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My Standard Disclaimer…

The views, opinions, alternative facts, and blatant lies portrayed herein, 
are those of the author and do not necessarily reflect the views of the 
National Oceanic and Atmospheric Administration or the U.S. 
Department of Commerce. And certainly no one higher up the food 
chain. #plausibledeniability #fakenews
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Thoughts & Lessons…
…from Post-Incident Monitoring of/Research on Major U.S. Spills

• Incident overviews

• Spill-response-focused monitoring

• Impact assessment monitoring

• Broader lessons learned

• Closing thoughts and apologies



Torrey Canyon – March 1967 

Smith (1968)



• Tanker grounded March 24, 1989

• Alaskan crude oil en route from Valdez, Alaska, to Long Beach, 
California

• Vessel turned to avoid ice in shipping lanes and struck Bligh Reef

• 40.8 - 42.2 million litres spilled

• Resulted in major changes to U.S. spill preparation and response

Some Facts About Exxon Valdez



• Long-term shoreline monitoring program focused on response 
impacts

• Pictures are worth…a lot

• Follow-on experiment based on monitoring results

• Marine mammal impacts inferred from long-term monitoring

What I’ll Discuss re:  Exxon Valdez



T/V Exxon Valdez:  24 March, 1989
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Erich Gundlach

Exxon Valdez Shoreline Cleanup



Exxon Valdez Oil Spill Trustee Council

Exxon Valdez Shoreline Cleanup



Exxon Valdez Shoreline Cleanup





Exxon Valdez:  Recovery from Cleanup

Initially:  a greater degree of recovery was necessary at washed 

sites, but little difference could be discerned between washed & 

unwashed sites after around three years.

20081989



Torrey Canyon:  Smith (1968)



Exxon Valdez:  The Legacy of Mearns Rock



Oil Spill Response Tradeoffs:  Idealized Recovery

Sell et al.,(1995)
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Recovery from Spills:  Exxon Valdez “Parallelism”
Oil spill impact
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Lower Herring Bay Experiment:
2000-2012



Lower Herring Bay Experiment:
2000-2012



• Short-term intertidal damage from cleanup 
diminished within 2-3 years

• Recovery from physical disturbance 
precedes biological recovery

• Drivers of change unrelated to spill can 
complicate impact assessment

• Utility & criticality of “set aside” sites

Lessons Learned from Exxon Valdez Response Monitoring



Footnote:  Exxon Valdez Lingering Oil
Disc Island, Prince William Sound, 4 June 2018…

David Janka, R/V Auklet



Timeline of Recovery from Exxon Valdez Spill



“On the whole, it is quite improbable that a species or 
population of cetaceans will be disabled by a spill at sea, 
whatever the likelihood that one or a few animals might be 
affected or even killed.”

J.R. Geraci, in Sea Mammals and Oil:  Confronting the Risks

“An assessment of the toxicological literature and of the 
available empirical data on EVOS leads to the conclusion that 
direct, long-term sublethal toxic effects on wildlife appear to be 
very unlikely.”

R. Hartung, in Exxon Valdez Oil Spill:  Fate and Effects in Alaskan Waters

Pre-Exxon Valdez Assumptions about Cetaceans & Oil



Exxon Valdez:
Orca Behaviour…Avoidance?

Dan Lawn Los Angeles Times

Craig Matkin/North Gulf Oceanic Society 

Matkin et al. (2016)

Prince William Sound Orca Trends, 1984-2014



Some Facts About Deepwater Horizon
…(aka Macondo, MC252)

• Mobile Offshore Drilling Unit working BP lease, Mississippi Canyon 
252, 80 km off Louisiana coast

• Exploded 20 April 2010, 11 fatalities

• Sank 21 April, mostly uncontrolled flow for 87 days

• 515 million – 779 million litres South Louisiana crude

• 42.8% liquid petroleum, 57.2% gas at source (21 June)

• Maximum personnel 47,282 (8 July)

• Closed fisheries maximum 229,271 sq. km (2 June)



Post-Deepwater Horizon Research & Monitoring

Transocean O. Candies/USCG

Deepwater 
Horizon oil rig 

wreckage

Remotely 

operated 

vehicles

(ROVs)

