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CFDDP: The Campi Flegrei Deep Drilling Project  

 

Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Presentation Outline 

i. Downhole Logging Tools and 
Applications 
 

ii. Case Studies 
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What is a LOG?  

Downhole logging is a 
powerful method to in-

situ gain continuous 
profiles of geophysical, 
chemical and structural 

rock/sediments 
parameters with high 

depth accuracy 
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- Continuous data record of a physical 
parameter with depth  

- Filling gaps in core recovery 

- In-situ measurements, not affected by 
core expansion 

- High Accuracy Depth 

- Repeated Measurements 

- Unique Measurements, such as 

borehole images 

- Depth matching  

- Re-orientation  of drill core 

Why Dowhole Logging? 

Make a detailed record of the 

geologic formations penetrated by 

a borehole.  
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Downhole Logging Measuremets: Core Re-Orientation 
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Physical Properties of rocks/sediments............ and also 

Downhole Logging Measurements 

Magnetic susceptibility 
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K-, U-, Th-contents, lithology, shale volume 

lithology, mineral identification  

lithology, compaction, texture 

lithology, compaction 

correlation of surface seismics 

structure&tectonic features (fractures, 
bedding, foliation), borehole conditions 
(breakouts, washout, key-seat) 

structural & sedimentary features (dip strata) 

lithology, compaction, formation water salinity  

lithology, texture 

borehole size, hole conditions, borehole 
path  

Porosity 

Density 

Natural radioactivity 

Magnetic susceptibility 

Elastic properties 

Resistivity deep-shallow 

Stress 

Dual Laterolog, Induction log 

Dipmeter 

Acoustic Borehole Images 

Caliper 

Total/Spectrum Gamma Ray log 

Sonic/Acoustic log, 
VSP 

Density log 

Neutron porosity log 
Density log 

Sonic/Acoustic log 
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Natural & Spectrum Gamma Ray  

Á The Total Gamma Ray log 
is a measure of the 
natural radioactivity of 
the formation. 

 

Á Radioactive elements       
(K, U, Th) mostly present 
in clay minerals. 

Rider and Kennedy, 2011 
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Natural & Spectrum Gamma Ray Log 

Application Fields: 

1.Identification of lithology in sedimentary and igneous rocks 

2.Stratigraphic correlation 

3.Mineralogical composition (shale/clay) (from K, U, Th) 

4.Identification of organic matter (Uranium anomalies) 

5.Deposition environment (Th/U) 

6.Depth matching between logging runs 

ICDP Training Course                         18 -23 November 2018  
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Spectral Gamma Ray Log 

Potassium 40K 
ω occurs in clay minerals (e.g. illite), 

micas, potassium-feldspars, (e.g. 
orthoclase). Glauconite usually 
produces a spike in the K log 

Thorium 232Th 
ω Accessory minerals in igneous rocks 

and detrital sands, monazite (several 
% Th possible), zircons, bauxite, clay 
minerals, thorite 

Uranium 238U 
ω acid igneous rocks, organic rich metter 

in sediments (marine mudstones 
         /carbonates), black shales, graphite 

Rider and Kennedy, 2011 

particularly high U concentrations (> 5 
ppm) and low Th/U ratios (< 2) often 
occur in black shale deposits. 



The International Continental Scientific Drilling Program  

Monthly Reports as off 09.01.2013  

 
1  

 
CFDDP: The Campi Flegrei Deep Drilling Project  

 

Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

SGR ς Mineral Identification 

ü indicator for mineral type 

In sand, the Th/K ratio will be largely a function of 
K-rich, detritical mineral content.  

In shale, the Th/K ratio will be a measure of 
clay content. 

Sandstone with low Th/K dominated by feldspars, 
micas or glauconite, high ratios dominated by 
heavy minerals.  

Use of Th/K ratio 

Mudstone with low Th/K is dominated by illite, 
while high ratios indicate that kaolinite doninates. 

