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The idea catches on 
•! Concept of CAML in the Census of Marine 

Life 

•! Support from the Alfred P Sloan Foundation 
(New York) 

•! 18 major voyages (Rolls Royce, Toyota, 
2CV)  CEAMARC – 3 nations collaborating 
on one project 

•! 200 scientists participated 

•! Data rescued from old notebooks 

•! SCAR Marine Biodiversity Information 
Network (www.scarmarbin.be) 



CAML 

Voyage tracks 
2006/07-08 



Number of sites sampled   - Approx 350 

Sampling equipment deployed  drifters, fish traps, CTD, trawls,  
epibenthic sledges, grabs, various nets, ROV, various corers 

Continuous plankton recorder deployment - 24,000 nm 

Number of sample lots returned - Approx 15,000 

Number of barcode samples taken - 900 

Proposed number of scientific paper (includes actual) - 200+  

(plus reports to funding agencies, NAPS) 

Number of graduate students participating - 40 



SCAR Marine  

Biological Information 

Network 
www.scarmarbin.be 

Register of Antarctic Marine Species  

Taxa 14,265; RAMS Species 8,646 

Geo-referenced data points ~1x106  

Databases currently on line ~100 



14,265 taxa!
8,646 spp!

Board of editors!
Browseable!
Searchable!

Linked!
RSS/webservice!

Pictures!
Interactive ID Keys!

Taxonomic data : !
Register of Antarctic Marine Species 

(RAMS)!

Sipuncula 
Cephalorhyncha 

Echiura Echinodermata 
Bryozoa 

Rotifera Porifera 

Brachiopoda 
Cnidaria Chordata 

Arthropoda 

Ctenophora 

Protoctista Nemertina Nematoda Mollusca 

Acanthocephala 

Annelida 

Chaetognatha 

Hemichordata 



•!No evidence for east/west split 

•!No evidence for South Georgia district 

•!No relationship with Tristan da Cunha 

•!South American Islands are distinct from those of New 

Zealand 



Aurora Australis Australia 

Fish, benthic communities, oceanography 

Dec. 16 – Jan. 27 

20 sampling days 

L’Astrolabe France 

Plankton & oceanography 

Dec. 29 – Jan. 27 

10 sampling days 

Umitaka Maru Japan 

Plankton, pelagic fish, oceanography 

Jan. 23 – Feb. 17 

15 sampling days 

CEAMARC - Collaborative East Antarctic Marine Census 
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Sub-Antarctic Front  

Appendicularians 

Foraminiferans 
Neogloboquadrina pachyderma 

Small euphausiids, e.g 
Thysanoessa macrura 

Sub-Tropical Front 

Oithona similis 

Small euphausiids, e.g 
Thysanoessa macrura 

Large calanoid copepods. e.g. 
Calanoides acutus 

Euphausia superba 

POOZ 

SIZ 

Zooplankton before 2000-2001 

Small calanoid  
copepods Cyclopoid 

copepods 

G.W. Hosie AAD 

SCAR Southern Ocean CPR Survey 

Small zooplankton 

Large zooplankton 
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SCAR Southern Ocean CPR Survey 

Sea Ice Zone after 2000-2001 
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K. Takahashi AAD-NIPR 

SCAR Southern Ocean CPR Survey 

50 to <20% 

2 to >50% 

Permanent Open Ocean Zone 2004/05 



Acidification of the ocean is destroying its biological diversity. 

CAML has measured the depth at which organisms requiring CaC03 

for their shells and skeletons are able to live.  



!16 000 km2 

disintegrated in the north 
of the Antarctic Peninsula 

9 x Cheju Island 
2 x New York 

„Only“ 1% of the total         

Antarctic ice shelf 

Larsen A 

Larsen B 

NOAA, Modis, 2002 

Maybe the least known 

marine ecosystem 
on earth! 

CAML has examined the sea floor under ice shelves 

Biodiversity-Change due to climate-induced ice shelf disintegration 

Undescribed spp. Deep-sea spp. Iceberg 

scouring 

Benthic response: 

                          slow 

J. Gutt 

© MARUM/AWI, 

Univ. Bremen 

Apex predators 

immigrated fast 

M. Scheidat & 

              L. Lehnert 



CAML has examined the deep 
Antarctic ocean 
•! unexpectedly high diversity  
•! > 1400 species, >700 new 
•! 52 % rare species  
•! complex zoogeography 
•! patchy distribution 
•! scale of diversity 



P. charcoti 

P. charcoti 

Pareledone aequipapillae P. albimaculata 

P. aurata 

P. cornuta 

P. panchroma P. serperastrata 

P. subtilis 

Speciation in deep sea 

octopus 



Relationships in southern  

octopus species 



Sea spiders 

Soler-Membrives and Munilla in press 
Arango 2008 



CAML has examined fish larvae 
Dr Catherine Ouzouf MNHN 



…. and rare fish 



Neolithodes yaldwyni 
Seamount 855m 

NIWA NZ 

Macroptychaster sp 

NIWA NZ 

… and giants of the deeps 



Molecular biology of dispersal 

Google Earth visualisation 



Munnidae 

Stenetriidae 

Paramunnidae 

Munnopsididae 

Ischnomesidae 
Desmosomatidae 

Antarctica 
Polar submergence 

Polar emergence 

CAML has examined submergence and  

emergence of marine invertebrates (Dr A Brandt) 



Societal impacts of CAML’s work 

CCAMLR Resolution 26 in 2007  
…Encourages all Contracting Parties to support and where 
possible contribute to the International Polar Year, including 

through the Census of Antarctic Marine Life. 



The Future – beyond IPY? 

•!Bioregionalisation and Marine Protected  

Areas (CCAMLR/CEP) 

•!United Nations General Assembly 

Resolution 51 on ocean sustainability 

•!SCAR to coordinate a repeat CAML in 

2018? 

•!GEOBON? 



What is GEOBON? 

•! GEOBON (Group on Earth Observation 

Biodiversity Observation Network) is a 

new global partnership to help collect, 

manage, analyse, report and share data 

relating to the status of the world’s       

 biodiversity 

Scholes et al., Science 22 Aug 08,  

Towards a Global Biodiversity Observing System 

CAML in GEOBON? 



Molgula spp 

CEAMARC joint Australian/French/Japanese study 2008 
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