current” (PDC) has now become more common.
In all cases (wet or dry) the explosive discharges
can be extremely vigorous and will propel
eruption plumes of particles and gases many
Kilometers into the air.



From the perspective of a hazard mapper and one
concerned with risk assessment, the following
things need to be considered: understanding if the
deposit represents a single event or multiple
events Is critical....




Are the mapped units from events that are

easy to predict? Might it expand beyond the

assumed boundaries of areas thought to be
safe?.....







As was seen; n’r:W*Sf;&g.glensﬁ 1he ~>
_leftiini the geologlcal r'ecarfd belay..,fhé |
| "magm'rude ofathes desfruchveness of evem‘ The

ersivesear=vents |fﬂpac*|"may e mlssed en‘l'lrlely
in‘the=historic r‘ecor'd F:.acies analysus con‘rmu S
folfhelp tnravel Iammn‘l'ed s'rr'ch'a aggocuaféd wubrh
pyroclastic.deposits; wher.e Theseaintens um*r AN
“deposits ?ggpr'esemiﬂﬂsingle[cem [EX*event from '\
| g frequency= magrﬁ"ﬁ‘de pers HBgthve Blitecareful
stratigraphic ana_lysﬁfop \pt bgt_eﬁiﬁlﬁagmétlc/
bdse=surge evén’r,sfﬁﬂjsrt Abé' _g_é ‘wuﬁ-g}ound
'remper'a‘re reg;dni@léﬁ' é o g ‘t,,ﬁé:\/
}:r“”" . e Ty SoiaWIN/Tgha

. TR

&
‘i'l_.

L

{

| B




Help your local emergency managers,
hazard mappers and risk assessment
team get it right!
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