The 1971 eruption of Mount Etna
Basil Booth

At 7.30pm on 5 April 1971 Mount Etna (3263 m), Europe's largest volcano,
thundered into activity once again. Lava flows were released, and at times
threatened with destruction villages ituated on the lower slopes of the volcano.
Fortunately no lives were lost, and only a few small farmhouses were destroyed.
Until the present eruption began, Mount Etna had been in a state of more or
less continuous activity from a small cone connected to the central cone by a
low pass. About one month before the eruption began, the activity in this small
cone, the north-east crater, started to die down; and two weeks before the
eruption a local guide noticed that a small patch of snow at the southern foot of
the central cone was beginning to melt. On 5 April the eruption began, and
two fissures, 80-100 m long opened where the snow had been melting. The
area below the main cone of Etna is rather flat, having been formed over the
pa t 300 years by lavas in-filling a depression caused by the collapse of the
central cone after the particularly violent eruption of 1696. It was upon this
flat area, the Piano del Lago, that the niversity of Catania Volcanological
Observatory was situated, a fairly substantial building constructed sometime
during the 1930S. The escaping gases soon built up cinder cones by throwing
out blobs of molten rock; lower down the fissure, yellow hot lava was released
and accumulated on the Piano del Lago as a giant puddle. By 12 April the
creeping wall of lava had reached the observatory and bottles of gas stored in
the building exploded violently, partially wrecking it. By 13 April the observatory was surrounded, and three days later the eruption showed igns of
slowing down.
On 21-22 April the eruption tarted again, with even greater violence; by this
time the ob ervatory was almost inundated with lava, which was flowing right
through the building. By now the lava had spilled over the rim of the Piano
del Lago and was flowing down the ski slopes towards the Rifugio Piccolo,
the mid-station on the funivia. One by one the pylons of the funivia were
destroyed, and by 29 April the lava had almost reached the refuge. The ski
slopes were situated in a shallow valley between Monte Frumento to the west
and Montagnola to the south-ea t, while the refuge is on the western flank of
Montagnola. Fortunately the main lava field passed a few hundred metres to
the west of the refuge; a small lava flow passed within a few metres of the hut
to the ea t, having flowed down a small gulley. By 30 April the main lava
field had built up a trilobate pattern, with a number of small flows passing to
the north-west of Monte Frumento. A wide lava front had passed to the
north-east of the high ground of the Torre del Filosofo and split into two
tongues; one of these actually cascaded down into the Valle del Bove, a vast
natural amphitheatre. The third part of the lava field formed the 75o-m wide
flow that descended the ski slopes to the outh of the main cone of Etna.
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25 The lavajlow advancing down the sOllthem shi slop s.
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The lava field was con tantl)" increa ing it thickness by new flows repeatedly
coming down the slope and overriding earlier flows; the field was being
\ idened by la a breaking through its levee and flowing down the sides of the
main mass. At times, up to nine new lava flow could be ob erved creeping
do\ n the main field, and ome lateral breakouts flowed rapidly on to deep
snow, with a spectacular display of explosions when the red-hot lava came into
contact with the snow; water from the melting now mixed with fine volcanic
debri to form mud flows, which advanced down the slope ahead of the lava
flow.
B night the dispJa was very spectacular. From the summit of Monte Frumento an excellent view could be obtained of the cinder cone activity on the
Piano del Lago, explosions were continually occurring in the vents, and each
explosion threw masses of red-hot lava high into the air. To the north-east
several large lava flows could be seen mo ing rapidly between levees, and at
time carrying large incandescent blocks of paHially-solidified lava along with
them. Although the temperature was below freezing point, there was ufficient
heat being radiated from the red-hot lava 200 m below us to make an all-night
stay quite plea ant.
During this time several excursions were made to the ummit of Etna to see if
any further activity was taking place in the central crater or the north-east
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crater. They were, in fact, remarkably quiet. On the Piano del Lago the
cinder cones could be approached to within a hundred metres before the
blobs of falling lava forced a retreat, regular hollow-sounding explosions were
taking place every second from the northern cone, while the southern one was
gently venting clouds of steam. On the northern flank of the southern cone a
narrow vent (fumarole) was exploding with a loud roar like a jet engine and
sending out jets of incandescent gas. A south-west wind, the Sirocco, was
fortunately carrying the gases to the north-east.
By I May arcuate cracks had extended around the north-east, east and
south-eastern sides of Monte Frumento, and were presumably the southerly
extensions of the fissures on the Piano del Lago, that were extruding lava; temperature measurements showed no signs of activity in these cracks. Several lava
streams were still descending the main lava field to the south and some flows
were moving at a speed of 4 km per hour in deep channels. A new flow was
following the lava channel to the east of the Rifugio Piccolo; this flow descended
a steep gully and proceeded towards the Hotel Sapienza 2 km to the south.
