Monitoring and Assessment of Potential Impacts of Oil Contamination on 

Coastal and Marine Ecosystems in the northern Gulf of Mexico:

Task 3 (Phase I → Phase II)
Investigators:

Dr. Scott P. Milroy (community ecology; coupled biophysical models) – PI

Dr. Stephan Howden (ocean observing systems; physical ocean dynamics) – co-PI

NGI BP-GRI Tasks – Task 3 (Phase I) Progress:

1)
Vertical (CTD) profiles of temperature, salinity, density, dissolved oxygen, BB9 
backscattering, and 
FL3 chl-a/CDOM/PhycoE fluorescence from 21 stations within the Mississippi Sound (MsS) 
and 2 
stations within the Chandeleur Sound (ChS), acquired simultaneously with water, sediment, 
suspended particulate, and tissue samples over three 
cruise-days (30 AUG, 01 & 03 SEP 2010) 
aboard the R/V McIlwain (Milroy)
2)
Collections of surface/bottom water and sediment for qualitative and quantitative 
assessments of 
polycyclic aromatic hydrocarbon (PAH) contamination (Milroy)

3)
Collections of commercially- and ecologically-valuable macrobiota (incl. Menhaden, Pink Shrimp, 
Oyster) for standard biometrics, total lipid content, and quant/qual assessments of PAH contamination 
(Milroy)
4)
Collections of size-fractioned particulates (20-53 m and 53+ m) for phyto/zooplankton 
identification, enumeration, total lipid content, and quant/qual assessments of PAH contamination 
(Milroy)
5)
Monthly collection/analysis of dissolved hydrocarbon samples in surface waters within the MsS and 
from NGI stations 2, 5, 8 (Gundersen & Howden)
6)
Monthly in situ incubations for surface net primary production (netPP) and respiration (RESP) within 
the MsS and from NGI stations 2 & 5 (Gundersen & Howden)
Task 3 (Phase II) – Action Items:

1)
Repeat CTD casts and water, sediment, suspended particulate, and tissue collections from 
previous stations at the 6-month and 12-month anniversary of the Task 3 (Phase I) cruises for 
time-
trend analyses of PAH contamination within the MsS and ChS (Milroy)
2)
Complete time-intensive identification and enumeration of phyto/zooplankton from the size-
fractioned particulate (20-53 m and 53+ m) samples (Milroy)

3) 
Provide time-trend analyses of the standard biometrics, total lipid content, and quant/qual 
assessments of PAH contamination within the commercially- and ecologically-valuable macrobiota 
communities originally sampled in Phase I (Milroy)

4)
Utilize these data for the initialization, validation, and calibration of a companion oil spill-food web 
interaction model to hindcast/forecast oil-related hypoxia and the potential trophic transfer of PAHs 
(q.v. Milroy’s proposed Oil Spill / Food Web Interaction Model:  new NGI BP-GRI Phase II task)
Task 3 (Phase II) – Background:

Polycyclic aromatic hydrocarbons (PAHs) comprise a large fraction of the SLC oil petrochemicals.  While PAHs are widespread in nature in low concentrations due to “normal” anthropogenic activities, surface water samples collected along the Gulf coast indicate that the combination of oil related organic compounds (i.e. PAHs) have already exceeded chronic aquatic life benchmarks (EPA 2010) due to the DwH spill.  While the higher molecular weight compounds are toxic to living organisms (Collins et al. 1998), lower molecular weight PAHs are utilized by certain microbial communities as a source of organic carbon.  Biodegradation of low molecular weight PAHs is one of the major pathways of eliminating hydrocarbon pollutants from the environment and the initial catabolism of hydrocarbons oxygen (Cerniglia 1984). Therefore, biodegradation of hydrocarbons derived from oil spills may increase the rate of heterotrophy driving the balance between autotrophic production and heterotrophic consumption of dissolved oxygen further into the negative, thereby contributing to the local/regional hypoxia dynamics (Rabalais et al. 1994, 2007; Hetland 2005; Brunner 2006; Hetland and DiMarco 2007, Dillon 2008). 

The lethal and sub-lethal effects of PAH exposure on marine organisms (particularly the more sensitive juvenile forms) are expected to drive significant shifts in primary and secondary production, larval recruitment, and community structure within the lower tiers of the marine food web (Gin et al. 2001).  The potential incorporation of PAH-related carcinogens into local fisheries (Baker 1983) and shellfish (e.g. oysters, shrimp, crab) is also a major cause of concern.  Monitoring the impacts of PAH-contamination within ecologically and commercially important species will not only serve to define the extent of ecosystem impairment as a result of the DwH spill, but such information will also be used to inform resource managers and provide data to initialize specialized oil spill-food chain interaction models capable of forecasting production, mortality, and the bioaccumulation of PAH-toxins among end-members within the larger marine food web.

Task 3 (Phase II) – Sampling NGI, MS, & MC Stations (Fig. 1):
Sensor profiles:


SeaBird (sal, temp, density, dissolved oxygen), H2S/pH/ORP, Optics FL3 (chl-a, 






CDOM, and phycoerythrin fluorescence), Optics BB9 (backscattering), Optics 






AC9 (absorption and total attenuation)

PAH Analyses:


Quant/Qual PAH assessments of bulk seawater, sediments, suspended 









particulates in the 20-53 m & 53+ m size fractions, and macrobiota (e.g. 








Menhaden, shrimp, and oyster) tissues (Jones Environmental Laboratory)

Lipid Analyses:


Total lipid fraction within suspended particulates in the 20-53 m & 53+ 









m size fractions, and macrobiota tissues (Milroy)
Community Analyses:
Standard biometrics of the macrobiota; species abundance, diversity, and 








biomass of phyto/zooplankton within the 20-53 m & 53+ m suspended 








particulate size fractions (Milroy)
Task 3 (Phase II) – Timeline/Milestones:

Jan – Feb 2011:


Sample/Data analyses (Milroy)
Feb – Mar 2011:  

Perform “6-month” CTD casts and water, sediment, suspended particulate, 







and tissue collections at original Task 3, Phase I stations (Milroy)
Mar – Aug 2011:  

Sample/Data analyses (Milroy)
Aug – Sep 2011: 

Perform “12-month” CTD casts and water, sediment, suspended particulate, 







and tissue collections at original Task 3, Phase I stations (Milroy)

Sep – Dec 2011:  

Sample/Data analyses (Milroy)
Jan – Feb 2012:  

Draft final project report

15 Feb 2012:  


Final project report due
Task 3 (Phase II) – Summary Budget:
Total salaries & benefits






$  46,319
Travel/ship time (R/V McIlwain – 6 days)

$  12,900

Total Commodities/PAH Analyses



$  20,830
Total Equipment







$    7,089
Total Indirect Costs (46.5% of TDC)


$  37,223
Total Costs









$124,361
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Figure 1.  Task 3 (Phase I) stations within northern Gulf of Mexico coastal waters.  These will serve as repeat stations for oil contamination studies (Milroy, NGI-MS-MC stations) proposed as part of Task 3 (Phase II). 
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