Rider and Kennedy, 2011 
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CFDDP: The Campi Flegrei Deep Drilling Project  

 

Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Electrical Resistivity Log 

Å Resistivity is a measure of the capacity of the 
formation to transmit electricity 

Å Most rocks are electrical insulators - electric 
current flows through cracks and pore space 

Å Resistivity is dependent on the pore size and 
connectivity - and on the nature of the pore 
fluid 

Å Different depths of investigation, shall and 
deep  

Å Applications:  

 - Reservoirs/fractures identification 

 - Pore fluid characterization 

 - Porosity determination 

Two depths of investigation simultaneously: 
deep, LLD: 150 - 220 cm 
shallow, LLS: 60 - 90 cm 
Vertical resolution: 60 cm 

GFZ-OSG, J. Kück 
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Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  
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Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Electrical Resistivity Log 

FormationËs resistivity is controlled by the 
amount and distribution of water. 
 
When a formation is porous and contains salty 
water, the overall resistivity will be low 
 
When a formation contains hydrocarbon, the 
resistivity will be higher.  
 
BUT low resistivity may simply indicates low 
porosity!!! 
 
The formationËs resistivity depends on more 
that simply the amount of water it contains, it 
can contribute information on conductive 
minerals, texture, lithology, facies, compaction 
and overpressure.  

Rider and Kennedy, 2011 
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mpletely cased. Online drilling  
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Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 
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Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  
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Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  
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Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  
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No final schedule for post-drilling  

 
operations yet, unclear public  
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Behaviour of resistivity logs over the 
same reservoir bed BUT with different 
fluids and, in the last case, no porosity  

Rock Matrix Fluid 

Pore channels 

Porosity F 1 0 

Rw қ Resistivity Ro 

ω Most rock materials free rocks are 
electrical insulators, while their 
enclosed fluid are conductors 
 

ω Resistivity of shales is usually low 
due to the surface conductivity of 
the clay minerals 
 

ω Resistivity in crystalline rocks is 
generally high beside fracture 
zones; low resistive anomalies are 
caused by ore and graphite 
mineralization 

Electrical Resistivity Log 

Rider and Kennedy, 2011 
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mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  
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mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Sonic Log 

Sonic log shows a formationËs ability to 
transmit sound waves. 
 
It is expressed as Slowness or Interval 
Transit Time (Dt)-Ą is the inverse of the 
velocity. 
 
Response different in lithologies, but: 
stronger effect due to compaction of 
sediments/rocks 

Applications 
Å Porosity determination  
Å Identification of gas intervals  
Å Cement evaluation  

velocity high low Rider and Kennedy, 2011 
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110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  
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No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Density Log 

Density Log shows BULK DENSITY 

BULK DENSITY= is the overall density of a rock 
(minerals) including SOLID MATRIX and FLUID 
(and gases) enclosed in the pores 

The density tool sees global density (bulk) =  

Bulk density (rb) = porosity (f) x fluid density (rf) 
+ (1-(f) x matrix density (rma) 

Porosity (f) =  (rma) - (rb) / (rma) - (rf) 

The matrix density and the fluid density need to be known 

grains 
+ 

fluids 

Rider and Kennedy, 2011 
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               Example 

Clay 

Ash 

Ash free pelagic clay 

low 
density 
values= 

High 
Porosity 

increase in density occurs between Units II & III 

I
n
c
r
e
a
s
e
  

The short wavelength variability of the density in this 
section may be indicative of interbedded chert and clay 
layers 

It is surprising that the transition from 
lithologic Unit III to Unit IV is gradual, in 
contrast to the sonic log where a sharp 
increase occurs at 270 mbsf. 

Compressional wave velocities delineate three distinct 
sections within the logged interval.   

An increase in magnitude and variability of the Vp is 
associated with the interbedded chert and clay in Unit 
III,  
Significant increase in velocities at the base of this unit 
(~270 mbsf). This increase is associated with absolute 
maximum values of silicon and may be related to 
changes in the physical properties of the chert layers as 
they evolve from amorphous opal to quartz. 

These elevated Vp are maintained within the 
chalk, chert, and marl layers of lithologic Unit IV. 

