
Introduction  

 Southern California beaches are a valuable 
resource for humans and wildlife alike and key 
contributors to our state’s economy and cultural identity.  
Threats to healthy, well-functioning beaches therefore 
play an outsized role in our thinking about and 
management of these communities.  When sandy 
beaches are heavily impacted by humans, ecosystem 
function may degrade dramatically.  This study is 
focused on the effects of one such anthropogenic 
impact: elevated tarring upon beach systems.  

 Oil spills have harmed ecological and social 
systems across the globe with our largest local marine 
oil spill, the 1969 Santa Barbara Spill, becoming the 
archetypal incident and the lens through which all 
subsequent spills have been viewed.  We hypothesized: 

Refugio Oil Spill tar is negatively impacting the economic, 
social, and ecological quality of our beaches. 
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Conclusions  
•  Fresh tar: ↑↑ death, ↓ swimming 
•  Weathered tar: ↑ death, ↓ swimming 
•  Public sentiment: ↓ support for 

offshore oil drilling  
•  Public expenditures: ↓ spending at 

oiled beaches 

 We prepared six chambers with 10 juvenile sand 
crabs (Emerita analoga; 6-8 mm TL) each, divided into 
two replicates of three treatments: control, fresh tar and 
weathered tar. Tar treatments were created by adding 
eight grams of fresh (Haskell’s beach, Santa Barbara 
Co.) or weathered (Gladstone’s beach, Los Angeles 
Co.) tar into 250 ml of seawater.  Controls contained 
seawater with no added tar.  Treatments were aerated.  
Mortality and vigor was assessed frequently. 

Toxicity Assay 

Toxicity: Behavior  

 
 
 
 

Public Spending & Attitudes 

 
 
 
 

Crab mortality was higher in fresh than 
in weathered tar and lowest in controls.  
The vigor of crab swimming decreased 
over time in tar treatments.  

Fresh tar had more lethal and 

sublethal effects than weathered tar.  Tar 
therefore can reduce sand crab ability to 
swim away from natural predators, and 
ultimately reduce their survivorship. 

Economic Impacts: After the Refugio spill, visitors to more tarred beaches were 
spending less than visitors to less tarred beaches.  
Drilling Support: Beach goer support for offshore drilling declined between fall of 
2014 and the summer of 2015 (post spill).  

Toxicity: Mortality  

ESRM Program
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Tar Inhibits Crab Swimming 
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1) Spending declines as tarring increases 

Level of Tarring Open Poll Opinions 
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2) Offshore drilling support has declined 


