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OUTLINE 

• Background  
– How is oxygen important to animals? 

• Hypothesis & Questions 
– Who utilizes the OMZ? 

• How? 
– Data analysis 

• Future Research 
– Accelerometer 



• Feature of every ocean 

– Respiration 

• Expanding with climate change 

• To understand implications  study animals 
that intersect OMZs 

 

Oxygen Minimum Zone (OMZ) 



(Hofmann and Schellnhuber 2009)  

PRE-INDUSTRIAL 

[O2] μmol/kg  

PRESENT DAY 



 
60 μmol/kg O2 

hypoxic 

Keeling et al (2010) 



Adaptations 

• Oxygen extraction 

• Lower metabolism 

• Anaerobic metabolism 

Childress and Seibel (1998) 



OMZ 
Non-OMZ 

Friedman (unpublished) 
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Hexanchus griseus 

• Common name: 
Bluntnose sixgill shark 

 

• DMV and recorded as 
deep as 1,875 meters! 

Photo by: Arik Pulsifier 



Echinorhinus cookei 

• Common name: 
Prickly/Cooke Shark 

 

 

 

 

 

 

• DVM and low activity 
levels during the day 
(Dawson) 



Methods 

 

• 3 sixgill sharks 

• 1 prickly shark 

SATELLITE 



Preliminary Results 

SIXGILL PRICKLY 



Hypothesis 

The sixgill shark utilizes  

the OMZ and the  

prickly shark doesn’t 
 

 

 

 

 



HOW?  

• Are the day depths for sixgill sharks 
significantly deeper? 

 

 
PRICKLY SIXGILL 



HOW?  

• How active are they during the day? 

– Variability in vertical movement 
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PRICKLY SIXGILL 



Vertical Movement 

SIXGILL PRICKLY 
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Future Research 

• Modern satellite tags: 

–Tri-axial accelerometer-magnetometer 

• ODBA  (Wilson et al. 2008) 

 



Accelerometer Data 

Wilson et al (2008) 



THANK YOU! 

Questions? 
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