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Introduction

On October 22, 1955, after a three week swarm of
earthquakes, for the first time in history a lengthy eruption
of Bezymianny volcano had started. This volcano is located
in the very centre of the famous Kliuchevskaia group of
volcanoes in Kamchatka, Its absolute height before the
eruption was 3085 m, relative height over the base level -
from 700 m in the North up to 1200 m in the South, Geo-
graphical position of the crater: 5558’ North; 160°35" East.
North of Bezymianny rises a ruined cone of volcano Kamen
(4585 m), behind it - Kliuchevskaia sopka (4750 m); to the
South of Bezymianny a mass of Zimina sopkas (3081 m) is
found (fig. 1).

Until recently Bezymianny volcano was not much studied.
According to preliminary data it consists of a complex mass,
the southeastern part of which consists of a large extrusive
dome, and its western part - of a younger strato volcano.
Before the eruption we are describing, there was an ill-
defined crater on the summit about 500 m in diameter, which
has been practically completely filled by an internal cone
with a sealed crater of approximately 200 m in diameter.
From the western rim of the outer crater a deep gorge was
descending; a second gorge was coming down eastwardly
and gave birth to one of the heads of the river Sukhaia

(Dry) Hapitsa (fig. 2).
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Judging by the shape of the volcano its history must
have been rather complicated: during the first phase of vo'l-
canism a big dome was formed, which cou1<31 have' grown in
the crater of an old strato volcano. As turnln.g point served
the formation of the young strato volcano. This moment was

preceded, apparently, by a lengthy period of repose. As the
original vent proved to be plugged by a lava plug of the
dome, the new eruptive centre shifted somewhat to the West
and the strato volcano was formed in the marginal part of
the dome, which was partly overlain by young lavas. The
strato volcano displayed a mixed type of activity; a compli-
cating feature was the formation of a number of smaller
lateral domes, The final stage in the life of the volcano was
marked by the formation of a small internal cone in the
crater, After that a lengthy period of dormancy began. The
second turning point was the eruption of 1955-1956, the
description of which we will give below.

Course of the eruption

To make the description easier the process of eruption
could be divided into the following five stages:

1. Pre-eruptive stage, which includes the period from
the first volcanic earthquake until the day preceding the first
gas outburst of the volcano, namely from September 29 up
to October 21, 1955,

2. Stage of strong ash eruptions of Vulcanian type - be-
ginning with October 22nd until the end of November, 1955.

3. Stage of a moderate activity - from December, 1955
until March 29, 1956,

4. Gigantic paroxysmal explosion on March 30, 1956,

5. Growth and development of an extrusive dome in the
newly formed crater - beginning with April and up to late
in the autumn of 1956,

The total length of the eruption is slightly over a year.

The eruption took place in the eastern part of the vol-
cano, unseen from the neighbouring villages, Observations of
the process of eruption had 1o pe carried out from an



uninhabited region in the upper reaches of the river Sukhaia
Hapitsa, All the main volcanic phenomena took place during
the winter of 1955-56, Severe winter conditions were made
even harder by a frequent and lengthy recurrence of bad
weather; of additional difficulty were ashfalls, which greatly
hampered the use of dog-driven sledges - the only possible
kind of transport in snowy Kamchatka winter conditions. In
spring the road was blocked for our expeditions by extremely
violent torrents streaming down from the mountains;®) in
summer we were suffering from lack of potable water and
our horses from the lack of grass buried under a thick layer
of ash. In such difficult and sometimes even dangerous
conditions constant observations were impossible and we did

not succeed always to see everything we wanted with suf-
ficient completeness.

1) Pre-eruptive stage

The eruption was preceded by a swarm of numerous
earthquakes. Their total number before the beginning of the
eruption was 1285.

The first shock of this swarm was registered on Sep-
tember 29, 1955, the displacement came to 11 n. One shock
every day was registered beginning with October 2nd until
October 5th, there have been four of them on October 6th,
five on the 7th; on October 8th the number of earthquakes
exceeded ten; beginning with October 9, earthquakes were
counted by dozens a day and beginning with October 12, -
already 100-200 a day. On October 11th the displacement of
the ground in Kliuchi exceeded 100y, the epicentre was de-
termined for the first time (volcano Bezymianny region) and
its depth (about 50 km). Beginning with October 18, there
have been shocks with an amplitude of 1000p and more.
However, owing to a considerable period of the maximum
phase, shocks in Kliuchi, where registration was taking place,
were not felt and were only recorded by seismographs.

