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How Marine I.P. can detect oil in seawater starts

with a topological equivalency…

• Hydrocarbons in seawater give the strongest response



Induced Polarization: What does it LOOK like?

IP is a SURFACE-sensitive phenomenon



…these results beat ALL expectations.

We can theoretically detect 0.0001% oil in seawater.

Hydrocarbons in seawater give the strongest response



Williamson & Associates IP Lab 



The Prototype Marine Induced Polarization Streamer System



The South African Array achieved a depth-penetration of 20+ meters

How deep can we see?

Investigation range is primarily dependent on electrode spacing 



Marine Induced Polarization Technology 

Sea-Trials and mineral exploration using IP:

• Offshore of the USA (Gulf and Atlantic coasts) 

• Papua New Guinea

• South Africa
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Case Study – South Africa
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Case Study

Long Island Sound Organic Sludge

DANGEROUSLY TOXIC TO HUMANS AND WILDLIFE

• Up to 70,000 spores/cc of Clostridium perfringens

• Significant sulfide content (organic reducing 

environment)

• Moving slowly with tides and long-shore currents



Seattle CSO mapping

Marine IP technology 

will pick up:

• Sewage

• mill waste

• Pipelines

• metallic debris

• hydrocarbons



In Washington State:

• There are 5 refineries operating in Washington

 “Crude by Rail” delivery where rails run along 

waterways such as parts of Puget Sound and the 

Columbia River

 Tanker delivery

• Shell Oil platforms in Seattle

• Prolonged pollution from sewage outfalls and CSO 

events



In the Gulf of Mexico:

Aside from catastrophic well failures, potential for 

small leaks exists everywhere

• 7,400 drill platforms and well-heads from older 

platforms

• Estimates up to 1,000,000 MILES of pipeline 

 pipeline “spaghetti” was laid down in pre-GPS 

days and is poorly located

 Buried and re-exposed by storm-surges



For more:

An invited 

feature article in 

Sea Technology 

magazine gives 

some basic 

background for 

Marine IP:



This paper in 

Ocean Science 

describes the 

hydrocarbon 

plume-tracking 

technology: 



Marine IP Technology: a broad application tool 

for deep ocean and seafloor oil mapping.

Williamson & Associates already have a 

shallow-water system operational.