At this time the owners of the hotel were beginning to show signs of concern,
but the lava stopped well short of it at 217fm.
The boccas, or openings, from which the lava was being emitted, were like
gothic-shaped arches and the molten rock was flowing out at speeds up to
3 km per hour between steep-sided levees formed of partially cooled lava.
These walls were up to 10 m high, and at times the lava filled them to the
brim, and overflowed. The sides were beautifully fluted by tide-marks left
by the lava as the level rose and fell. After leaving the boccas the molten rock
soon formed a crust, as the hot material came into contact with the cold
mountain air. Due to the faster movement of the centre of the lava stream the
scales of partly cooled lava were firstly drawn out into low ridges parallel to the
flow and later they moved slowly out towards the side and were sucked
under as the flow continued. Lower down the stream these lumps of red-hot
lava were upwelled in the centre of the stream to be further recirculated
through the flow. It is in this way that lavas lose their heat, and become
gradually converted into the slaggy masses of slowly creeping high walls of
hot, pasty rock. During the second of the three visits made to Etna this year a
great deal of time-lapse photography was carried out with 16-mm and 8-mm
cine-film; analysis of these films revealed that turbulent motion in the slaggy,
slowly moving lava flows is remarkably similar to that in the more rapidly
moving masses. Large blocks were seen to be slowly heaved out of the stream,
rotated and then sink back into the mass, to undergo further recirculation.
As each block was exposed to the air the surface broke up, and masses of redhot, fine particles were seen to cascade from the blocks. The lava flow and
fronts exhibited typical conveyor-belt motion, and the slaggy top of the cooled
lava was dumped at the lava-flow snout, and overridden by the viscous mass.
In this way each flow built up a slaggy base and top, with a massive, compact
centre.
Early in May the eruption centre was beginning to show signs of migrating,
and on 4 May a new volcano was born 1100 m south-east of the central crater
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and at a hei ht of 28S0 m. B th Sth the main part of the lava field to the we t
of the Rifugio Piccolo had ceased movement, and a number of small fumaroles
had developed upon it. They were gently e\·olving steam and ga es, together
with sublimates of sulphur and ammonium chloride.
The new volcano ea t- outh-ea t of the central crater and ju t on the flank of
the main cone of Etna built up everal fumarole and hornitos ( tructures
looking like giant ant-hill ). These were ituated along a wide, depressed,
fracture-zone extending we t-north-we t towards the main crater.
\\ hen we visited this cone on the Sth it was already 30 ID high and growing
i ibly at about I m per hour. Red-hot fragments ( patter) were being thrown
out in an almost continuou shower, and becau e of their highly vesicular
tate were falling slowly, like huge, orange-yellow snowflakes down-wind to the
east, where they impacted as rounded mats. The cone, located between
the edge of a small snow-field, and an old lava flow from the saddle between the
north-east crater and the central crater, wa deeply breached on its eastern
side with bright y 110\ . lava pouring out at 3 km per hour. This rapidly flowed
downhill along the side of the olcllava flows and into the \Talle del Bove over
26 Cinder cones throwing out 1/Iol/en rock in incandescent jOll/l/aills
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-~ km away. The fumaroles north-west of this cone were emitting gases rich in
sulphur dioxide and hydrogen chloride at velocities of 400 km per hour at
1000° C, with low-pitched roars. Occasionally the fumaroles spat lumps of
lava high into the air, which made close work very difficult. However, members
of Dr Tazieff's team were able to approach to within a metre of the fumarole
at times on the 6th, though protected by asbestos suits and helmets.

Each explosion within this cone produced an underground shock-wave
which could be clearly felt as far away as 100 m. That night we established
camp 200 m south of the cone on a small snow-field in order to film this highly
photographic activity; however, by 9pm the activity had declined somewhat,
and by midnight it had ceased completely.
Early next morning (7 May) the situation was assessed. The flank of the summit
cone above us was highly fissured and giving off clouds of steam; this was later
to prove to be the site of the huge explosion crater which opened the following
month. Activity in the central crater had now renewed, with small explosions
ejecting loose debris as puffs of brown ash. The explosions were occurring
every few minutes and giving mild undergFOuGd shocks. The lava flows were
slowly coming to a halt, the boccas having dried up, presumably about the time
when we observed the cessation of activity, and only slight fumarolic activity
remained. It appeared that the eruption had ended.