) Under a layer of ash the melting of glaciers in spring of 1956
was especially intense, :
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The character of this swarm of earthquakes permitted us
with a considerable degree of certitude to expect the eruption
at an early date. Epicentres of the earthquakes were falling on
the area of Bezymianny volcano, which was regarded as extinct.
This left a shade of doubt that the eruption will take place
from this volcano, It could sooner be suggested that a new
lateral crater will burst out near the southern base of Kliu-
chevsky volcano. And yet this time seismic data gave an
absolutely exact forecast of the point of eruption.

'2) Stage of strong ash eruptions

The eruption began about 6.30 in the morning of October
99nd. At this time white puffs of an eruptive cloud appeared
beyond the eastern flank of Kliuchevskaia sopka and could
be seen from Kliuchi, Immediately after the first gas outburst
emission of ashes began.

During the first days the eruption was of a moderate
character; the height of the ash-gas cloud did not exceed 1-2
km above the crater. However, its intensity grew day after
day. Beginning with October 26th ashfalls of growing in-
tensity were taking place in a radius of 40-60 km from the
volcano. For instance on November 1-3 all works in the
streets of village Kozyrevsk (45 km West of the volcano)
had to be stopped because of the ashfall. Weak ashfalls were
taking place at a distance up to 120-130 km from Bezymianny
(village Esso in Sredinny (Midle) mountain range - 120 km
West of the volcano, village Ust-Kamchatsk on the coast of
Pacific ocean at the same distance ENE of the volcano). In
the village Kliuchi — 45 km NNE from Bezymianny — by
November Sth a layer of ashes had fallen 6 mm thick or
3.5 kg/m?, In the region of our expeditionary camps 1

ps 1 and 2
the layer of ashes on the snow at this time reached 3-4 om

: The column of ashes was bursting out of the new crater.
which was formed somewhat below the summi :
canic mass, on the boundary betw el oo

’ een the old dome and the

young strato volcano, Apparently the vent of the strato vol-
cano also got plugged up completely, so that the zone of
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least resistance proved to be the boundary between the two
old vents and here a new channel had passed, (The question
stands, naturally, only about the upper part of the channels)
(figs. 3 and 4).

Judging by the thickness of the ash jet, the diameter
of the new crater did not exceed 250 m, The first 160 m were
passed by the ash cloud in 8 seconds, i.c. with an average
velocity of 50 m/sec. At the very crater the puffs of ashes
were literally boiling.

On November 7th the eruption obviously intensified, In
camp No 2, 12 km from the volcano, deafening roars of ex-
plosions were heard, the rumbling spreading also on the
ground. In the morning of November 7th a layer of ashes
had fallen 10 mm thick, From the roof of the tent ashes had
to be shovelled off (fig. 5).

On November 13th the height of the ash cloud over
the crater reached 5 km. All night enormous bright lightnings
were flashing through the eruptive cloud; sometimes they
were globe lightnings, but mostly linear. Lightnings were
flashing mainly aside from the crater and mostly on the
lower margin of the eruptive cloud (fig. 6). The ashcloud
was drifting eastwards, the ashfall was reaching the coast of
the Pacific ocean and departing further into the open sea.
On November 14th the height of the ash column reached
75 km over the crater (10.5 km above sea level) and on
November 16-20 heavy ashfalls took place in Kliuchy., On
November 17th it was dusk all day through, light was burning
in the houses and on the streets, automobiles had their head-
lights switched on. All work in the street had to be stopped.
Sometimes the ashfall was so heavy that lighted windows
and street lanterns could not be seen at a distance of 150-200
m. During the period from November 16 up to No.vem.ber 21

a layer of ashes in Kliuchy came to 16.6 mm, which is 10.9
kg/m?. 70 % of this amount fell during twenty fgur hours. of
November 16th and 17th. From the biginning of the eru.ptlon
to the end of November the total sum of the ashes il} Kliuchy
amounted to 25 mm, which is about 16 kg/m?* During these
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days ashes fell in a wide stretch going North from the volcang
to a distance up to 250 km (fig. 7). :
In November explosions considerably enlarged the crater,
Now it had a diameter of 700-800 m and, being slightly
elongated in the latitudinal direction, was embracing part of the
summit of the old dome and the internal cone of the strato

volcano,

3) Stage of moderate activity

Beginning with the end of November, 1955 the intensity
of the eruption began to fall and by the end of December
the volcano started on its phase of moderate activity, which
lasted until March 29, 1956.

