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A Truly Global Endeavor 
The Census of Marine Life is a global network of researchers in more than 80 
nations engaged in a ten-year scientific initiative to assess and explain the 
diversity, distribution, and abundance of marine life in the oceans. The world!s 
first comprehensive Census of Marine LifeÑ past, present, and futureÑ will be 
released in 2010. 
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The Census gratefully acknowledges the financial support of numerous 
governments and organizations from around the world. Moreover, many of the 
highlights in this report were only realized through the generous collaborative 
spirit and unprecedented cooperation of Census researchers and their 
international colleagues. A complete list of Census sponsors, funding partners, 
collaborating institutions, and participating individuals is available at 
www.coml.org. 
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The 2007/2008 Highlights Report was prepared by the Census of Marine Life!s Education and Outreach Team, based at the University of 

Rhode Island Graduate School of Oceanography!s Office of Marine Programs. The report was compiled by Darlene Trew Crist and Jay 
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2007/2008 HIGHLIGHTS REPORT 
2007�: 2008�å �S�Ë�  �å�  �Ä�è�Ù�” �Ä 
Eight years into a ten-year initiative to produce the first comprehensive assessment of life in the 
global ocean, the Census of Marine Life has much to report. The last two years have brought 



many highlights as Census participants stayed the course toward discovering diversity, charting 
distribution, and assessing abundance of marine life throughout the world!s seas. 
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Although inquiring waders, swimmers, fishers, and sailors have ventured into the ocean for 
millennia, an estimated 95 percent of the global ocean remains unexplored. Exploring the 
unexplored since 2000, Census investigators have ventured into those waters. During the last two 
years alone, Census scientists participated in more than 30 research expeditions. In 2007, 
Census researchers were chosen to lead the Arctic and Antarctic biodiversity research efforts for 
the International Polar Year.  
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Discovering new life-forms is one of the many benefits of exploring nearly virgin territory. Census 
explorers consistently found new forms of life, detected species distributed in new places, and 
found clues to the abundance of marine life. During the first eight years of discovery, Census 
investigators have found more than 5,300 likely new species, of which at least 110 have gone 
through the rigorous process needed to award the title of truly Ònew.Ó  
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Finding the unexpected is also a common denominator among Census scientific investigations. 
Observing sharks traveling many thousands of kilometers to spend six months at the ÒWhite 
Shark CafeÓ in the Pacific is but one of a multitude of surprises experienced over the past two 
years.  
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Advancing technology�U	[ �w
��2  is a key result of Census explorations as well. Each time a 
Census vessel left port, tracked a tagged animal, or tested a new technology, advances in 
understanding the ocean and its habitants emerged. To track large animals migrating vast 
distances, Census scientists tagged more than 2,100 animals and recorded vast cosmopolitan 
crossings and circumnavigations. To follow small animals moving from pools upstream, out of 
rivers, and along the edges of continents, Census scientists tagged thousands more animals, and 
even followed a single young salmon, about the length of a human hand, for 2,500 km. To speed 
reliable identification, a Census network advanced the reference library of the DNA barcodes of 
7,000 species of zooplankton and tens of thousands of other marine species.  
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The Census is succeeding by building global partnerships. Its community of more than 2,000 
scientists from more than 80 nations grew over the past two years to include 12 regional and 
national committees. Partnerships among the Census, the Encyclopedia of Life, and the World 
Register of Marine Species will document all 230,000 known marine species in time for issuance 
of the first Census of Marine Life in 2010.  
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Meanwhile, the Census has progressed to engaging people almost everywhere and to informing 
decisions in many locales. The Internet brought the Great Turtle Race charting the 800-km annual 
migration of sea turtles from Costa Rica to the Galapagos Islands to 100 million Chinese 
participants, and contributions helped protect a turtle nesting area in Indonesia. Tracking data are 
being used to develop conservation measures for a number of other marine species. DNA 
barcodes revealed inaccurate labeling of sushi in New York City.  
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Furthering its commitment to sharing knowledge, the Census! Ocean Biogeographic Information 
System expanded to provide identification and location information on more than 120,000 marine 
species. The highlights of the past two years provide confidence that the first Census of Marine 
Life in 2010 will reveal with unprecedented quality what we know and do not know about what 
lived, now lives, and will live in the global ocean. 
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EXPLORING THE UNEXPLORED 
 
