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The Census of Marine Life:The Census of Marine Life:

•• AdvancingAdvancing scientific knowledge of marine diversityscientific knowledge of marine diversity

•• Building Building internationalinternational cooperation and technologycooperation and technology

•• Responding to Responding to researchresearch needs for the decadeneeds for the decade



The Census of Marine LifeThe Census of Marine Life
Why Now?Why Now?

“The Known” is meager:
-- 200 commercially important species
-- Near-shore, other convenient areas

“The Unknown” is immense:
-- 1 or 10 million species?
-- 95% of oceans unexplored biologically

“The Unknowable” is not even pondered: 
-- Heterogeneity in Space & Time



The Census of Marine LifeThe Census of Marine Life
Why Now Why Now -- Environmental ObligationsEnvironmental Obligations

•• UN Convention on BiodiversityUN Convention on Biodiversity
-- requires signatories to collect informationrequires signatories to collect information

on living resourceson living resources
•• Marine Protected AreasMarine Protected Areas
•• Sustainable FisheriesSustainable Fisheries
•• Habitat Loss and PollutionHabitat Loss and Pollution
•• Global Climate ChangeGlobal Climate Change



Why Now Why Now -- New TechnologiesNew Technologies
•• Sampling Technologies Sampling Technologies 

•• Optical sensorsOptical sensors
•• Active & passive acoustics: “Every fish is a submarine”Active & passive acoustics: “Every fish is a submarine”
•• Tags (animals doing surveys themselves)Tags (animals doing surveys themselves)
•• Vehicles: unmanned, remotely operatedVehicles: unmanned, remotely operated
•• Genetics Genetics -- Barcode of LifeBarcode of Life

•• Data Management & CommunicationData Management & Communication
•• Satellite communications for realSatellite communications for real--time observations time observations 

from fixed and floating platformsfrom fixed and floating platforms

•• Data Analysis Data Analysis 
•• OnOn--line image libraries, recognitionline image libraries, recognition
•• Modeling & simulation for population estimates Modeling & simulation for population estimates 
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CoML Implementation CommitteesCoML Implementation Committees
NationalNational
••coml.ca, February 2002, Nova Scotiacoml.ca, February 2002, Nova Scotia K. K. ZwanenburgZwanenburg
••coml.jpcoml.jp, March 2002, Tokyo, March 2002, Tokyo Y. Y. ShirayamaShirayama
••coml.au, May 2002, Melbournecoml.au, May 2002, Melbourne V. V. SakellSakell
••coml.eucoml.eu, September 2002, Amsterdam, September 2002, Amsterdam C. C. HeipHeip
••coml.cncoml.cn, October 2002, , October 2002, QingdaoQingdao S. Sun S. Sun 
••coml.us, December 2002, San Diegocoml.us, December 2002, San Diego D. D. FautinFautin
••coml.rucoml.ru, September 2003, Moscow, September 2003, Moscow ??

RegionalRegional
••Southeast Asia, October 2001, Southeast Asia, October 2001, PhuketPhuket S. S. BussarawitBussarawit
••South America, October 2002, South America, October 2002, ConcepciónConcepción R. R. EscribanoEscribano
••Southern Africa, September 2003, Cape Town C. GriffithsSouthern Africa, September 2003, Cape Town C. Griffiths
••Indian Ocean, October 2003, Indian Ocean, October 2003, GoaGoa?? M. M. WafarWafar
••South Pacific, December 2003, New Zealand South Pacific, December 2003, New Zealand J. J. AnnalaAnnala
••Caribbean, Spring 2004, ? Caribbean, Spring 2004, ? E. KleinE. Klein



Grand Challenge QuestionsGrand Challenge Questions
ComponentsComponents

1) What 1) What diddid live in the oceans?live in the oceans?
History of Marine Animal Populations  (History of Marine Animal Populations  (HMAPHMAP))

2) What 2) What doesdoes live in the oceans?live in the oceans?
New sampling technologies (New sampling technologies (Field ProjectsField Projects))

3) 3) What What willwill live in the oceans? live in the oceans? 
Future of Marine Animal Populations (Future of Marine Animal Populations (FMAPFMAP))

4) 4) How to access & visualize data on livingHow to access & visualize data on living
marine resources?    marine resources?    

Ocean Ocean BiogeographicBiogeographic Information System (Information System (OBISOBIS))



History of Marine Animal PopulationsHistory of Marine Animal Populations
HMAPHMAP

•• Interdisciplinary research program using historical Interdisciplinary research program using historical 
and environmental archives to examine the recent and environmental archives to examine the recent 
history of marine communitieshistory of marine communities

•• Goals are to examine:Goals are to examine:
Ecological impacts of largeEcological impacts of large--scale harvestingscale harvesting
LongLong--term changes in stock abundanceterm changes in stock abundance
Role of marine resources in historical developmentRole of marine resources in historical development



Can we picture the oceans before fishing?Can we picture the oceans before fishing?