Extremely uniform, low seismic velocities and 
corresponds to the predominantly pelagic clay unit  (IIB) 
 

Slightly 
elevated 

and 
variable 

resistivity 
values (1-

10 m) 

values 
relatively 

uniform but 
vary with 

depth over a 
wavelength 
of ~40 m. 

Uniform 
value 
<1ʍm 

I
n
c
r
e
a
s
e
  

Intermediate 
& variable 

values 

High GR 

Carbonate-free cherts and clay 

= organic-
rich 

material  

K & Th mimic 
GR 

U different 
trend, 

intermediate 
concentration 

high values 
into the 

upper Si-rich 
portion of 
lithologic 
Unit III. 

Carbonate rich chert 
and marl layers 

The density increases with depth within the 
chalk, chert, and marl unit, but the rate of 
increase is noticeably reduced. The amplitude 
of the short wavelength variability is also 
reduced in this section. 
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mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  
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Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Image Logs (Acoustic Televiewer)  

The BHTV tool provides continuous 
logs oriented unwrapped image of 
borehole walls by transmitting 
ultrasound pulses from a rotating 
sensor and recording the amplitude 
and travel time of the signals 
reflected at the interface between 
mud and formation (borehole wall). 

Common applications are:  
ω CǊŀŎǘǳǊŜ ŘŜǘŜŎǘƛƻƴ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ 
ω 5ŜǘŜŎǘƛƻƴ ƻŦ ǘƘƛƴ ōŜŘǎ 
ω 5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ōŜŘŘƛƴƎ ŘƛǇ 
ω [ƛǘƘƻƭƻƎƛŎŀƭ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ 
ω .ǊŜŀƪƻǳǘ ŀƴŀƭȅǎƛǎ 
ω /ŀǎƛƴƎ ƛƴǎǇŜŎǘƛƻƴ 

Davatzes & Hicknam, 2010 
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Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 
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2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Bell and Gough, 1979 

Bit size 

SHmax 

SHmax 

Hole ovalisation 
caused by pieces 
of wellbore wall 
spalling off Breakouts 

3D 2D Caliper Amplitude Travel Time 

C1-3 

C2-4 

BS 

Conjugate 
shear failure planes 

If the difference in horizontal magnitude between the two horizontal principal stresses is 
sufficiently large, breakouts will form in compressive shear failure.  

Borehole Breakout 

The stress concentration around a vertical borehole is greatest in the direction of the minimum 
horizontal stress (Shmin).  
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mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Borehole Wall Structures  

Because these structures are directly related to the stress state acting on the borehole they can be used to 
infer the orientation of the principal stresses. 

Davatzes & Hicknam, 2010 
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Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Image Log Analysis: Rock Sedimentary Features 

Pebbles 
Channel sediments 
Cross-bedding 

Carbonates layers 
Slumping structures 
Stylolithes in Limestones 
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Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  
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Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Image log Analysis: Morphology Volcanic Rocks 

Pillow Lava Layered Tuff 
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Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Four-Arm Caliper 

P1az=azimuth of pad 1 relative to magnetic north 

DEVI=borehole deviation from vertical 

HAZI=azimuth of borehole drift 

RB=bearing of the pad1 relative to the high side of the borehole 

Diameter of the borehole in two orthogonal directions (C1-3 
between pad 1 and 3 and C2-4 between pad2 and 4) 

P1AZ=HAZI+atan(TanRB/cosDEVI) 
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22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 
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MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Identification of Borehole Breakouts: in Theory  

BOREHOLE SHAPE 

Plumb & Hickman, 1985 

INCH 

ROTATION  
OF TOOL 

INTERRUPTION  
OF ROTATION 

Plumb & Hickman, 1985 
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22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  
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No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Identification of Borehole Breakouts: in Practice  

P1az=azimuth of pad 1 relative to 
magnetic north 

DEVI=borehole deviation from 
vertical 

HAZI=azimuth of borehole drift 

RB=bearing of the pad1 relative to 
the high side of the borehole 

Diameter of the borehole in two 
orthogonal directions (C1-3 
between pad 1 and 3 and C2-4 
between pad2 and 4) 