During this period ash eruptions became rarer and much
weaker: the height of the ash and gas cloud, as a rule, did
not exceed 1-1.5 km over the crater. From time to time in
a radius up to 50-60 km ashes would fall, but now ashfalls
got much weaker than before. So in Kliuchi, for instance,
ashes were falling at a quantity of 10-20 g/m?, instead of
kilograms as in the preceding period. More often dense
snow-white ' puffs of fumarolic gases would rise from the
crater to a height of 1-2 km, but they would not contain any
‘admixture of ashes. |

- On January 25, 1956 it became possible to observe the
crater of the volcano more detailedly from an airplane (fig. 8).
Against our expectations, the depth of the crater proved to
be not ‘great. The bottom of the crater looked like a sloping,
convex shield and was covered by pyroclastic material, from
underneath of which sharp spurs of dark lava were protruding
in two or three places. Apparently, following the explosions
of November, 1956, which widened the crater, there began
to grow a dome, Its surface was littered by ejectamenta of |
weak explosions which took place from time to time on the i
margins of the dome at 2 boundary between the dome and !é
the vent. Two eruptive boccas could be distinguished, from
which thick wreathes of steam and gases were exhaled
Weaker fumarolic jets were rising in many places along the t
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periphery of crater. There have been, however, no fumaroles
in the middle part of the crater (fig. 9).

The growth of the intercrateral dome was accompanied
by shoves on the southeastern flank of the volcano and now
the old dome was standing out quite clearly and its boundary
with the strato volcano became very distinct (figs. 10-11). Espe-
cially noticeable were movements on the very boundary, where
a cliff was protruded, speckled with hundreds of powerful
fumaroles and covered with multicoloured sublimates.

Early in February the volcano could have been observed
from our camps 1 and 2. In the southern part of the crater
often, though weak, explosions were taking place which gave
birth to minor incandescent avalanches. Sometimes stronger
explosions happened, raising columns of ashes to a height
of 2-3 km above the crater and accompanied by more pow-
erful avalanches (fig. 12). One of these avalanches on Fe-
bruary 9th reached the foot of the volcano in 50 seconds,
the velocity of this glowing stream being about 50-60 m/sec
or about 200 km/h on a grade of 35°

Upon comparison of photographs taken at this time
(fig. 13) with earlier pictures one could see that in the SE
part of the volcano not only local shifts were taking place
but that a general uplift of the old dome, which composed
this part of the volcanic mass, also occurred. The magnitude
of the uplift was determined as approximating 100 m. The
new line of the flank perceptibly shifted to the SE and the
volcano as if was widened. Fig. 14 gives new outlines on the
background of old ones; we can see that the striking widen-
ing of the summit was determined not only by an increase
of the crater, but to a considerable degree (by 230 m) also
by the growth of the old dome.

The steepness of this part of the flank obviously in-
creased - from 30 to 35°. The upper 300 m were built of the
massive body of the dome and the lower part by a loose
agglomerate, the formation of new portions of which was
accompanying the shift of the old dome. Fresh « breccia
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crust » *) completely covered up a considerable part of the
eastern gorge.

The resumption of the growth of the old dome after a
period of repose during several hundreds of years, and maybe
even longer, was an exceptional fact and was an evidence
of an exceptionally high magmatic pressure which could not
find an outlet in the squeezing out of one intercrateral plug
alone,

4) Paroxysmal explosion of March 30, 1956

On March 30, 1956 a turning stage occurred in the
process of eruption. On that day a tremendous explosion took
place which destroyed the top of the volcano and completely
changed not only its shape but even the relief of the sur-
rounding terrain.

The day was very clear and the eruption could be ob-
served, in that or other form, from all surrounding villages.
At the moment of the eruption a rather strong volcanic earth-
quake took place, the time at the focus of which — 17 h, 11
m. 05 sec. — corresponds, apparently, to the beginning of the
explosion, This time is well in accord with the time determ-
ined by the velocity of propagation of the blast, registered
by barographs of many meteorological stations.

Line fitter V. P. SorokiN from the village Kamaki (65 km
NE from the volcano) was the first who noticed the eruption.
Being at home he felt a « pressure in his ears », i.e. a sharp
change in the atmospheric pressure and immediately under-
stood that something happened at the volcano. Running out
of the house, he saw above Bezymianny volcano an obliquely
directed eruptive column (about 30° to the horizon and in
an eastward direction), which was impregnated by sparks
and looked like one consisting of fire **) (judging by the ve-
locity of propagation of the blast, it must have been 8-4
minutes after the beginning of the eruption). Above this
« fiery spout », also in an oblique way, about 45° towards the

“:) Breches d’écroulement.
) Apparently all light effects were connected with the sunset.