Scripps CMBC KUU Conference, December 2003Scripps CMBC KUU Conference, December 2003

Current HMAP Studies



400400--year herring catch in Danish year herring catch in Danish LimfjordLimfjord
(Bo (Bo PoulsenPoulsen))
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Census of Marine Life Census of Marine Life 
Field Project CriteriaField Project Criteria

•• Potential to change present perspectivesPotential to change present perspectives
•• Known, unknown, unknowable contextKnown, unknown, unknowable context
•• At least regional in scopeAt least regional in scope
•• Novel technologies or applicationsNovel technologies or applications
•• Opportunities for discovery of new Opportunities for discovery of new taxataxa
•• Focus on species distributionsFocus on species distributions
•• Education and capacity building Education and capacity building 
•• Contribute to 2010 reportContribute to 2010 report
•• Data available through OBISData available through OBIS



Initial Zonal Field ProjectsInitial Zonal Field Projects
•• NearshoreNearshore -- Natural Geography In Shore Areas (Natural Geography In Shore Areas (NaGISANaGISA), Japan), Japan

•• CoastalCoastal -- Gulf of Maine Census (Gulf of Maine Census (GoMeGoMe), USA & Canada), USA & Canada

•• Coastal TrackingCoastal Tracking -- Pacific Ocean Salmon Tracking (POST), CanadaPacific Ocean Salmon Tracking (POST), Canada

•• OceanicOceanic -- MidMid--Atlantic Ridge Ecosystems (MARAtlantic Ridge Ecosystems (MAR--ECO), NorwayECO), Norway

•• Oceanic TrackingOceanic Tracking -- Tagging of Pacific Tagging of Pacific PelagicsPelagics (TOPP), USA(TOPP), USA

•• MarginsMargins -- Seamounts & Canyons Seamounts & Canyons -- developingdeveloping

•• DepthsDepths -- Diversity of Abyssal Marine Life (Diversity of Abyssal Marine Life (CeDAMarCeDAMar), Germany), Germany

•• Active GeologyActive Geology -- Chemosynthetic Ecosystems (Chemosynthetic Ecosystems (ChEssChEss), UK), UK

•• Ice Cover Ice Cover -- Arctic/Bering Arctic/Bering -- developingdeveloping



Initial Field Project DistributionInitial Field Project Distribution



NaGISANaGISA Biodiversity Gradients 15,000 km LongBiodiversity Gradients 15,000 km Long

new speciesnew species--
-scuba to 10m

20+ 20+ countriescountries



VecchioneVecchione et al. et al. ScienceScience, 2001, 2001

G.O. G.O. SarsSars NorwayNorwayMARMAR--ECOECO

Mid-Atlantic Ridge
Ecosystem Properties



MIR Submersible & MIR Submersible & 
R/V R/V AkademikAkademik MstislavMstislav KeldyshKeldysh

Demonstrated capacity Demonstrated capacity 
for quantitative for quantitative 
midmid--water water 
observation isobservation is
key for MARkey for MAR--ECOECO

Deployment on MidDeployment on Mid--Atlantic Ridge, June 2003 Atlantic Ridge, June 2003 



•• Tag about 10 speciesTag about 10 species
•• Total of 5000 animalsTotal of 5000 animals
•• Follow for 1Follow for 1--2 years2 years
•• North Pacific prototypeNorth Pacific prototype

TOPP Project: Infers what lives in the ocean 
from behavior of wide-ranging species



Black-footed Albatross

Blue Shark

Bluefin Tuna

Elephant Seal

Laysan Albatross

Salmon Shark

Overlapping Bioprobes for TOPP-down modeling
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Ocean Ocean BiogeographicBiogeographic Information SystemInformation System

•• Vision: Click on maps of the ocean & bring Vision: Click on maps of the ocean & bring 
up data on what has been reported to live up data on what has been reported to live 
therethere

•• Goal: Next generation information Goal: Next generation information 
infrastructure for marine biology & infrastructure for marine biology & 
living marine resource managementliving marine resource management



The Ocean Biogeographic Information The Ocean Biogeographic Information 
SystemSystemwww.iobis.orgwww.iobis.org



Find the Octopus vulgaris?

Photographer: John Forsythe

Biogeography Biogeography 
BeaksBeaks
Species & TaxonomySpecies & Taxonomy
Image DatabaseImage Database
Video DatabaseVideo Database
Literature ReferenceLiterature Reference
Researcher DatabaseResearcher Database
Predators & PreyPredators & Prey



Sable Bank

GMBISGMBIS

Diversity Diversity 
HotspotsHotspots
in Winterin Winter
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Future of Marine Animal PopulationsFuture of Marine Animal Populations
FMAPFMAP

Data, Models and PredictionData, Models and Prediction Workshop, Halifax, June 2002Workshop, Halifax, June 2002
H. Matsuda, R. Myers, G. H. Matsuda, R. Myers, G. StefanssonStefansson, network leaders, network leaders



Global Pattern of Pelagic Diversity
Species Per 40 Fish

Myers, 2003, longline fishery, Japan



Myers & Worm, Nature 2003

Japanese Far Seas Tuna Fleet



























Census of Marine LifeCensus of Marine Life
What’s knownWhat’s known

What’s unknownWhat’s unknown
What’s unknowableWhat’s unknowable

An ancient dream, a real possibilityAn ancient dream, a real possibility

A hereA here--andand--now test of now test of 
partnerships & mechanisms partnerships & mechanisms 
for sustainable developmentfor sustainable development

A MEANS AND AN ENDA MEANS AND AN END



CoMLCoML Contact InformationContact Information

•• Website:Website:
•• Census of Marine Life:Census of Marine Life: www.coml.orgwww.coml.org

•• Contacts:Contacts:
•• Kristen Kristen YarincikYarincik, Administrator, Administrator

kyarincik@COREocean.orgkyarincik@COREocean.org
•• Ron Ron O’DorO’Dor, Senior Scientist, Senior Scientist

rodor@COREocean.orgrodor@COREocean.org

http://www.coml.org/
mailto:kyarincik@COREocean.org
mailto:rodor@COREocean.org
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