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• Malta-Gozo Tunnel

• Targets and Geology

• Activities: MBES bathymetry, HR seismic, MCS, Airborne, VSP 

• Data examples

Summary



• 1972 first preliminary survey report on the link between
Malta and Gozo.

• 2012 Economic assessment: existing traffic, traffic projection, 
socio-economic impact on Malta and Gozo, tolls, etc.

• 2012 The geology of the project area is potentially complex, 
with evidence of extensive faulting, and is not well
documented. A detailed geological and geotechnical
investigation is required to determine the optimunm tunnel 
alignment, tunnel form, cost and construction methodology.

Malta-Gozo Tunnel
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Improvement of the geological model along the projected 
tunnel alignment

Targets

1) Faults:
location, displacement

2) Blue Clay Formation:
location, thickness



Geology of Malta



Offshore study area area



1- Faults mapping:
Bathymetry (Multibeam - MBES)  

Offshore Very High Resolution Reflection Seismic – (VHRS)

Offshore Multichannel Reflection Seismic (MCS)

Airborne survey

2- Blue Clay mapping:
Offshore Multichannel Reflection Seismic (MCS)

Onshore seismic (VSP and refraction)

Performed activities



MBES survey
Model Seabat 7125 SV2

Frequency 200 & 400 KHz

Swath 140°(extended 165°)

Beam 512

Maximum Range 500 m

Maximum operative depth 400 m

Maximum operative speed 12 knots

Maximum Resolution 6 mm

Acquisition Software Reson PDS2000

Multibeam Reson Seabat 7125

Motion Reference Unit 
TSS MAHRS

DGPS Trimble DSM232

Sound Velocity Probe
Reson SVP71

Software Reson PDS 2000



Data acquisition



VHRS survey (Boomer)
AA301 TECHNICAL SPECIFICATIONS

Manufacturer Applied Acoustic Engineering
Model AA301
Frequency Range 400-4000 Hz
Size 62x52 cm, 25 kg
Pulse length 200 microS depending on energy setting of CSP
Energization rate 3 Hz
Maximum energy 1050J/s - 350 J/shot
Operating voltage 3600 to 4000 V
Power supply unit CSP-Nv 2400



VHRS data
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MCS data acquisition



MCS data acquisition

Lines 106 
Spacing 75m
Total kms 236



MCS data processing
1) Data Reformatting.

2) Quality control and trace editing.

3) Geometry assignment and water bottom picking.

4) Preliminary velocity analysis -> CDP Sorting -> NMO 
Correction -> AGC -> Brute stack. 

6) Surface Related Multiple Elimination (SRME, water bottom 
deconvolution).

7) True amplitude recovery.

8) Predictive deconvolution.

9) Final Velocity Analysis.

10) Normal moveout correction.

11) Manual Stretch mute.

12) Stack -> FX deconvolution -> Time variant filter -> Amplitude
balance -> Final stack output.

13) Post stack time migration -> Time variant filter -> Amplitude
balance -> Final migrated stack output.



MCS data example (migrated sections)
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Gas Mapping acquisition

CESSNA 172M Skyhawk

LGR system

GAS inlet

Laptop

LGR Los Gatos - Ultraportable Greenhouse
Gas Analyzer (CH4, CO2, H2O)

Off-Axis ICOS (Intergrated Cavity Output Spectroscopy) 



Gas mapping acquisition



Gas mapping

Survey Area: Flight trajectory
pockmarks

CH4 concentration (ppm) 



Target 1: Faults
- Are we able to detect/map faults? Yes 

tw
o w

ay tim
e

distance

tw
o w

ay tim
e

distance

Distance (x)

MBES
Bathymetry – sea bottom

HR/boomer
s.b. – 20/50 m below s.b.

Reflection Seismic
s.b. – 500 m below s.b.

D
istance (y)



Target 2: Blue Clay Formation
- Are we able to detect and estimate the Blue Clay thickness? Yes 

Blue Clay Formation

Real dataFeasibility study: syntethic data



Target 2: Blue Clay Formation
- Seismic data need borehole data for validation, calibration and time 

to depth conversion



Faults mapping – Initial model
Southern sector

Northern sector

From:
Preliminary results –

Assessment of road tunnel option 
between Malta and Gozo
Mott MacDonald, 2012
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Faults mapping – real data
Initial model

Real data

?

Real data appear
more complex than 

prognosis!
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