Approximately 795,000 litres of oil 

leaking per day

GULF SURFACE

GULF FLOOR



What I’ll Discuss re:  Deepwater Horizon
…(aka Macondo, MC252)

• Intensive studies of marine mammal (dolphin) impacts in heavily 
oiled location

• Consistency & “constellation” of impacts across species

• Marsh impact, cleanup, and remediation studies during and after 
response



NOAA/Ron Wooten
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Mandy Tumlin/Louisiana Department of Fish & Wildlife



Deepwater Horizon Bottlenose Dolphin Assessments

1.  Live health assessments 2.  Observational & remote biopsies

3.  Stranded & dead dolphin tissues

• Physical exams
• Blood panels
• Ultrasound
• Pregnancy assessment
• Fecal and blowhole
• Weight & length
• Tooth aging
• Infectious diagnostics

• Genetics
• Hormones (pregnancy)
• Persistent organics
• Survival rates
• Reproductive outcomes

• Demographics
• Weight & length
• Gross observations
• Full histology set (tissues)
• Infectious & biotoxin

diagnostics



Marine Mammal (Cetacean) Routes of Exposure

• Dermal & ocular contact
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Conceptual Model of Oiled Dolphin Health Effects

Schwacke et al. (2013)
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Mammal exposure to DWH oil contributed to the largest, longest lasting marine mammal 
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Deepwater Horizon Dolphin Injury Assessment Findings



DWH Physiological Oil Response “Constellation”
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Deepwater Horizon Natural Resource Damage Assessment Trustees (2016) 



Eric Gundlach

Amoco Cadiz, Ile Grande Marsh 1978



Los Angeles Times/Carolyn Cole



Deepwater Horizon, Bay Jimmy 2010



Deepwater Horizon:
Bay Jimmy (Barataria Bay), Louisiana Test Plots



Reference 2013 Oiled Control 2013

Mechanical Treatment 2013 Mechanical + Planting 2013



Response/Restoration



Deepwater Horizon Marsh Monitoring Conclusions

 Did shoreline treatment improve oiling conditions and recovery? 

Yes, over first few years especially, but with some negative side effects in some 
cases.

 Did planting after treatment help even more? 

Yes, to a large degree, especially for vegetation recovery, invertebrates have 
been slower to recover but still improved; no downsides observed.

 What would we do next time in similar situation?

Recommendation: carefully tailor treatment type and intensity, and follow 
immediately with planting.



Some General Findings…
…from Monitoring/Research on Exxon Valdez & Deepwater Horizon

• Long-term monitoring of impact and recovery from major oil spills 
has shown that  marine habitats are resilient…

• …but not invulnerable

• Marine mammals and other long-lived, slow-reproducing organisms are 
sensitive

• The case for leaving (some) sites oiled and untreated

• Post-incident monitoring should begin during the incident; in some 
cases, restoration should begin early as well



Kasia Pierzga/Whidbey Examiner

F/V Deep Sea, Penn Cove, WA, 2012

…or, not all interesting monitoring takes place at huge spills…



USCG/15 May 2012



C. Andersen/Washington Department of Ecology



F/V Deep Sea – Penn Cove WA
Our “Small Science” Hypotheses

• Oil would be at the surface and not contaminate submerged (>1 m) 
mussels;

• If they were contaminated, depuration half-life of PAHs would be 
several days to several weeks following completion of the response 

C. Andersen/Washington Department of Ecology



Alan Mearns/NOAA



F/V Deep Sea – Penn Cove WA
Our “Small Science” Hypotheses

• We were wrong.



May July November May

tPAHs in Penn Cove Float Mussels

y = 2E+94e-0.005x

R² = 0.99505

Half Life about 4 Months
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1989… 2018…



Final Thoughts…
Why Post-Incident Monitoring?

“What is past is prologue.”

William Shakespeare, The Tempest, Act II Scene I

“Life can only be understood backwards; but it must be lived 
forwards.”

Søren Kierkegaard, Journals, 1843

“Those who ignore the past are condemned to repeat it.”

George Santayana, The Life of Reason, 1905