While maps, globes, and satellite views may impart the notion that the global 
ocean is well known, less than five percent of its waters have been explored, 
leaving ample opportunity for exploration and discovery. Grasping the 
opportunity, Census researchers are searching the top and bottom of the planet 
and the depths and shallows of the global ocean to capture a picture of what lives 
in frigid or scalding, dark or sunlit, and local or faraway waters. Even below the 
busy Atlantic, they surveyed a seemingly new continent, halfway between 
America and Europe. In the unexplored places, they discovered an abundance of 



new species and encountered familiar ones in new places. 
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Deepest Active Hot Vent ChEss 
On a research cruise to investigate hydrothermal vents along the Mid-Atlantic Ridge, Census 
scientists discovered the deepest active hot vent yet in a field named Ashadze. More than 4,100 
m deep, this vent site differed considerably from other Atlantic vent sites. Dominated by 
anemones, polychaete worms, and shrimp, Ashadze had fewer obvious symbiontsÑ dissimilar 
species with mutually beneficial relationships. 
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Life Without Oxygen ChEss 
Not all life needs oxygen. Census scientists have discovered that marine environments with little 
or no oxygen may harbor more life than previously thought. Reefs made of bacterial mats in the 
deep reaches of the Black Sea use methane (natural gas) as an energy source and form 
spectacular chimneys up to four meters high. Such reefs could contribute key insights to 
mechanisms controlling emissions of methane, an important greenhouse gas, from the ocean to 
the atmosphere. 
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Brittle Star City CenSeam Census explorers from New Zealand and Australia were the first to 
capture images of a novel ÒBrittle Star CityÓ that has colonized the peak of a seamountÑ an 
underwater summit taller than the world!s tallest building. Tens of millions of brittle stars were 
found living arm tip to arm tip in the swirling circumpolar current flowing at roughly four 
kilometers per hour. The current keeps away would-be predators and brings with it an ample 
supply of food that inhabitants of Brittle Star City collect simply by raising their arms. 
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Very Different Twins NaGISA Census nearshore scientists in the Alaskan Arctic have found a 
site with a rocky sea floor, rare along the normally soft and silty Arctic coastline. The hard 
substrate hosts a highly diverse community compared to surrounding soft bottom habitat. 
Comparison of this new site to a similar site surveyed by Census researchers in 2002 shows 
surprisingly different communities. Census nearshore scientists collaborating with local 
agencies also have discovered new species in the Aleutian archipelago, including a kelp, 
sea anemones, chitons, snails, and sea stars. 
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Survey of a ‘New Continent’ MAR-ECO Discovering such a wealth of information, Census 
scientists cruising over the Mid-Atlantic Ridge described their work as Òsurveying a new continent 
halfway between America and Europe.Ó Sampling along the ridge at depths down to 2,500m, 
they found many hundreds of species rare or un-known elsewhere in the world, including 
a potentially new species of shrimp, and collected environmental data to help explain the 
distribution and abundance of all the species. 
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Pacific Hot Spots TOPP Wind jetting through the mountain passes of Central America moves 
warm, enriched coastal waters offshore into the Pacific. These eddies of warm water, stronger 
and more prevalent dur-ing El Ni–o years and weaker and less common during La Ni–a years, 
may meld, forming hot spots in the open sea. Census scientists have learned the hot spots 
support elevated levels of the tiny phytoplankton that form the base of the marine food 
web. These verdant meadows in the vast Pacific in turn attract or concentrate species from all 
tiers of the food web from shrimp to large predators like tuna, seabirds, and whales. 
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Seep Mega-Sites COMARGE Census scientists keep discovering lively communities flourishing 
off cold gases such as methane seeping out of the sea floor. A collaboration of Census 
scientists surveying the cold seep communities around New Zealand mapped the 
“Builder’s Pencil” site covering about 180,000m2, among the largest known seep sites on 



