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L. Madin, WHOI

A Great Time to Study Ocean Life

•New tools
•New discoveries
•New opportunities

The Good News

How can we do better as ocean scientists and managers?



•2700 researchers, 80+ nations
•10 year study of diversity, distribution, and abundance 
•past, present, and future

www.coml.org

Coordination, cooperation, collaboration

http://www.coml.org/


Oceans 
past

Oceans 
present

Oceans 
future

Changing oceans



The Known

The Unknown

Changing technologies

The Unknowable

http://upload.wikimedia.org/wikipedia/commons/5/5a/HMS_challenger_William_Frederick_Mitchell.jpg


The once opaque ocean



Bouchet 2006

A riot of species 
~1654 new ones every year

••44--5 new marine species daily5 new marine species daily ••Every 2 weeks for ventsEvery 2 weeks for vents



A riot of species

••90% new isopods in the Southern Ocean (adds 6% to GLOBAL 90% new isopods in the Southern Ocean (adds 6% to GLOBAL 
count)count)

••160 microbial 160 microbial ““speciesspecies”” in one drop of seawaterin one drop of seawater

••More molluscs in samples from a 30,000 kmMore molluscs in samples from a 30,000 km22 area of the area of the 
tropical Pacific than all of the Mediterranean Sea that is 30x tropical Pacific than all of the Mediterranean Sea that is 30x 
largerlarger

••Rare is common, common is rare (44% of coral brachyurans)Rare is common, common is rare (44% of coral brachyurans)

••22 coral heads had 30% of all brachyurans in European seas.22 coral heads had 30% of all brachyurans in European seas.



After Ramirez-Llodra et al. 2010
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Deep-sea nematodes

Mora et al. 2008

Global fishes
16,475 known, 4000 to go!

How many fishes in the sea?

“People will be more excited about the last unknown, rare species of fish 
than the last 100,000 unknown species of nematodes.” – P. Bouchet



Barcode of Life

•Faster, unambiguous IDs
•Biogeography
•Sibling species resolved



The Rise of WoRMS

200,000 species by October 2010

•Misnamed
•Double names
•Misspelled names
•Shared names

www.marinespecies.org

What do we know (e.g. Canadian waters?)



Webb et al. 2010

What do we know?

Ocean Biogeographic Information System 28+ million records



Tittensor et al. (2010) Nature

Diversity hotspots (coastal, oceanic)



Regional diversity hotspots

Danovaro et al. (2008) 
Ecography

What managers 
want to know!



Danovaro et al. 
(2008) MEPS

Biodiversity and ecosystem services



Baseline hotspots
53,000 barrels of oil for 120 days 

Harte Research Institute (2009)



Evolutionary hotspots 
The Southern Ocean Octopus’ Garden

After Strugnell et al. (2008)



Bucklin et al. 2010

Genetic barcoding with COI gene, target of
38,000 species by October 2010 (Steinke et al.)

Compare evolution 
within taxa, among 
taxa, among regions

For microbes, 454
pyrosequencing

Visualization tools
Klee diagrams



Counting fishes 
quickly and automatically



Pacific Ocean Shelf Tracking (POST)

Pencil 
eraser 
size

Tracking fishes



Blue highways, hotspots, coldspots and truckstops

Tagging of Pacific Predators uses GPS and daylight to 
track animals, satellite phones to call home

Oceanographic 
ships rarely go here



Dan Costa

Animals as oceanographic “ships”



1950s

1980s

2007

Changing oceans and environmental history

McClenachen (2009) Cons. Biol.

History of Marine Animal Populations

Early use

Early change

Early Depletion



Changing ocean – distant past

Lotze and Worm (2009) TREE



1950s

1970s

1990s

Worm et al. (2005) Science

Tuna and billfish
•Fewer species caught
•Searching wider to find them

Changing ocean – recent past



The role of communication



More transparent, Better planning
More information

Unresolved boundaries, Fewer living resources

More ocean conflicts

Rapid biological change (removal, bycatch, habitat loss)
More biological changes

Coastal concerns, Global concerns
More environmental changes

Energy extraction, Ocean transport, Population 
increase, Communication

More crowded

Ocean future (2020 +)



•establish a baseline of what's there

•figure out which species make the 
oceans function

•provide managers with rational criteria 
for spatial management

Pressures on the ocean will worsen, not lessen



• Lots of ocean

• Few scientists

•Tight budgets

Beyond 2010

How can we do better as ocean scientists and managers?
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