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Climate Change in the 
Anthropocene

• 350 billion tons of carbon release 
since 19591

• Global oceans store 1/3 of carbon 
dioxide produced from human 
activities2

• Response In the oceans:
• Ocean Acidification
• Increasing SST
• Sea-Level Rise



Impacts to Behavior 
• Teleost fish exposed to lower pH had 

impacted responses to olfactory 
cues3

• Impact to cognitive function from 
increased pCO2 and temperature4

• Tracking ability in sharks reduced 
under ocean acidification conditions



Elasmobranchs: Sharks, skates 
and rays 

• Chondricthyans are an ancient class 

of animals

– Will they be able to adapt fast enough?

• Behavioral studies to help inform 

the future composition of ocean 

ecosystems

• Smooth Dogfish as a model study 

species to understand other 

elasmobranchs



Treatments
Local Delaware Bay species: juvenile Smooth Dogfish - Mustelus canis

Diel-fluctuating pCO2 treatments:
• End of century “business as usual” –

mean 1000ppm
• Mid century – 750ppm
• Present day – 410ppm

Temperature treatments:
• +3° over summer mean
• +1.5° over summer mean
• 10 year  averaged summer mean 

Synergistic Effects
 



Chemosensory System Tests
• Use a choice-wise flume to determine 

behavior from chemosensory stimulation

• Introduce two different water 
sources that remain separated 
for the length of the flume

• Used to evaluate tracking and 
aggression towards odor 
source



Electrosensory System Tests
• Used laboratory-built dipole to mimic prey on 

seafloor 

• Used to test ability to 
localize prey5

• Detection of weak electrical 
signals by the ampullae of 
Lorenzini



Stay tuned for findings!

Suggestions & Questions?
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