Earth. Sensitive to human activities despite their depth, the communities keep revealing unique 
features. Finding both potential new species and scars from deepwater trawls by fishing vessels 
on the scientific surveys suggests the urgency for further conservation of these fragile habitats. 
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Philippine Firsts COMARGE In 2007, the Pacific seaboard of the Philippines afforded Census 
investigators the opportunity to conduct the first deep-sea work in the area. Sampling to a depth 
of 2,300m, researchers collected about 300 fish and 400 mollusk species for barcoding. 
Some 320 decapod crustaceans posed for photographs not only to display their beauty, but to aid 
future identification of many unique and subtly distinct specimens. A year later, Census 
investigators returned to explore the Philippine margin of the South China Sea, between 100m 
and 2,200m depth. Among unexpected discoveries that repeatedly amazed researchers were the 
first Philippine record of the deepwater stony coral Lophelia pertusa, the first living specimen of 
Acharax bartschi, a large bivalve living in symbiosis with bacteria, rare deepwater snails living on 
a dog skull, and a likely new species of shrimp belonging to a group only known from 
hydrothermal vents. The trawl gathering these specimens also collected numerous plastic 
shopping bags. 
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New Marine Protected Area  Sub-Saharan Africa 
Comprising about eight percent of the world!s ocean, the Western Indian Ocean, including the 
Mozambique channel, is rich with species, including coelocanths, dugongs, whale sharks, and 
humpback whales. While largely unexplored, the region also suffers destructive fishing practices, 
such as use of dynamite. A Census-affiliated expedition charted a proposed marine protected 
area off Tanga, Tanzania. Using scuba gear and remotely operated vehicles, researchers 
surveyed life along transects that could be periodically revisited, collected samples for identifica-
tion and barcoding, and enhanced the local scientific community by involving Tanzanian scientists 
and students.  
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Life in the Coldest, Saltiest Seawater ArcOD 
Census Arctic researchers studied life living in the coldest conditions in the global ocean. 
Seawater freezes at 1.8Á C, but the temperatures in the sea ice brine channels they study can 
drop to Ð25Á C where brine is more than six times saltier than regular seawater. Despite such 
extremes, researchers found sea ice algae, such as diatoms, and flagellates thrived in this en-
vironment in concentrations of thousands of individuals per liter. 
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Where Art and Research Meet  
Norwegian artist Anne Berg Edvardsen uses sculpture to communicate things one can only ÒseeÓ 
with one!s hands. A research expedition in the winter of 2006 inspired her to create a body of 
sculpture to accompany her master!s thesis: Where Art and Research Meet. Her sculptures are 
unglazed clay in various shades of white. Berg Edvardsen explains that the lack of color allows 
the forms Òto speak for themselves.Ó 
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DISCOVERING NEW FORMS OF LIFE 
 
Not knowing the name of an animal does not prove it is a new species. So, 
scientific standards require completing a cautious, and therefore lengthy, 
authentication before a novel specimen is acknowledged to be a new species. 
Nevertheless, the Census has identified 5,300 potential new species, 110 of 
which have been formally described, with possibly thousands more to be 
identified by 2010. Because marine taxonomists are scarce, Census researchers 
are developing efficient but still cautious authentication of species by DNA 
barcoding and cybertaxonomy. 
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Future Marine Taxonomists ChEss  
A Census-sponsored training program that cultivated taxonomic expertise in young deep-sea 
biologists is a likely lasting legacy. Training the next generation of marine taxonomists, the 
Census assures continuing discovery and identification of marine organisms with high levels of 
reliability. Participants in the initiative have already identified many species from Census 
expeditions to vents and seeps, including discovery of candidate new species, and a new species 
may even be named for a Census project. 
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100 New Species and Records CReefs  
A team of Census taxonomic experts traveled to French Frigate Shoals to study biodiversity in the 
world!s largest, fully protected marine area, the Northwestern Hawaiian Islands, locally known as 
Papahanaumokuakea. Using a variety of new and proven methods over a diverse range of 
habitats, the team recorded more than 100 species records, finding many species possibly new to 
science, and others where they were never before seen. 
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Carpet of Bugs COMARGE 
Census researchers described a new species of amphipod, Ampelisca mississippiana, inhabiting 
the head of the Mississippi Canyon about 460 m deep in the Gulf of Mexico. These small 
crustaceans, less than 6 mm in length and living in tubes, carpeted the seabed in densities up to 
12,000 individuals per square meter. Based on its abundance and the stabilizing effects this 
Òcarpet of bugsÓ has on sediments, researchers believe this amphipod may have great ecological 
importance. 
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Deepest Comb Jelly CMarZ 
A potential new species of comb jelly, or ctenophore, was found at the record depth of 7,217 m in 
the Ryukyu Trench near JapanÑ the deepest recorded siting of this species ever. This unique 
species, which flies like a kite on the end of two long ÒstringsÓ attached to the bottom, is raising 
questions about the availability of food resources. It was found at a depth thought incapable of 
supporting predators like this one, which do not actively hunt. 
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Evolutionary Mollusk CAML 
In the Southern Ocean, many potential new species were discovered including sea cucumbers, 
sponges, and komokiaceans Ñ  little-known protozoa that live in the depths of the ocean and 
resemble the organisms that form chalk. The Census scientists also collected a rare mollusk, 
named Laevipilina antarctica, which they believe played a role in how segmentation evolved in 
marine invertebrates.  
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50 Different Kinds of Jellies ArcOD 
In the Canada Basin of the Arctic Ocean, Census researchers found several new species and 
more than 50 taxonomic categories of gelatinous zooplankton. Almost two-thirds were medusae, 
one-fifth were siphonophores, and one-tenth were larvaceans. The first new species formally 
described from the expedition was a seafloor species named Sigambra healyae in honor of the 
research vessel, the U.S. Coast Guard Cutter Healy. 
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First New Species in IPY ArcOD 
Census Arctic explorers discovered one of the first new species named during the International 
Polar Year. In Arctic sea ice, investigators found a new genus and species of hydroid that moves 
about 20 cm per hour, devouring tiny shrimplike crustaceans in its path. Named Sympagohydra 
tuuli for two of the researchers! newborn daughter, Tuuli, this tiny invertebrate related to 
anemones may prove to be a key predator in its habitat. 
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85 New Zooplankton Species CMarZ  
In 2008, Census scientists discovered at least 85 new species of zooplankton, small drifting and 
swimming marine animals. Four genera and one family were officially deemed new to science, 



