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This document describes a dataset of in situ effects induced by the 1908 Messina earthquake on natural 

environment, produced by ISPRA as a contribute to the EEE Catalogue, in the frame  of an INQUA 

(International Union for Quaternary Research) project. 

This dataset will contribute to the Messina supersite, as a first example of the contribute of the EEE 

Catalogue to the Task DI-09-01a άVulnerability Mapping and Risk Assessmentέ of the GEO Work Plan. 

The EEE Catalogue 

The EEE Catalogue aims at collecting in a standard way all the information regarding the effects induced by 

paleo, historical and modern earthquakes on natural environment (Earthquake Environmental Effects). 

The catalogue is compiled at global level in the frame of the #0811 INQUA TERPRO Project "A global 

catalogue of Earthquake Environmental Effects". 

The implementation of the EEE Catalogue by the partners through a web interface is in progress. At the 

moment only a few validated records are available on the public version of the EEE Catalogue at 

http://www.eeecatalog.sinanet.apat.it/login 

For each earthquake information is available at different level of generalization:  

ω ŀǘ ŜŀǊǘƘǉǳŀƪŜ ƭŜǾŜƭ general information is available about the seismic event, including essential 

seismological parameters, the extent of surface faulting and total area covered by EEE, epicentral intensity 

assessments based on damage distribution and/or on environmental effects (ESI 2007 intensity scale).  

ω ŀǘ ƭƻŎŀƭƛǘȅ ƭŜǾŜƭ information is given about the locality where an ESI local intensity assessment is available.  

ω ŀǘ ǎƛǘŜ ƭŜǾŜƭ detailed information is available about the environmental effect, including its original 

description, classification, major characteristics and size, references and, when available, even a picture. 
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Figure 1 ς Spatial distribution of the localities affected by Earthquake Environmental Effects  induced 
by the 1908 Messina earthquake 

The spatial location of epicenter, localities and sites can be seen on Google Maps (Figure 1). Alphanumeric 

data and coordinates can be exported as a Table (Figure 2). Thus, it is possible to plot the spatial data on a 

GIS and, to build a web service (e.g. WMS, WFS) for the Messina supersite. 

 

Figure 2 ς List of descriptions of Earthquake Environmental Effects for Messina as reported in the 
historical documents (in Italian). Each effect has been classified according to its genesis (slope 
movement, ground settlement, etc.). 



  

Environmental Effects induced by the 1908 December 28th Messina earthquake 

The December 28, 1908, Southern Calabria - Messina earthquake (Intensity MCS XI, Mw 7.24) was the 

strongest seismic event of the 20th century in Italy and the most ruinous in terms of casualties (at least 

80,000). Its epicenter was located at sea in the southern part of the Messina Straits. Few minutes after the 

earthquake, both sides of the Straits were inundated by several tsunami waves, worsening the disastrous 

effects due directly to the earthquake. 

The damages were particularly catastrophic along the Calabrian coast, between south of Reggio Calabria 

and south-west of Scilla, and along the eastern coast of Sicily from its easternmost tip to south of Messina. 

Messina and Reggio Calabria were almost totally destroyed. 

We have collected and catalogued all the described coseismic effects on the environment (Figure 3) by 

means of a careful screening of contemporary documents, i.e. technical and photographic reports, 

newspapers and other archive material. Inside 447 different testimonies of environmental effects, we have 

identified 290 independent occurrences (Figure 4).  Among these effects, particularly relevant were the 

changes in elevation (mainly ground lowering) along both sides of the Straits, partly due to the settlement 

of loose sediments and artificial filling (e.g., Messina and Reggio Calabria port areas), and partly ascribed to 

landslides and tectonic deformation. Liquefaction phenomena, described as water, mud or sand ejection, 

occurred in the areas of Messina, lake Pantano (Ganzirri) and Reggio Calabria. Portions of the coast were 

lost, because of landslides and the combined action of the tsunami erosion and the earthquake shaking. 

