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Europe’s largest active volcano heading for the sea (March 2018) 

John Murray of The Open University, UK has been studying Europe’s largest active volcano 
Mount Etna on Sicily for most of his career. With a group of colleagues he installed high-
precision GPS receivers at over 100 stations on the flanks of the mountain. This was to 
monitor any shifts in elevation and geographic position, which might be related to magmatic 
events within the volcano, such as inflation and contraction of the magma chamber. 
Measurements of position gathered annually since 2001 reveal a somewhat alarming 
picture (Murray, J.B. et al. 2018. Gravitational sliding of the Mt. Etna massif along a sloping 
basement. Bulletin of Volcanology, v. 80 online; doi /10.1007/s00445-018-1209-1). The 
edifice is moving relentlessly ESE at 14 mm yr-1, on average, towards the Mediterranean 
Sea. Research by one of Murray’s co-authors, Benjamin van Wyk de Vries of the Université 
Clermont Auvergne, established that many volcanoes have associated signs of deformation 
due to their huge masses. Often, this is a matter of radial spreading that produces thrust-
like faults at their base and in the basement on which they grew. In the case of Etna all the 
annual displacements on its flanks are skewed to the ESE. The researchers are able to show 
that this is not a case of flank instability that ultimately may result in lateral collapse but the 
entire volcano is slowly slipping sideways. 

 

Mount Etna, Sicily, topped in snow (credit: Wikipedia) 

An experimental mock up of the volcano– a cone and flanking layers of lava and pyroclastic 
rocks made of sand on a substrate of putty to represent underlying sedimentary strata – 
began to slide once it was tilted at a shallow angle. This suggests that the base of the 
volcano and igneous debris that it has emitted dips gently to the ESE. The underlying 
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materials are poorly consolidated Quaternary sediments, which are likely to be rheologically 
weak. Geophysics shows that the NW side of the volcano rests on an almost horizontal 
plateau, the cone itself being above a spoon-like depression, probably produced by the 
cone’s mass, and the base dips seawards  in the SE sector. It is through this basement that 
magma makes its way to Etna’s summit vent system, probably along fractures. 

The authors warn that such sliding volcanoes are prone to devastating sector collapse on 
the downslope side, although there are no signs that might be imminent. Yet it will almost 
certainly have an effect on eruptive activity as the magma conduits are continually 
changing. Future research needs to focus on periods when there is horizontal contraction on 
the volcano, as happens during lengthy periods of dormancy – the period for which there 
are data has been one of expansion. 

 

The risk of landslides in Africa (October 2018) 

 

Types of mass movement (Credit: US Geological Survey) 



The most widespread risk from natural hazards is, with little doubt, that posed by ground 
instability; landslides and landslips; mudflows; rock avalanches and a range of other 
categories in which large volumes of surface material are set in motion. They can be 
triggered by earthquakes, volcanism or heavy rainfall that changes the physical properties of 
rock and soil. Not only steep slopes pose a risk, for some affect ground with quite gentle 
topography, as witness the terrible scenes from Sulawesi triggered by the 28 September 
2018 magnitude 7.5 earthquake beneath the Minhasa Peninsula. This set in motion 
mudflows on gently sloping ground when the seismic waves caused liquefaction of 
unconsolidated sediments that not only shattered dwellings by the lateral motion, but 
whole communities sank into the slurry with little trace. The rapid events left a death toll 
confirmed at 2010 people with about 5000 missing, feared to have been swallowed by the 
earth. In the last 9 months mass movement has resulted in fatalities in many places, the 
most publicised being in Uganda, Japan, Philippines, Sulawesi, Ethiopia, Sumatra, South 
India, Bangladesh, California, Nepal, and the list grows as it does every year. 

As well as purely natural causes, human activities, such as deforestation, excavations and 
dumping of materials, greatly exacerbate risks. The South Wales former coal-mining 
communities commemorate every year the collapse of a mine spoil heap on a steep hillside 
on 21 October 1966 that engulfed a primary school at Aberfan, killing 116 small children and 
28 adults. Wherever they occur, there seems to be little chance of escape for those in their 
path. Slowly it has become possible for geoscientists to outline areas that are potentially at 
risk from catastrophic mass wastage, sometimes from the distribution of scars of previous 
events on remotely sensed images, but increasingly by multivariate analysis of landscapes in 
terms of the factors that may contribute to future ground failures. The principal ones are: 
topographic slope and relief; annual rainfall, especially the likely precipitation in a single 
day; vegetation cover, particularly by trees; strength of surface rock and soils, including 
degrees of consolidation, interbedding and water content; geological structure, such as the 
trajectory of faults, degree of  jointing and the dip of strata. Modelling risk has to grapple 
with the global scale of the problem, which cannot be addressed in the least developed 
regions by piecemeal local studies, although those are urgent, of course, in areas with 
recorded instances of catastrophic ground failure. Regional studies can screen vast areas of 
probably low risk so that meagre resources can focus on those that appear to be most 
dangerous to populated places. 

