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Abstract 

 

Correct interpretation of surface stresses and deformation or displacement during 

volcanotectonic episodes is of fundamental importance for hazard assessment and dyke-path 

forecasting. Here we present new general numerical models on the local stresses induced by 

arrested dykes. In the models, the crustal segments hosting the dyke vary greatly in 

mechanical properties, from uniform or non-layered (elastic half-spaces) to highly anisotropic 

(layers with strong contrast in Young’s modulus). The shallow parts of active volcanoes and 

volcanic zones are normally highly anisotropic and some with open contacts. The numerical 

results show that, for a given surface deformation, non-layered (half-space) models 

underestimate the dyke overpressure/thickness needed and overestimate the likely depth to 

the tip of the dyke. Also, as the mechanical contrast between the layers increases, so does the 

stress dissipation and associated reduction in surface stresses (and associated fracturing). In 

the absence of open contacts, the distance between the two dyke-induced tensile and shear 

stress peaks (and fractures, if any) at the surface is roughly twice the depth to the tip of the 

dyke. The width of a graben, if it forms, should therefore be roughly twice the depth to the tip 

of the associated arrested dyke. When applied to the 2009 episode at Harrat Lunayyir, the 

main results are as follows. The entire 3-7 km wide fracture zone/graben formed during the 

episode is far too wide to have been generated by induced stresses of a single, arrested dyke. 

The eastern part of the zone/graben may have been generated by the inferred, arrested dyke, 

but the western zone primarily by regional extensional loading. The dyke tip was arrested at 

ACCEPTED MANUSCRIPT



Download	English	Version:

https://daneshyari.com/en/article/8911323

Download	Persian	Version:

https://daneshyari.com/article/8911323

Daneshyari.com

https://daneshyari.com/en/article/8911323
https://daneshyari.com/article/8911323
https://daneshyari.com/

