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Building the Science Base for the  

Future of the Gulf 
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ü !ŎƘƛŜǾƛƴƎ ŀ ƳƻǊŜ άƘŜŀƭǘƘȅέ DǳƭŦ of Mexico involves not only recovering from 
DWH, but reversing long-term habitat loss, nutrient enrichment, overfishing, 
coastal development, and climate effects. 

ü Science can help planners: (1) set achievable goals for restoration and 
conservation actions, (2) monitor progress in recovery efforts towards long-term 
goals, (3) help prioritize restoration efforts based on where the greatest 
potentials for recovery lie, and (4) provide ecosystem-level understanding of 
linkages among individual restoration activities and the totality of ecosystem 
services improved through restoration and conservation  

ü ¢ƘŜ ƭŀŎƪ ƻŦ ŀŘŜǉǳŀǘŜ ƳƻƴƛǘƻǊƛƴƎ άōŀǎŜƭƛƴŜǎέ ƛǎ a limiting factor in understanding 
single- and multiple-stressor effects, and setting targets 

ü Societal goals need to be incorporated into restoration planning, priority setting 
and monitoring through a transparent, credible and adaptive approaches 

ü Being prepared for the next environmental catastrophe in the Gulf requires 
better organization among state, federal, private business, and academic 
scientists as well as enhanced monitoring capability, understanding and 
prediction 

 
Overview:  
The Roles of Science Supporting a (more) Healthy Gulf 



üDisaster response 
üFishery management/aquaculture siting 
üPathogen/contaminant mgt. 
üHabitat protection/improvement 
üProtected species management 
üGeneral biodiversity protection 
üCoastal development planning 
üHydrocarbon and mineral extraction 
üRenewable energy siting 
üSea level rise and other climate-related phenomena 
üAir quality and human health monitoring 
üMilitary preparedness 
üOther marine & coastal sectoral uses 

 

 
Science for What? 
Multiple simultaneous science needs for the Gulf 



Oil Exploration and Production 
Expansion in to the Deepest depths 



Gulf Fisheries are Big Business: Commercial and Recreational 

Gulf-Wide   Landings Value: 629 million, Sales: $17 billion, Income: $3.7 billion 

Gulf-Wide   Rec. Sales:  $9.9 billion, Income: $5.1 billion 
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Significant changes in Gulf fisheries: 

shifting conservation issues 

 

  

Important Gulf of Mexico Fisheries: 

Reef fishes 

Large pelagics 

Nearshore predators 

Crustaceans; oysters 

Reduced shrimp effort means 

reduced finfish discards 



Mangrove Losses in Florida

Percent Loss
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Mangrove ecosystems are a major nursery  
area for a wide array of biota and a carbon sink -ÕÃÈ ÏÆ ×ÅÓÔ &ÌÏÒÉÄÁȭÓ ÍÁÎÇÒÏÖÅÓ ÈÁÖÅ ÂÅÅÎ 

Lost, but can be restored using salt 
ÍÁÒÓÈ ÒÅÓÔÏÒÁÔÉÏÎ ÆÉÒÓÔ ÁÓ ȰÎÕÒÓÅÒÉÅÓȱ 



 
Baselines in the Gulf 

üMonitoring of the extent of the Hypoxic area off Louisiana 
üPopulation abundance of some resources 
üSea level height to monitor surface circulation 
üHistorical ocean conditions (temperature and salinity at depth, DO 

 
 
üContaminant levels in water and sediments 
üPAH and metabolites in various seafood and other species 
üAbundance and distribution of turtles and mammals 
üFish disease frequency and distribution 
üDeep ocean communities in vulnerable areas 

 
 

Adequate-Good 

Scramble for Baselines once DWH occurred 



Bottom-Water Dissolved Oxygen 

18-23 July 2009 Data  

2011: 
17,500  km2   

  



Maps of Lands Vulnerable to Sea Level Rise: 
Modeled Elevations along the U.S. Atlantic and Gulf Coasts 
James G. Titus 
Charlie Richman 

Barataria Bay 



419 Dissolved oxygen profiles taken in 2010compared to mean and standard deviation for 

historical 1o ocean climatology for area around the wellhead. Vertical red dashed line 

indicates the DO2 level for hypoxia (1.4 mL/L) 
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Historical Data from 

World Ocean Atlas 

NOAA/NESDIS 
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April 29, 2010 

9 days post-spill 

May 22, 2010 

30 days post-spill 
July 28, 2010 

97 days post-spill 

Loop Current: Actual trajectory 

during DWH Incident ï  

daily monitoring   

August 16, 2010 - 116 days post spill 

 

ÅEddy Franklin appears to continue towards 

reattachment with the Loop current. 

 

ÅNote extreme southern and western 

expression of the Loop Current ï 

implications are that deep plumes detected 

in areas of NW Florida shelf are not 

connected to Loop Current. 

  



Water and Sediment Sampling 
post DWH 

¢ƘŜ {ŎǊŀƳōƭŜ ŦƻǊ .ŀǎŜƭƛƴŜǎΧΦ 
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Seafood Safety Sampling Sequence for Federal Closed Areas 



15 

Finfish Samples

parts per billion (ppb)
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Skin Ulcers on Red Snappers 


