Reflection Seismic Surveys to site the Drilling the

lvrea-Verbano zonE (DIVE) proposed drill-holes,
Val Sesia and Val d’Ossola, Italy.
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Drilling the Ivrea-Verbano zone
Scientific Aims

Improve our understanding of the processes that generate and modify the continental lower crust and Moho
transition zone.

Quantifying the key features of the deep structure and composition of the continental crust—mantle transition
zone. (characterisation of mineral and bulk composition)

Systematic refining of relative and absolute chronology of events

Characterisation of physical properties of the drilled sections to improve techniques for identification of seismic
reflectors and for understanding their nature.

Study of present-day fluid-rock interaction in crystalline rocks and fluid flow/rock permeability along major

tectonic structures study the beginnings of serpentinization processes Describing extreme niches for hosting
microbial life in planetary interiors

The past and current tectonic and seismic activity around each drill hole will be investigated by a combination of
borehole stress-field measurements, structural observations, and a dedicated local seismic network. ‘@ @ \
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* Receiver's 15 Hz geophones
*  Summit X distributed system 240 channels @ 10 m

* GEODE Distributed system 96 Channels @ 5 m
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2019 — First round processing

Pre-stack Processing

* Geometry of data

* Shotand Trace editing

* Predictive deconvolution

* Butterworth filtering

* Spherical divergence correction

Wavefield separation

f-k filtering (selectively in positive- and
negative-offset domains)

Top muting

Ground roll removal — time variant
bandpass filtering and/or bottom muting

|

Static corrections

* Elevation statics

* First break picking

* Refraction modelling
* Refraction statics

Stacking

Amplitude balancing

Normal moveout correction (NMO)
(sediment velocity)

Constant velocity NMO stack
Velocity modelling

NMO Stack (with velocity model)
PSTM (with vel. model)

Post-STM (with vel. model)
Time-to-depth conversion (with vel.

model) ‘@ @ \
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Phase | Summary

 Val d'Ossola is symmetric at depth with an approximate sediment thickness of 500 m

e DT 1a and 1b have approximately 30-50 m of Quaternary overburden covering (pre)Permian
crystalline rocks of interest.

* The strong acoustic impedance contrast between the Quaternary cover and crystalline rocks
has enabled good mapping of the Quaternary/(pre)Permian contact at all locations but inhibits
reflections from within the (pre)Permian crystalline rocks.

 Preliminary analysis of the DIVE — Phase | active surveys confirm the continuation of surface
geological observations to depths greater than 1000 m through interpretation of changes in
seismic characteristics at depth. Advanced processing is ongoing to improve and strengthen

current interpretations.
: DIVE
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Phase Il — GFZ Potsdam SEIZE survey (Oct. 2020)

GFZ- Potsdam
e 2 x 2D surface
seismic
e 17 km West-East
e 11 km South-North

e 2+1 60klb Vibrators
e 400+ Seismic Cubes

Montanuniversitaet
Leoben

 DT-2 Focused array
e 75 Sercel UNITE’s




Seismic reconnoitre Balmuccia 2017
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G e O Stat i St i Ca | St r u Ct u ra | . |Draw velocity-autocorrelation-model
aspect ratio analysis of
seismic Images

| parameters from prior distributions

Predicted autocorrelation
of subsurface velocity
(e.g., using equation 12)

f(x,2)

Predicted autocorrelation
of reflection image using
equation 11

Observed autocorrelation
of reflection image

Ry (0x,62)

Suite of possible velocity-
autocorrelation-model parameters
consistent with reflection-image
autocorrelation

Schematic illustration of (a) a modified PRS model, which links a seismic- *  Flowchart illustrating a Monte Carlo approach for estimating the model
reflection image to the underlying impedance perturbation field, and (b) the parameters that describe the autocorrelation structure of the impedance-
corresponding relationship between the 2D autocorrelations. perturbation field given the autocorrelation of a seismic-reflection image.

(Irving et al., 2010) ‘@ ® \
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Phase Il Summary

 DIVE —Phase Il active seismic surveys (SEIZE) are approved and planned for Oct 2020
* Geostatistical structural aspect ratio analysis of Gaussian stochastic models with vertical

structures substantiate the interpretation of the migrated primary-reflectivity-section (PRS) of
Balmuccia, where the structure is known to be dipping near vertically at surface.
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