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Abstract: 

We used satellite remote sensing to quantify hydrocarbon releases cataloged in the Gulf of Mexico, which has large-scale offshore oil and gas operations and is the most 

developed offshore petroleum province in the world. Catastrophic oil spills, like the Deepwater Horizon Blowout of 2010, are a major concern in an oil production region, 

but chronic releases are also an issue. Satellite-based synthetic aperture radar (SAR) images have frequently been used for detecting small-volume releases of oil in the Gulf. 

Hydrocarbon compounds reduce water surface roughness and therefore can be detected on SAR images as dark areas. 

The National Response Center (NRC) oil and hazardous materials spill reports in the Gulf of Mexico submitted by the polluters and by passers-by were collected and filtered 

by SkyTruth from 2001 to 2012. We then determined whether the reports coincided with archived SAR images. We found 302 out of a total 4,574 reports that could be 

investigated in 138 SAR images covering the report locations. Of those, 111 reports of discharges could be seen in 63 SAR images. Some of the images covered multiple 

reports and some of the oil releases described in one report could be observed in more than one image. Current information on platforms, pipeline locations, and ages 

provided by the Bureau of Ocean Energy Management (BOEM) can also help us in identifying probable sources of anthropogenic pollution. 

Measurements made using GIS tools, coupled with the use of a texture-classifying neural network algorithm (TCNNA) to identify oil slicks, indicated that the size of oil 

slicks visible in SAR images is, on average, significantly larger than reported to the NRC. One source in particular, the Taylor offshore platform, produced oil slicks that 

were consistently much larger than other anthropogenic releases. 
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The visibility analysis indicated that 67 reports of releases were from pipelines, platforms or other anthropogenic sources. Of these, 24 could be seen in SAR images. There 

were also 131 reports of releases from unknown sources. Of these, 31 were visible in the images. In all, 104 anthropogenic reports were attributed to the Taylor offshore 

platform (platform 23051 in Mississippi Canyon Block 20) which was destroyed during Hurricane Ivan in 2004 and subsequently removed. Of those, 56 were visible in the 

SAR images and were significantly larger when compared with other reported anthropogenic slicks. The rest of the reports were coded invisible for reasons such as 

attendance of multiple slicks which makes the decision difficult, report falling outside of the image, image contrast, noisy image, no slick at all, wrong coding, and no slick at 

the site but another slick in proximity. 

Satellite images of floating oil are challenged by the possibility of false positives-that is non-hydrocarbons that could have similar signatures in 

remote sensing data. We verified the formation of long wind-driven layers of floating oil released from the Taylor well with field sampling on 22 

May, 2012. Aerial measurements of oil slick length were coordinated with synoptic collections made from a small boat. Chemical analysis confirms 

that the continuous 13 km-long oil slick from the Taylor well was the source of large mousse layers.  

We used Texture Classifying Neural Network Algorithm (TCNNA) to delineate the oil cover and make a 

comparison between the reported area of the oil and the apparent release area. 
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Comparison of the NRC reports to oil slick areas 

measured using TCNNA analysis in RADARSAT and 

ENVISAT images and manually measured in COSMO-

SkyMed images showed that releases are typically small. 

On average, the NRC under-estimated slick size by a 

factor of 13 for anthropogenic slicks and by a factor of 

10 for slicks from unknown sources (shown on left). 

Slicks observed at the Taylor Energy accident site were 

generally much larger than those corresponding to other 

NRC reports, and indicate a persistent source at this 

location. In contrast, most other NRC reports described 

transient events.  Observed slicks at the Taylor site were, 

on average 42 times larger than described in NRC 

reports (shown on left). 

The volume of NRC reports indicates that small releases 

of oil are a common occurrence.  Direct observation and 

measurement using satellite SAR images demonstrate 

that slicks caused by these routine leaks and spills are 

significantly larger than reported to the NRC. Based on 

these findings, we recommend routine monitoring using 

satellite SAR imagery as a tool to independently verify 

pollution reports, quantify the magnitude of 

anthropogenic oil pollution, and encourage more 

accurate reporting by polluters. 
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