R
B 

R
B 

H
a

z
i 

D
e
vi

 

C
1-

3
 

C
2-

4
 

C
1-

3
 

C
2

-4
 

P
1
a

z 

360Á 120Á -40Á 

17ñ 19ñ 21ñ 23ñ 25ñ 15ñ 

Inches (ñ) 

40Á 200Á 280Á 
Orientation breakout( Á)  

5Á 0Á 4Á 3Á 2Á 1Á 

Deviation ( Á)  

Log Header 

P1AZ=HAZI+atan(TanRB/cosDEVI) 



The International Continental Scientific Drilling Program  

Monthly Reports as off 09.01.2013  

 
1  
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Project history: 

 
ICDP Workshop was conducted in 

 
2006; Full Proposal was submitted  

 
in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 

 
ned due to permission issues  

 
Goals: 

 
Drilling of a pilot hole (~500 m) and a deep hole ( 

 
Ó 

 
2000 m) in the  

 
Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  

 
technologies for volcano monito 

 
ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

Why is the stress field of the Earth´ s crust of interst? 

Safe Storage of Nuclear Waste in Rock 

Earthquake Hazard Assessment Knowledge on Tectonics 

Pierdominici and Heidbach., 2012 

Pierdominici et al., 2010 

CO2 sequestration 
Geothermal reservoir 
....... 
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173 m - 430 m - 506 m). Downhole logging was performed by  
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mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  
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Core recovery:  
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Long-term geochemical monitoring is under discussion.  

 
OSG Support:  
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mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

CASE STUDIES 

ICDP Training Course                         18 -23 November 2018  

PALEOCLIMATE 

RECORDS Lake Junìn (Peru) 

AnDrill (Antartica) STRESS FIELD 

DETERMINATION Outokumpu (Finland) 

CORE-LOG SEISMIC 

INTEGRATION 
Cosc-1 (Sweden) 
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in 2007 and approved after modification in 2008. Drilling was  

 
scheduled for 2009 but became postpo 
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Goals: 
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Campi Flegrei Caldera to i) bett 

 
er understand volcanism of large  

 
calderas, ii) exploit their geothermal potential, and iii) develop new  
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ring and environmental control  

 
Current project status:  

 
Pilot hole drilled was executed  

 
in two phases (22.07-29.07. 2012 and  

 
22.11-02.12. 2012) and reached a final depth of 506 m (0 m - 30 m -  

 
173 m - 430 m - 506 m). Downhole logging was performed by  

 
Schlumberger in two sectio 

 
ns (30-173 m, 173-430 m): HNGS,  

 

MSIP/DSI, FMI, TEMP. The well is co 

 
mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  

 
Oversight provided by lead PI Giuseppe de Natale (INGV-OV) and  

 

Christopher J. R. Kilburn (Univers 

 
ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  
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Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

ICDP Training Course                         18 -23 November 2018  

Drilling: 

ICDP LAKE JUNÌN  

DL vs mineralogical/ 

geochemical investigation 
in 2 boreholes 

(1D and 3B) 

Logging: 

summer 2015; 11 boreholes (3 sites) 

depthmax 110.08 m 

5 boreholes (1A, 1C, 1D, 2A and 3B) 

NGR,SGR, MS, BS, Cal 

OUR goal is to investigate and compare the 

physical properties and mineralogy of the 

lithological units of Lake Junin sediments by 

downhole logging data and core samples in 

order to better understand the influence of 

climate changes to sedimentation rates.  
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mpletely cased. Online drilling  

 

mud gas monitoring (OLGA) was conducted.  

 

Person in charge:  
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Christopher J. R. Kilburn (Univers 
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Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 
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Long-term geochemical monitoring is under discussion.  

 
OSG Support:  
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mud gas monitoring of pilot hole  
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1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

AnDrill ς South McMurdo Sound (Antarctica)  

The main objective of AnDrill 
project (www.andrill.org) is to drill 
back in time to recover a history of 
paleoenvironmental changes in 
order to understand how fast, how 
large, and how frequent were 
glacial and interglacial changes in 
the Antarctica region. 

