
Good afternoon and thanks to the organisers of Seismic 
2020 to present at this excellent event. 
Today I will be presenting a key piece of technology to 
acquire data with which geophysicists can improve the 
image of the subsurface and reassure people that the answer 
to reducing atmospheric CO2 concentrations is to store CO2 
safely and permanently underground.  It can also be used to 
maximise the economic recovery of hydrocarbons, especially 
through CO2EOR. 
In 5 minutes I will present a low environmental impact 
seismic source that can be placed on the seabed, or 
underground below the weathered zone on land, to acquire 
very high quality 4D seismic data with low cost.  The next 
slide shows the source in operation in Oman last year. 



The source was set up to acquire data into a 25 x 10 
km spread in a BGP crew for comparison with an 
Inova AHV IV 80,000 lb vibroseeis unit.  
A test was also made into a permanent monitoring 
well in the mature Yibal field but unfortunately we 
were not allowed to take pictures of this. 



PDO was pleased with the comparison with vibroseis
and we could see events down to 3 seconds and out 
to 3km.  The results were presented at an SEG 
workshop in Oman in November last year and I 
would be delighted to share the released data.  The 
source has also been demonstrated 3 times to Total 
as part of the Metis project and evaluated for 
penetration, endurance - 43,000 shots and in 
comparison to vibroseis.  



So why is monitoring important.  I believe the ability of geophysicists to see what is 
happening far below the surface is amazing and think the general public would too if 
they were offered images or a seismic movie.   Perhaps the key to convincing the 
public that the solution to providing reliable, affordable and clean energy is CO2 
storage.  Maybe the answer to supplying a new  hydrogen economy is blue hydrogen 
from natural gas but with solar power at 1.35 cents per kWh in Abu Dhabi and 1.32 
cents in Portugal the competition and collaboration with green hydrogen is clearly 
intense. 
Monitoring the carbon imbalance is clearly a term associated with achieving a circular 
carbon cycle as part of a circular economy.
Regulators will need to be assured that CO2 is being safely and permanently stored 
before paying out credits as is the case in US 45Q where operators get $35 per tonne 
for CO2 used in CO2EOR and $50 per tonne for CO2 storage. 
All experts agree that Monitoring Reporting and Verification are key to CO2 storage. 



As shown on this slide, we believe that our simple source, 
deployed on the seabed will address many of the current 
issues associated with sources for illuminating permanent 
arrays of sensors. 
We believe seismic sources on the seabed will provide more 
and better quality measurements with which to understand 
dynamic changes as CO2 is injected into the subsurface, 
especially with regard to CO2EOR. It may even be possible 
to determine CO2 saturation from high quality seismic in 
combination with other data?
The same permanent array of sensors and sources can be 
used to supply seismic data for MER, CO2 storage and 
CO2EOR.  



In 2001 I worked on the IEA World Energy Outlook for global energy 
supply and wrote about the incredibly results from 4D seismic.  19 
years later perhaps it is possible that advances in geophysics coupled 
with big tech data management and analytics skills and high 
performance computing can use 4D seismic data to provide incredible 
visualisation of the subsurface.  Studies of the surface area required for 
improving standards of living suggest that we will need to use the 
subsurface.  To do that we must show the public what is happening 
underground.  Perception can be far more damaging than reality. 

We have been fortunate to secure a grant from Scottish Enterprise, 
Japan and the EU to develop the technology and are now actively 
seeking partners to realise our vision to monitor the carbon imbalance 
and provide opportunities to demonstrate.   Together we hope to 
improve the image of the subsurface and the new CO2 storage 
industry.






