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Human Impacts

The rights of future generations 

The rights of a fifth of the worlds population that 
depend on sea food for their only sores of protein.

The rights of tribes and others who make their 
living from the ocean 



– Calcification
– Reduced energy for growth and reproduction
– Reduced tolerance of other environmental 

stressors (Oxygen and temp.) and reduced 
immune response 

– Behavior change (disrupted predator 
avoidance behavior, homing ability) 

Potential Biological Impacts
of Ocean Acidification



• Increase in sound transition in the water
• Shift of prey species range out of predator area
• Settlement (less sticky) 
• Change in phytoplankton composition 
• Biogeochemical cycles mediated by pH
• Other physiological effects e.g. protein 

synthesis 
• Unknown impacts

More potential impacts 



Solutions:

• Shift to renewable energy sources to end 
excessive carbon emissions

• Mitigation  / technological fixes
• Kelp restoration - removes carbon, increases habitat

• Reduce other stressors to increase ecosystem 
resilience



What not to do:

• Mitigation  / technological fixes that might not be 
good:  iron fertilization  

• Scare people too much 









Huge Shipman

Reduce harm to increase ecosystem resiliency 
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We don’t support k-12 education as a viable 
solution to changing behaviors and fostering an 
informed electorate.  

Why? 



It takes too much money.  

We already pay for the teachers and schools.  We just 
need to spend a little bit more in professional 
development and materials to leverage the skills of 
50,000 teachers.  



There are 295 independent school districts 
that choose their own curriculum.  We need to 
convince the each school principal to allow 
their teachers to attend trainings and adopt 
new curriculum.

Set stronger state standards in science and 
support them.  The next generation science 
standards have been adopted but there are few 
resources to implement them.



It takes too long we need to act now!

Yes we need to act now, but we can attack this on 
different fronts if we coordinate actions.   
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Why Ocean Acidification Education  

• Scope of opportunity: Over 1.1 million students;  
50,000 teachers.  WA pop 6.8 M  (16%) 

• Standards changing  - Next Generation Science 
Standards adopted 2013 

• Students want it 
• Teachers want:

• High quality, well tested materials 
• More relevant ways to meet the standards
• “Replace, don’t add to my list of things to cover 
• Low cost

• High level support for OA and Climate Change 





“I went to school on the mainland.  When I came 
back, my house was gone.  They moved it, 
otherwise it would have fallen in.”  Leona 
Goodhope, Shishmaref Alaska





Also vulnerable to OA…
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Early Post-glacial   16,500 BP
Present

Present 
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Stressors on marine ecosystems

Over harvest, Increasing Temperature, Habitat 
loss, Toxics, Eutrophication Low oxygen Ocean 
acidification 

Human Behavior











A year in the life CO2

http://www.thenation.com/blog/197241/10-ways-help-
keep-fish-healthy-and-water-
clean?_ga=1.222291035.2128651219.1423328492#







http://www.carbonmap.org/#Area



https://www.youtube.com/watch?feature=pla
yer_detailpage&v=x1SgmFa0r04



http://maps.grida.no/go/graphic/historical-trends-in-carbon-dioxide-concentrations-and-temperature-on-a-geological-and-recent-time-
scale







Sarah Cooley  - Ocean Conservancy 
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