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Woods Hole Oceanographic Institution

• Largest private non-
profit ocean sciences
institution

• Operates joint Ph.D.
program with MIT



• ~150 faculty (most “environmental”)
• Departments

– Biology
– Marine Chemistry and Geochemistry
– Marine Geology and Geophysics
– Physical Oceanography
– Applied Ocean Physics and Engineering
– Program in Marine Policy

• Institutes
– Ocean Life Institute
– Coastal Ocean Institute
– Ocean and Climate Change Institute
– Deep Ocean Exploration Institute



MIT/WHOI Joint Program in
Oceanography/Applied Ocean Science and

Engineering

Awards joint MIT-WHOI Ph.D. degree

~130 students

~800 graduates

offer ~ 70 MIT classes (Courses 2, 7, 12)



• MIT Director of the Joint Program
– Professor Paola Rizzoli

• WHOI VP for Academic Affairs and Dean
– James Yoder

• web.mit.edu/mit-whoi/
• www.whoi.edu/education



Extinction

• How much?
• Why?
• How to analyze it?
• How is it managed?



• Geological average lifespan of species ~106

years
• Recent average lifespan of birds and

mammals ~104 years
• Projected immediate future lifespan ~102 -

103 years
• Extinction rates above background by factor

of ~104

• We are in the middle of the 6th great
extinction event in the history of life on earth

How much extinction?



Projecting extinction rates NOT easy

• Species-area relationships
S = cAz     z~0.25

• Trends in IUCN classification of threatened
species

• Estimates of extinction probability
• Branching processes in phylogenetic trees
• How many species are there anyway?

(~7x106 or
• “... a true total anywhere in the range 3 to 100

million could turn out to be correct...” R. May)



International Union for the Conservation of
Nature (IUCN)

• “Red Book” or Red List of Threatened
Species www.iucn.org/redlist/

• Classification of species









Causes of extinction

• Habitat degradation or destruction

• Overexploitation

• Pollution

• Invasive species

• Disease

Wilcove et al. 1998



Wilcove et al. 1998









Extinction
• an inherently demographic problem (gotta love

that exponential growth)
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Southern Beaufort polar bear lifeSouthern Beaufort polar bear life
cyclecycle
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Deterministic population growthDeterministic population growth
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Polar bears: populationPolar bears: population  projectionsprojections  under climateunder climate
model conditionsmodel conditions
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Managing extinction

• Endangered Species Act  (ESA)
• Marine Mammal Protection Act (MMPA)
• Convention on International Trade in

Endangered Species (CITES)





Endangered Species Act

• Endangered species



Endangered Species Act

• Threatened species