In the late afternoon of the 7th a new fissure 3 km north-east of the central
crater opened and extended north-east across the shelf above the Valle del
Bove. Up to six boccas released lava streams which coalesced and cascaded
down into the Valle del Bove 800 m below, while slight pyroclastic activity on
the uphill side of the boccas built 10-m high hornitos. These hornitos were
very active, with incandescent gases being released from numerous small
openings all over the structure. By night the hornitos reverberated with a deep
red glow from the furiously escaping hot gases. The boccas at the base were,
like the earlier ones seen, shaped like gothic arches, and the yellow, hot lava
surged out at 3-4 km per hour, accompanied by a hiss of escaping gases.
The fissure was about I km in length, with the activity at first concentrated
on its upper part at approximately 2700 m, but as each new bocca opened lower
down the fissure, so the uppermost bocca dried up. The fissure appeared to
end at 2500 m.
The precise date of the termination of this activity is not known, but it is
thought to have ended about 18 May.
During the afternoon of 12 May the final and most disastrous phase of the
eruption began. A series of fissures opened in a small valley on the east slopes
of Etna about I t km south of the Rifugio Citelli and at a height of 2000 m.
No notable pyroclastic activity accompanied this effusion of lava. Boccas
opened on the southern slopes of the valley where the fissure was situated.
Lava poured into the valley, burning trees and undergrowth, and proceeded
east across wooded slopes towards the populated areas of Fornazzo and
St Alfio.
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By 14 May the lava flows had descended to, and crossed the road from Fornazzo
to the Rifugio Citelli in two places and proceeded towards a third bridge.
A climb through the chestnut and birch forest above the Rifugio Citelli
revealed that the lava was at least 300 m in width and over 10 m high. The
boccas were releasing a combined volume in the order of 40 m 3 per second,
and it was obvious that if this rate of output was maintained for long the
villages lower down would be in serious trouble.
The lava stream spread out to a width of 500 m at its advancing front later
on the 15th, and flowed down through open forest with groves of fruit trees,
destroying a few small huts. By now the rapid advance was beginning to alarm
people, and a millionaire's holiday home was hurriedly stripped of its treasures,
including a mural of solid gold reputed to be worth $20,000. The word had
rapidly got around that the lava flow was worth watching and huge crowds
quickly gathered, despite police attempts to control them. The spectacle
aS3umed something of a fiesta atmosphere, and enterprising locals moved in
with pizza stalls, Coca-Cola and beer stands; while others were fishing
lumps of molten rock out of streams near the boccas, and beating them into
ash-trays to sell to the crowds of tourists that had suddenly appeared. Everyone
was in a happy and cheerful mood, except the local villagers whose homes and
very livelihoods were being threatened. On one occasion a crowd of onlookers
cheered when the lower bridge was destroyed by the lava, and a serious fight
nearly broke out between the tourists and the villagers. Everyone had arrived
on the scene in their cars and parked them indiscriminately, where it suited
them. The result was a traffic jam of monstrous proportions. Cars moved
hopelessly in both directions, and hundreds were abandoned as entire families,
including babes in arms, moved up the hillside to watch the lava on its path of
destruction.
On IS May the lava was being emitted in regular gushes from four boccas and
joining to form a single stream that moved rapidly down a narrow gorge;
500 m downstream a newer, more active bocca added its quota to the already
bright red stream. The active bocca was showing mild signs of pyroclastic
activity, throwing out spatter to heights of 10 m and accompanied by the
evolution of large volumes of gas.
By night the sight at the Citelli Boccas was fantastic, with the clouds of steam
above the lava reflecting the bright glow from the incandescent streams
below. From the coast the position of the lava streams could be seen by their
reflection in the sky, while one could just make out the dull red glow of the
flow fronts. Meanwhile, up at the boccas huge crowds had gathered, after
scrambling through the forested ravines. Priests were standing around
discussing the events, while local people were having parties, with abundant
wine in evidence. The radiant heat w.as sufficient to warm the hundred or so
visitors who had stayed up all night in the open. In the morning the daylight
changed the colour of the lava from yellow-orange to a deep red, and clouds of
gases and steam were obscuring the view.
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During the early hours of 18 May an abyss 200 m wide formed at about 2900 m,
just uphill of the cinder cone of the 4-6 May. When we visited this crater on
26 May spectacular plumes of dark brown ash were being hurled skywards to
200-300 m, these expanded with swirls of white steam into cauliflower-shaped
clouds, which drifted to the north-east in a strong wind (the Sirocco). The
activity was almost noiseless, and even when we stood on the very edge of the
erupting crater, the only sound to be heard was the faint rush of steam and
the clatter of falling debris. Most of the activity was concentrated in the eastern
side of the crater from a small, but vigorous, vent, while another at the western
end of the abyss was gently venting clouds of steam. By night the volcano could
be seen hurling occasional incandescent blocks into the ash cloud; flashes of
lightning occurred from time to time, accompanied by claps of thunder;
apart from these the eruption was remarkably quiet. This activity appears
to have concluded about 28 May.
