






































































































































































































































































































































RSG Project 98/21  Geochemical analysis of seabed cores.  Presented by Steve Cawley (BP) on behalf 
of Geolab Nor. 
 
Mr Cawley explained that Geolab Nor had carried out a series of geochemical analyses on the gravity 
cores collected by RRV Challenger (RSG project 97/50).  This work was now complete and a final 
report had been received from Geolab Nor.  Mr Cawley went on to explain how he had reinterpreted 
the results based on the experience of BP Amoco with geochemical analysis of seabed cores in the 
region.  He concluded that Geolab's interpretation was perhaps optimistic in that some of the perceived 
"microseepage" could be from reworked source rocks in the sediments.  He did however agree that 
sample 'F' in Quad 16 could contain seeped biodegraded oil. 
 
Mr Cawley agreed to produce a brief overview, charts and map to go with the Geolab report and that 
this would be distributed to members during April 2000. 
 
Comments on Geolab Nor’s report by S. Cawley, BP Amoco: 
Irish Rockall Area Surface Geochemical Survey. 
Gravity drop-cores were collected during site survey work for PIP’s shallow (<200m below sea bed) 
coreholes drilled by the BGS in July 1999. Core samples were analysed by Geolab Nor. The views 
expressed below are based on my (plus BP colleague’s) experience of sea bed coring detecting macro 
and micro-scale petroleum seepage. They do not coincide with Geolab Nor’s conclusions. 
 
Petroleum seepage which can be ground-truthed reduces risk of occurrence of a working petroleum 
system in a basin.  Macro-seepage occurs in petroleum-rich, highly leaky basins with distinct focii of 
migration and is usually manifest as actively flowing seeps e.g. Gulf of Mexico. By its nature such 
seeepage dominates the organic signature at the point of sampling.  Micro-seepage is much harder to 
identify and it’s therefore much more probable to attach false positive conclusions.  Inter-action 
between seeping petroleum and near-surface bacterial communities typically results in biodegradation 
of the oil. Micro-seepage is a slow-rate system allowing plenty of time to biodegrade the seeping oil.  
 
Under instruction from PIP STC Geolab Nor performed several different types of analysis on drop core 
samples from >1m depth. Headspace gas and Total Scanning Fluorescence did not show evidence of 
thermogenic petroleum seepage, showing only biogenic gas and recent organic matter (ROM) 
respectively. 
 
Adsorbed Gas (analysed after sample disaggregation for gas composition and δ13C isotopic value) -  
evidence that there may be micro-scale seepage of thermogenic gas. BP’s experience is that while the 
data may be good quality, interpretation is not always straight forward.  The occurrence of reasonable 
concentrations of nC2+ and ratios of Ethane/Methane, Propane/Methane, Wetness and iC4/nC4 
governed selection of samples for δ13C analysis.  The attached figure (which can be enlarged by 
dragging corner handles) shows δ13C data per nC1-nC4 
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fraction sitting in varied biogenic-thermogenic gas fields.  Many of the samples show evidence of oil-
associated gas seepage, whilst a few also suggest a contribution from a high maturity, dry gas (coaly?) 
source. 13 of 35 (35%) suggest micro-seepage of thermogenic gas. Distribution of such samples is 
shown in the map below figure (which can be enlarged by dragging corner handles). 
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Extract GC analysis - BP experience is that whole-oil GC analysis of extracts is the best screening tool 
to identify potential petroleum seepage in near-surface sediments.  Geolab Nor hexane-extracted all 
samples and they identified several groups based on GC character: 
Groups A &B  : low extract concentrations dominated by Recent Organic Matter (ROM) and large 
amounts of unknown thermogenic (i.e. migrated oil) hydrocarbon (HC) compounds as well as           n-
alkanes. 
Group C : bi-modal GC trace with significant low molecular weight HC’s but very ROM-dominated in 
the heavier end.  Interpreted as part thermogenic, possibly sourced from a lacustrine system.   
Group D : very similar to Group C, interpreted as possibly containing marine source rock-derived 
mature thermogenic HC’s. 
Group E : flat GC baseline with mod-high concentrations; low levels of light HC’s, dominantly ROM-
derived heavier HC’s but also significant amounts of thermogenic HC compounds. 
Group F : low concentration extract with a large “hump” in the GC baseline of “unresolved complex 
mixture” (UCM) with a “top-up” of typically Group D or E material. Such UCM is typical of 
biodegraded oil. This is also noted in Geolab Nor’s report but they conclude that the is most likely the 
result of ship-board contamination by lube oil and/or grease.  GC-MS analysis of this sample suggested 
mature oil from a terrestrially-dominated source but low concentrations and biodegradation render 
these conclusions tentative at best. 
• My interpretation is that the single Group F sample is the only migrated oil sampled by the drop-

cores.   
  
Conclusions 
IF Geolab Nor’s interpretation is correct then the success rate for sampling petroleum seepage in this: 
1. unexplored basin  
2. with site-survey cores which were not targeted at features thought to be seepage-related,  
is 51% (19 samples out of 35)… this is highly unlikely. 
 
A single reasonable extract sample (Group F) and 13 adsorbed gas analyses hint at the occurrence of a 
petroleum system in the Irish Rockall.  A serious seepage study requires an integrated, fully  targeted 
sea bed core programme of many hundreds of samples to identify background, variations within 
background and anomalies.  Such work could be in addition to, or backed up by,  satellite and airborne 
surveillance. 
 
Steve Cawley 
Senior Geochemist 
BP Amoco Exploration, Aberdeen 
17/4/00 
 


