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A vision in the oil industry for decades is becoming a reality. Finally, we are able to react 

proactively to formation resistivity properties several meters ahead of the 

drill bit, instead of reacting to measurements behind the bit. Through a 

collaboration between an operator and service company, a technology 

for measuring resistivity contrasts ahead of the bit in real time to reduce cost and risk 

during drilling operations was developed. 

 

Two electromagnetic look-ahead (EMLA) prototypes have been developed for 12 ¼-in. to 14-in. 

boreholes. The EMLA tool is modular and consists of a low-frequency transmitter inserted in the 

rotary steerable drilling assembly and two to three receivers spaced out in the drillstring. The 

EMLA-tool uses the same sensor technology as the commercial ultradeep “look-around” 

directional resistivity tool. The formation structure ahead of the bit is interpreted by a new 

inversion method to differentiate sensitivity around the tool from effects ahead of the bit. The 

look-ahead capability is dependent on the transmitter-receiver spacing, frequency, resistivity 

around the tool, thickness of the target, and the resistivity contrast ahead of the bit. 

 

The EMLA tool provides a step change with regard to precision in detecting changes 

in resistivity properties ahead of the bit in vertical and low-angle wells. The ability to react to 

resistivity contrasts ahead of the bit has a direct impact on how wells are drilled. The main 

application of EMLA to date has been to drill the well section above the reservoir closer to top 

reservoir to avoid complications in the overburden shale, as presented in two case studies. 

Challenges related to salt drilling are addressed in another case study where the salt exit was 

detected 30 m ahead of the bit. Improved precision in coring point selection is also demonstrated. 

 



 

 

Monica Vik Constable started working in the oil industry in 1997 as a wireline field 

engineer for Schlumberger before moving into Petrophysics. She joined Statoil as a Senior 

Petrophysicist in 2005, and was a Leading Advisor in Petrophysics in Statoil from 2009 – 

2014. She is now a Specialist in Petrophysics and coordinates the Logging Technology 

Group in Statoil. She has amongst others been overseeing the implementation of extra 

deep and look ahead resistivity logging in Statoil. 
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Ancient buried terrestrial landscapes contain records of vertical motions which can be used to probe 

histories of geodynamical processes. In the North Atlantic Ocean, sedimentary basins contain excellent 

evidence that the continental shelf experienced staged subaerial exposure. For example, now buried 

landscapes were uplifted, rapidly eroded, and drowned close to the Paleocene-Eocene boundary. We use 

commercial wells and three-dimensional seismic data to reconstruct a 57-55 Ma landscape now buried ~1.5 

km beneath the seabed in the Bressay area of the northern North Sea.  

Geochemical analyses of organic matter from core samples intersecting the erosional landscape indicate the 

presence of angiosperm (flowering plant) debris. Combined with the presence of coarse clastic material, 

mapped beach ridges, and dendritic drainage patterns, these observations indicate that this landscape was 

of terrestrial origin.  

Longitudinal profiles of ancient rivers were extracted and inverted for an uplift rate history. The best-fitting 

uplift rate history has three phases and total cumulative uplift of ~ 350 m. Biostratigraphic data from 

surrounding marine stratigraphy indicate that this landscape formed within 1-1.5 Ma. This uplift history is 

similar to that of a slightly older buried landscape in the Faeroe-Shetland basin 400 km to the west. These 

records of vertical motion can be explained by pulses of anomalously hot asthenosphere spreading out from 

the incipient Icelandic plume. Using simple isostatic calculations we estimate that the maximum thermal 

anomaly beneath Bressay was ~50˚. Our observations suggest that a thermal anomaly departed the 

Icelandic plume as early as 58.5 Ma and had highest average temperatures at ~55.6 Ma. 

Bio: 

Gaia is currently a PhD student at Imperial College London researching uplift and erosion histories in the 

northern North Sea, with a studentship from NERC DTP's Science and Solutions for a Changing Planet (SSCP). 

She completed her MSci in Earth Sciences at University College of London (UCL) and University of Texas at 

Austin (UT). Gaia's main areas of research are geomorphology, surface processes, geodynamics, and 

planetary sciences. 

The LPS helped to fund core laboratory/geochemical aspects of her project, to determine whether the 

landscape was terrestrial or marine. 

 

 

 


