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Determination of the Radiocarbon Values of Sediment Trap Samples Collected From the Gulf of Mexico Following the Gulf Oil Spill in 2010
Chanton,J. and Bosman, S. (Florida State University)

Introduction 

Following the Deep Water horizon Oil Spill in 2010 a kiel type sediment trap device was located near the wellhead site at seven km SW of the DwH well (28º 42.55N, 88º 25.34W) at ~1540 m water depth.  We hypothesized that petrocarbon and other contaminants lingering in the water column were adsorbed to fine particles and that these were sinking through the water column towards deposition on the sea floor.  Sinking material was collected in twenty consecutive 3-week intervals between August 25, 2010 and October 19, 2011 and fixed in-situ with mercuric chloride in a salinity gradient (40 PSU).  The work described in this report were to characterize the 13C and 14C isotopic composition of the sinking particulate material captured in the trap.
Experimental

Prior to carbon isotope analysis samples were dried, ground, treated with 10% HCl to remove carbonates, rinsed and freeze dried. Samples were then analyzed for δ13C-POC and Δ14C-POC. The first analysis was performed on a Carlo Erba elemental analyzer coupled to a Delta XP Thermo Finnegan isotope ratio mass spectrometer. Results are presented relative to VPDB (δ13C = (Rsam/Rstd -1) X1000, where R = 13C/12C). Samples for ∆14C-POC analysis were combusted, and purified CO2 prepared for sending to an AMS facility.  

Results and Discussion

     The 13C of the POM varied from -21.5 to -22.4‰.  The Δ14C-POC signal varied from -114 to +76‰ is consistent with transitory variations in the contribution of oil spill contaminants to sinking matter related to a fall diatom bloom which occurred following the oil spill.  During the diatom sedimentation event, the fossil fuel signal was masked by the large amount of newly assimilated phytoplankton carbon that sank, resulting in a more modern overall value (Δ14C-POC = -21‰). The Δ14C-POC signal increased further (+76‰) in the second half of September 2010, as fossil carbon was temporarily cleansed from the water column, but phytoplankton still sank, albeit at low concentrations. A value of +40‰ or greater is indicative of modern carbon fixed at the surface (Chanton et al., 2012). The subsequent rapid shift to Δ14C-POC representing more fossil carbon in October (-80‰) to the end of December (-140‰), reflects the renewed increase in the relative contribution of oil components to total settled material, as oil constituents increased again in source water. In 2011 Δ14C-POC became successively more modern and trended with a PAH source indicator (Yan et al., 2016), as contributions of crude oil to total organic carbon flux and to petroleum hydrocarbons simultaneously decreased with time.

Conclusions

The persistent deposition of the spill-associated substances in the 5 months after the spill is evidence that oil spill substances must have lingered in the water column long after their release ended, although oil visible at the sea surface disappeared within weeks following capping.  These same mechanisms must have been in effect before the leak was capped, leading to unprecedented accumulation rates at the seafloor and providing an explanation for DwH’s unexpectedly strong impacts on benthic organisms, including fish and coral in deep-waters.
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