Ground cracks were reported in 69 localities, most of them in Messina, Reggio Calabria and Villa San 

Giovanni. 75 slope movements occurred in many Sicilian and Calabrian localities mainly along coastal areas, 

but also inland. Several hydrological anomalies occurred in both regions: appearance or disappearance of 

springs, change of spring discharge, water temperature variations. Also descriptions of gas emissions have 

been found. The larger part of the collected effects is localized in the urban areas, which attracted the 

attention of the reporter, and along the coastal areas which were more easily accessible. 

To each ground effect has been attributed one of four spatial resolution values (0-1 Km, 1-10 Km, 10-100 

Km, 100-1000 Km).  However, this information is not available in the EEE Catalogue. 



  

 

Figure 3 - Location of the environmental effects of the 1908 earthquake in the Straits area according 
to the collected documents 

 

Figure 4 - Classification of all the environmental effects of the 1908 earthquake found in 
contemporary documents (technical and photographic reports, newspapers and other archive 
material). Many testimonies are related to the same effects 

CLASSIFICATION OF THE DESCRIBED EFFECTS 

Slope movement:  

75 

Ground uplift by  

levelling: 30 

Ground lowering 

by levelling: 91 

Differential lowering  

and tilting in buildings  

and other artificial  

structures: 14  

Ground lowering: 28 

Crack: 69 

Coastline retreat: 19 

Appearance/disapp.  

of springs; change of  

springs discharge/  

water temperature:  

12 

Lights:  

18 

Gas emission: 

 9 

Rumble: 

 14 
Other:  

7 

Tsunami waves: 204 

Water/mud/sand 

 ejection: 8 

Mass deposition on  

the sea floor: 11 



  

 

Implications for seismic risk of the Messina area 

The dataset clearly points out the vulnerability of the physical environment to the occurrence of 1908 

Messina like-earthquakes (and associated tsunami).  The identification and characterization of the most 

vulnerable sites nowadays exposed to the occurrence of earthquake environmental effects is essential in 

the seismic risk assessment of the Messina area. 

The analysis of the άƛƴ ǎƛǘǳ ƻōǎŜǊǾŀǘƛƻƴǎέ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ  contemporary sources allowed us to map the 

spatial distribution of ground coseismic environmental effects of the 1908 earthquake. This information is 

essential in order to better estimate the future impact of a similar occurrence on a town like Messina that 

has experienced a strong urban and infrastructural growth since then. In particular, the dataset allow to 

know the areas prone to seismically induced landslides, liquefactions, ground settlements, etc. and to be 

reached by tsunami waves. 

 

Furthermore, information on Earthquake Environmental Effects is helpful also for the evaluation of the 

seismic intensity of the event: in fact. the EEE characteristics, size, spatial distribution and extent can be 

used for the definition of epicentral and local intensity through the ESI 2007 intensity scale. 

In 25 localities, where more diagnostic environmental effects occurred (Figures 5 and 6), we have applied 

the ESI 2007 scale in order to evaluate the intensity: in the Straits area the ESI values are one or two 

degrees lower than the MCS values (at Messina the maximum ESI value is X, while the maximum MCS value 

is XI). We have to consider that the ESI scale is calibrated on the MM and MSK scales, which provide 

intensity estimates lower than the MCS scale for the highest degrees. Moreover, the strong earthquakes 

that struck this area in 1894, 1905 and 1907 had certainly weakened the buildings, many of them 

constructed using fluvial stones and poor quality mortar, which had been badly restored afterwards.  

 
Figure 5 - ESI 2007 intensity values for several localities located in the far field area of the 1908 

Messina earthquake   

http://www.apat.gov.it/site/en-GB/Projects/INQUA_Scale/Environmental_Seismic_Intensity_Scale_-_ESI_2007/


  

 

 
Figure 6 - ESI 2007 intensity values for several localities in the Straits area 

 