Belgian engineering geologists and GIS specialists have assembled a monumental risk 
assessment of Africa, together with a bibliography of all published work on mass movement 
across the continent (Broeckx, J. et al. 2018. A data-based landslide susceptibility map of 
Africa. Earth-Science Reviews, v. 185, p. 102-121; DOI: 10.1016/j.earscirev.2018.05.002). 
They point out that Google Earth’s 3-D viewing potential at fine spatial resolution provides a 
free and rapid means of mapping scars of previous earth movements in considerable detail 
over areas that data analysis suggests to be susceptible. Their paper provides continent-
scale maps of the parameters that they used as well as maps showing several versions of 
their risk analysis. The supplementary data to the paper include downloadable, full-
resolution maps of landslide susceptibility. 



 

Degree of risk from landslides of all types in the northern part of the East African Rift System 
(Credit: Broeckx et al. 2018; Fig. 6) 

 

Volcanism and the Justinian Plague (December 2018) 

Between 541 and 543 CE, during the reign of the Roman Emperor Justinian, bubonic plague 
spread through countries bordering the Mediterranean Sea. This was a decade after 
Justinian’s forces had had begun to restore the Roman Empire’s lost territory in North 
Africa, Spain, Italy and the present-day Balkans by expeditions out of Byzantium (the Eastern 
Empire). At its height, the Plague of Justinian, was killing 5000 people each day in 
Constantinople, eventually to consume 20 to 40% of its population and between 25 to 50 
million people across the empire. Like the European Black Death of the middle 14th century. 
The bacterium Yersinia pestis originated in Central Asia and is carried in the gut of fleas that 
live on rats. The ‘traditional’ explanation of both plagues was that plague spread westwards 
along the Silk Road and then with black rats that infested ship-borne grain cargoes. Plausible 
as that might seem, Yersinia pestis, fleas and rats have always existed and remain present to 
this day. Trade along the same routes continued unbroken for more than two millennia. 
Although plagues with the same agents recurred regularly, only the Plague of Justinian and 
the Black Death resulted in tens of million deaths over short periods. Some other factor 
seems likely to have boosted fatalities to such levels. 



 

Monk administering the last rites to victims of the Plague of Justinian 

Five years before plague struck the Byzantine historian Procopius recorded a long period of 
fog and haze that continually reduced sunlight; typical features of volcanic aerosol veils. 
Following this was the coldest decade in the past 2300 years, as recorded by tree-ring 
studies. It coincides with documentary evidence of famine in China, Ireland, the Middle East 
and Scandinavia.. A 72 m long ice core extracted from the Colle Gnifetti glacier in the Swiss 
Alps in 2013 records the last two millennia of local climatic change and global atmospheric 
dust levels. Sampled by laser slicing, the core has yielded a time series of data at a 
resolution of months or better. In 536 an Icelandic volcano emitted ash and probably sulfur 
dioxide over 18 months during which summer temperature fell by about 2°C. A second 
eruption followed in 540 to 541. ‘Volcanic winter’ conditions lasted from 536 to 545, 
amplifying the evidence from tree-ring data from the 1990’s. 

The Plague of Justinian coincided with the second ‘volcanic winter’ after several years of 
regional famine. This scenario is paralleled by the better documented Great Famine of 1315-
17 that ended the two centuries of economic prosperity during the 11th to 13th centuries. 
The period was marked by extreme levels of crime, disease, mass death, and even 
cannibalism and infanticide. In a population weakened through malnutrition to an extent 
that we can barely imagine in modern Europe, any pandemic disease would have resulted in 
the most affected dying in millions. Another parallel with the Plague of Justinian is that it 
followed the ending of four centuries of the Medieval Warm Period, during which vast 
quantities of land were successfully brought under the plough and the European population 
had tripled. That ended with a succession of major, sulfur-rich volcanic eruption in Indonesia 
at the end of the 13th century that heralded the Little Ice Age. Although geologists generally 
concern themselves with the social and economic consequences of a volcano’s lava and ash 
in its immediate vicinity– the ‘Pompeii view’ – its potential for global catastrophe is far 
greater in the case of really large (and often remote) events. 

Chemical data from the same ice core reveals the broad economic consequences of the mid-
sixth century plague. Lead concentrations in the ice, deposited as airborne pollution from 
smelting of lead sulfide ore to obtain silver bullion, fell and remained at low levels for a 
century. The recovery of silver production for coinage is marked by a spike in glacial lead 



concentration in 640; another parallel with the Black Death, which was followed by a 
collapse in silver production, albeit only for 4 to 5 years. 

Related article: Gibbons, A. 2018. Why 536 was ‘the worst year to be alive’. Science, v. 
362,p. 733-734; DOI:10.1126/science.aaw0632 
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