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In the framework of a small-scale drilling project at the Colli Albani volcanic district (Central Italy), a 350m deep borehole was 

drilled for a better understanding of the shallow crust structure under the volcanic complex, which is considered now 

quiescent, by 1) the characterization of litho-stratigraphic units, 2) the definition of present-day stress field and 3) good seismic 

recordings in a urbanized area, by a broad-band seismometer installed at 200m depth. We describe the investigations carried 

out at the drill site, first results of laboratory analysis and other ongoing studies. We want to highlight the amount of data 

coming from a relatively small hole, the wide range of different disciplines involved in the studies that can be done and the 

general contribution to the volcano-tectonics, with final application to hazard evaluations. The borehole is located in an area of 

the volcanic complex where most of the seismic swarms occurred and where an uplift was recognized by geodetic 

investigations and satellite images analysis. In addition, gas concentrations (mainly CO2 and H2S) in the aquifers are high, local 

tectonics is peculiar and seems quite different from the regional trend. There is, however, still a lack of active stress data. The 

borehole was drilled wireline with continuous coring and got a very good core recovery in the volcanic units (tuffs and lavas) 

and in the underlying sedimentary basement of Plio-Pleistocene sands and clays. A detailed stratigraphic log was built, also 

thanks to biostratigraphic and petrographic analysis. A blow-out from the deep sandy unit occurred while a hydraulic 

fracturing test was about to start and did not allow to continue the tests. Fluid and gas were sampled providing information 

about deep fluid flow and the likely connection to a deep-seated magma chamber. The following wireline logs were performed: 

gamma-ray, resistivity, sonic, caliper, borehole televiewer (BHTV) and magnetic susceptibility. The data were compared with 

laboratory investigations (e.g. mechanical, magnetic analysis) to define the rock parameters, useful for a better comprehension 

of the different units behavior under different P and T conditions and their seismic response. Caliper and BHTV provided data 

that helps to interpret the main tectonic characters and the present-day stress field.
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ABSTRACT

The drilling was performed by an italian company 

(SO.RI.GE. s.r.l.) using wireline technique with 

continuous coring down to 350m depth with a 

recovery of about 100%. 

As this area is characterized by 

high gas  concentration in 

water (mainly CO2 and H2S),  a 

blowout preventer was 

installed and combustible 

gases and H2S were monitored 

continuously at well head for 

safety reasons. 

One of our aims was to compute 

the values of stress principal 

axes by means of some 

Hydraulic Fracturing tests, then 

we had planned some HF tests 

between 320 and 350 m. 

Unfortunately, during the phase 

of probe positioning a blow-out 

occurred destroying the 

deepest part of borehole (300-

350m, 76mm φ ) and the tests 

were cancelled because the HF 

tool for a larger hole (96mm φ) 

was not available.

On the other hand, the blow-out 

allowed to sample deep fluids 

(gas and water) with peculiar 

geochemical features never 

observed in in the area till now. 

They have been analysed in situ 

and in laboratory to determine 

their chemical and isotopic 

composition, both to define their 

origin and to highlight the main 

gas-water-rock interaction 

processes occurring at depth. Downhole logs were performed along the well by the ICDP 

Operational Support Group: Gamma Ray, Four-arm 

Dipmeter, Borehole Televiewer, Sonic, Magnetic 

Susceptibility and Electric Resistivity.
-Some samples are being analysed to measure the physical and mechanical 

properties of volcanic rocks under different pressure and temperature 

conditions.

-Several fracture planes, some with striae, are being analysed with 

electronic microscope.

-Structural analysis on core images will be performed.

-Some clay samples have been collected for biostratigraphic analysis. 

-Mechanical properties and acoustic wave velocity will be measured on 

specimens selected from two 1m-long cores of clay.

-Petrographyc analysis on different volcanic units.

STRESS ANALYSIS

ONGOING LABORATORY ANALYSIS

Sketch of drilling with main lithological 

units, borehole diameters, planned 

analysis, casing and seismometer 

position.

PICTURES OF DRILL SITE ACTIVITIES

DOWN-HOLE LOGS

DRILLING PLAN

MAGNETIC SUSCEPTIBILITY

We have recognized 213 fractures from the 

analysis of borehole televiewer data and have 

analysed them with Daisy3 software (by F. Salvini, 

http://host.uniroma3.it/progetti/fralab/). Figure 

shows the poles of 105 fracture planes.

Breakout analysis has been performed 

with dipmeter data: as preliminary 

result we have obtained 7 breakout 

intervals of small size, for a total length 

of 38m, which point out a minimum 

horizontal stress oriented N88W±22˚.

We have performed 

downhole logs along the 

borehole to measure some 

physical parameters of the 

volcanic rocks. The figure 

shows the borehole 

stratigraphy, from core 

analysis, in the left side and 

the corresponding log data 

on the right.  Gamma Ray is 

located in the first column 

and is followed by 

Potassium, Uranium and 

Thorium concentrations; 

then  electrical resistivity, 

sonic and magnetic 

susceptibility.    

We measured magnetic susceptibility in 

157 small samples of clay taken from 

cores between 190 and 350m, with an 

average spacing of about 1m. The results 

show values decreasing with depth and, as 

expected, much lower than those in the 

volcanic units measured down-hole.

Magnetic susceptibility (10-6 SI)
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This poster is available on: 
http://www-earth-prints.org
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