Meanwhile, down at Fornazzo the lava had descended to the outskirts of the
village, and plans for the evacuation of the northern part of the community
went into operation. For this, the police banned all except essential personnel
from the area; fortunately as volcanologists we were able to gain access to the
prohibited zone.
It is a fact not too well appreciated that, for a given volumetric output of
lava at a bocca or group of boccas during an eruption, a lava stream will
flow for only a definite distance before it cools down and ceases movement.
This is important, for at Macchia, 6 km below Fornazzo, people were becoming
increasingly concerned, and at this time it was suggested that the lava flows
should be bombed to divert them. Apart from the fact that there is an ancient
law that forbids this, it is very doubtful if bombing would have provided the
necessary accuracy for this project. However, it was quite obvious to us that
if the boccas kept up their rate of output, the lava would flow not even as far
as St Alfio, 2 km below Fornazzo. This was, in fact, subsequently to happen.
By 24 May the main part of the lava flow was between i-I km above the
village. Lateral breakouts constantly formed, and the width of the lava continued to increase, until it descended into a ravine leading to the Cava Grande.
One flow front above Fornazzo poured over a IQ-m dry waterfall on the afternoon of 24 May. This was indeed a spectacular sight as lava blocks broke open,
revealing the bright orange interior, then crashed down the steep slope,
crushing bushes. From time to time a particularly large block would topple
down the slope and the already dried out branches would suddenly roar
skywards in a yellow fountain of searing flames. This was probably one of the
most impressive sights during the eruption. Later the flow overwhelmed a
small farmhouse as the family stood by pitifully watching. The lava then
proceeded down into the Cava Grande gorge. This was indeed fortunate,
as the gorge passes by the northern side of the village; the lava flowed down
this natural channel, approaching to within only a few feet of a village house
and destroying the lower road and bridge. The hot mass, looking like a gigantic
heap of coke, crashed through another vineyard and poured over the 50-m
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dry waterfall in the Cava Grande in an awe-inspiring sight of glittering red
and orange streams. Sudden surges in the volume of lava being supplied
caused the level at the waterfall to rise occasionally as high as the top of the
gorge. The lava remained in the gorge for the remainder of its journey and
continued to flow to 1'7 km below Fornazzo. The boccas at the Citelli ceased
activity at exactly 8pm on 12 June, having progressively diminished in activity
since 30 May.
The 1971 eruption of Mount Etna was not as serious as many that had taken
place in the past; fortunately no one was killed. Damage to property was
restricted to a few small buildings, but much fertile land was covered and
thus rendered useless. Several roads were cut, and bridges destroyed. Most
of the damage does not present insuperable problems; only the farmland is
lost, but the consoling thought to the owners is that their descendants will
probably one day receive the nominal compensation which the government
pays out.
When the volcano was visited in July only.mild fumarolic activity remained,
together with occasional hot gas emissions that would ignite wood. The
explosion crater at 2900 m had widened, due no doubt to collapse, and the
northern side was continually avalanching inwards, making the venture to
the bottom of the crater rather difficult. At the bottom of the crater were a
few very hot gas emissions, and large, pale green and dark brown stalactites
and stalagmites festooned the rocky overhangs around these vents. The floor
of the crater was covered on its eastern side (this side was not subject to
avalanching) by numerous small, cup-shaped, yellow sublimates. Subsequent
analysis proved these to be chlorides of sodium, ammonia and iron. The lava
fields were still warm, and it will be many months before they cool down.
During September, information was received that after 100 days quiescence
activity started again in the central crater of Mount Etna, lava was being
released from two explosive boccas in the crater and had risen to within 200 m
of the crater's lip. Only a month or so earlier the abyss of the central crater
had been plumbed and found to be in excess of 1300 m deep. Late in November
a party of geophysists returned and notified us that the lava was only IS0 m
from the rim on 8 ovember.
From the volcanologist's viewpoint the prospects look interesting. Some
further activity can be expected during the next fourteen months, possibly
from the north-east crater, or perhaps from the central crater itself. One thing
is certain, however, the river channels at Fornazzo now being blocked with
lava will be unable to take the flood waters next spring, when the snows high
on the mountain melt. Perhaps the mud flows that could ensue will prove
more destructive to property than the lava flows themselves.
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