The SMS borehole (2007) had two main 
tasks:  
1) recovered early Miocene (20 Ma) to 

recent sediment and rocks that span 
several key steps in Antarctic cooling 
 

2) characterization of the orientation 
and magnitude of present-day stress 
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ity College London) assisted by  

 

Claudia Troise and Renato Somma (INGV-OV).  

 

Drilling contractor:  

 
Perazzoli Drilling  

 
Drilling operations:  

 
0-506 m  

 
Core recovery:  

 
unknown (two coring runs were conducted at the end of phase I) 

 
Status & Time plan:  

 
Long-term geochemical monitoring is under discussion.  

 
OSG Support:  

 
Data management, oversight and planning for the deep hole. Logging  

 
supervision of pilot hole. Drilling  

 
mud gas monitoring of pilot hole  

 
through Wiersberg/OSG (funded by DFG).  

 
Budget status:  

 
1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

ICDP OUTOKUMPU Project 

Kukkonen, 2012 

Drilling site and geology 
Å Proterozoic metasediments and ophiolite-

derived ultrabasic rocks 
Å thrusted over the Archaean basement  
Å Ophiolite rocks host massive Cu-Co-Zn sulfide 

deposits 
Å More than 100 years of mining/ 36 Mton of ore 

mined 
 

Deep hole data 
Å 2516 m deep research hole drilled in 2004-2005  
Å Completely cored (79 % core recovery) 
Å Casing only to 39 m 
Å Provides direct access to rock in situ 
Å Hole is open and loggable today 
Å Extensive use of hole, core and data in several 

international projects  in 2006-2010 

Proterozoic 

Archaean 

© Ilmo Kukkonen 2004 
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ned due to permission issues  
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er understand volcanism of large  
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technologies for volcano monito 

 
ring and environmental control  
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1.5 Mio USD are approved by ICDP for the deep hole. Approx.  

 
110.000 USD are shifted for logging operations (Schlumberger and  

 
ICDP) of the pilot hole, half of this has been spent for commercial  

 
logging by now.  

 
Lessons learned:  

 
Project was on hold for 3 years after a non-integrated scientist  

 
triggered a media campaign on drilling-induced volcanic activities  

 
Action needed:  

 
No final schedule for post-drilling  

 
operations yet, unclear public  

 
relations policy  

 

CASE STUDIES 

ICDP Training Course                         18 -23 November 2018  

CORE-LOG SEISMIC INTEGRATION 
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ICDP Training Course                         18 -23 November 2018  

CORE-LOG SEISMIC INTEGRATION 
General Concept[1]: Core-Log-Seismic 

Integration (CLSI) is an interdisciplinary 

strategy, integrating core, downhole 

logging and seismic data, which differ in 

spatial resolution and rock properties. 

[1]Goldberg, 1996, GRL special section on CLS data integration) 
[2]Pierdominici & Berndt, 2016 

The combination of core, log and seismic 

measurements contribute to 

- the confidence of each data set, 

- reduce the key uncertainties 

associated with formation evaluation, 

- obtain high-resolution seismic 

stratigraphy and  

- improve the knowledge on physical 

properties of the rocks/sediments.  

[2] 
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ICDP - OSG Univ. of Lund 

Downhole Logging Measuremets: COSC-1 
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Depth matching and splicing: Core-Log Integration (i.e. MSCL and 
DL) to reduce the uncertainty associated with formation evaluation  

Core re-orientation: 
i.e. BHTV and scanned core samples  

Integrating core measurements, logging data and seismic data: 
Core log seismic integration (CLSI) to provide a clear sequence 

stratigraphy and physical properties 

Downhole logging for in-situ geophysical 
characterization 

Downhole logging analysis of borehole images: 
present-day stress field  
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https://www.icdp-online.org 

Fourth Edition 

2019 
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...........see you Friday morning for  
Dowhnole Logging Exercise 
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for your attention  


