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All pictures relate to the 
Cariaco July 07th, 1997 

Earthquake of magnitude 
 Mw 6.9, which struck the  

Sucre State, Eastern  
Venezuela. 

1997 metric R-T fractures, crosscutting the El Pilar 
fault scarp. 

Surface rupture expressed by decimetri c“En échelon” 
R iedel (R) shears. 

Oblique (chopper-borne) view of lateral spread at The 
Piragua pool (South margin of Buena Vista swamps). 

Oblique (chopper-borne) view of lateral spread at 
Aquacam CA shrimp farm (SE Araya penisnsula). 

Ground view of lateral spread at The Piragua pool  
(South margin of Buena Vista swamps.) 

The Environmental Seismic Intensity scale (ESI) as to 2007 is another, rather recent scale designed, implemented and tested to measure the damage level of an earthquake. ESI-2007, in fact, differs from other previous 
scales, because it solely focuses on the impact of a seismic event on nature. In other words, ESI-2007 intends to establish the level of damage from Environmental Earthquake Effects (EEE; Michetti et al., 2003; 2004; 
2007; Serva et al., 2004; Audemard et al., 2015) that a particular earthquake can generate on ground surface near and at a certain distance around the epicenter. These effects mainly include: mass wasting (Slides, 
avalanches, rockfalls, mud- & debris-flows, lateral spreading among many others), cracks, water changes, liquefaction and tsunami waves. All of them can be reported from naked eye observation on ground surface. 

ESI 2007 has then been proposed with two main aims:  
1) To refloat the observational study of natural effects, which past earthquake 
intensity scales used to include or consider.  Partly abandoned with time! 
2) To evaluate the effect of earthquakes in sparsely populated to unpopulated areas.  

This scale then intends to evaluate seismic effects where there is neither population 
nor human constructions.  

Message to take home: 
1) Commonalities between OSI and ESI resides on the visual recognition 

of certain ground features regardless of their origin: ground cracks, 
mass wasting, water level/flow changes and vegetation disturbances. 

2) This makes earthquake geologists natural candidates for OSI’s VOB;  
 even better, those who apply ESI 2007 scale on a regular basis. 
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During OSIs, VOB has a double target. It must look for “suspicious” 
man-made installations and/or surface ground modifications 
characteristic of anthropogenic explosions (particularly of UNE), such 
as: a) craters, b) retarcs, c) sinkholes (collapsed sinks), d) biological 
stress, e) localized burnt areas, f) ground cracks or fractures, g) mass 
wasting (rockfalls, slides, etc.) and h) disturbances (appearance or 
disappearance) to flowing water.  

The Verification Regime (VR), which is currently developing and 
testing an On-Site Inspection (OSI) for UNE in the frame of the 
Comprehensive nuclear Test Ban Treaty (CTBT), relies on three 
cornerstones to narrow down and ultimately define the location of 
an eventual/potential  (underground) nuclear explosion (test) site:  
1) Visual observation  (VOB),  
2) Geology/Geophysics studies and  
3) Radionuclide detection/monitoring. 

Satellite image of Mount Mantap on Sept. 04, 2017, after UNE test at PNKR. 
See bare soil due to landsliding 

Radial and concentric cracks formed on a graded surface. SGZ 
is  located in the upper right of the photo. Alamos test site. 

Surface cracks through soil, road and bedrock. Alamos 
test site. 

Concentric cracks delineating India's May 18, 1974 UNE at  
Pokhran. 

Reactivation along an existing 
fault with vertical and horizontal 
offset, after Alamos UNE test. 
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