with many more to follow in the years ahead. During one expedition in the Atlantic Ocean from 
Germany to South Africa, scientists collected zooplankton from the surface down to below 5,000 
m. Taxonomic experts and geneticists worked together to identify and barcode the DNA from 
hundreds of species. As expected, several new species of small crustaceans called ostracods or 
seed shrimp and other groups were found. 
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33 Percent New Species COMARGE 
The first results from ÒVoyages of DiscoveryÓ expeditions to the deep continental shelf and slope 
in Australia!s southwest region are in. Scientists were surprised to find 524 species of 
DecapodaÑ  crabs, shrimps, prawns, lobsters, and the like. Of the species sampled, 33 percent 
of all species encountered were suspected to be new species, eight percent were new records for 
Australia, never having been seen there before, and an additional 25 percent were new to the 
region. 
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11,130 South African Marine Species  Sub-Saharan Africa 
The known number of marine animal species in South African waters is 11,130. Census experts 
estimate 6,000 more species, primarily smaller marine animals, are yet to be discovered. A new 
shrimp (Hippolyte) and the first record of the enigmatic group Myzostomida from the region were 
recently discovered in False Bay, the most sampled site on the African coast. 
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Spectacular Species in the Celebes Sea CMarZ 
A group of zooplankton researchers traveled to a biodiversity hot spot in the Celebes Sea in the 
southern Philippines. They uncovered unexpected richness and diversity of marine life from the 
surface to the almost totally unexplored deep waters. Divers collected a remarkable variety of 
fragile and beautiful gelatinous species, while video cameras captured images of organisms from 
depths beyond the divers! reach. Species diversity of gelatinous zooplankton in the epipelagic 
zone, depths where light penetrates, was quite high. Blue water divers collected 10 of 23 known 
species of salps in this area.  
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870+ Squat Lobster Species COMARGE 
Squat lobsters are colorful decapod crustaceans that are found in all oceans, at all depths, and in 
all marine habitats, but are especially abundant on continental margins. Census scientists have 
recently compiled a list of the 870 known species of squat lobsters and an electronic library of 
relevant literature. Researchers are confident that hundreds of other species of squat lobsters are 
yet to be discovered. 
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Antarctica’s Biggest-Ever Amphipod CAML 
In 2007, a Census team explored a 10,000 km portion of the Antarctic Weddell Sea that was 
suddenly made accessible by the collapse of the Larsen A and B ice shelvesÑ an area roughly 
the size of Jamaica. An estimated 1,000 species were sampled. Of these, four presumed new 
species of cnidarians (organisms related to coral, jelly fish, and sea anemones) were found, as 
well as 15 potentially new amphipod (shrimplike) species, including one of Antarctica!s biggest-
ever amphipod crustaceans, which was nearly 10 cm long. 
�Æ�Ã �™	Í �7 �G�w �z �m�¨ �� CAML 
2007�å �t �z �· �ï �± �µ �½�” �Ü�x �z �´ �ß �Ú�  �§ �„ �r �w�± �  �¶ �U�K �” �å �” �³ �£ �ï A�S�‘ �| B
« �h �w�¥ 
µ
�w�H�u �t �‘ �l �o �x �a 	Z �R�” �‘ �O�t �s �l �h �Æ�Ã�¢ �£ �¿ �Ã�ç �‚ 10,000km�w
æ
ü �› �Ð�* �{ �ÿ 1,000	� �w

\ 
ú �U�± �ï �Ó�ç �q �` �o 	B �Š�’ �• �z �\ �• �’ �w�O�j �z 4	� �w�—�T �ˆ 
ú �¢ �‡ �ž �z �« �å �®�• �  �¹ �ª �ï �½�ß
�« �q �‰�¨ �w
\ 
ú �£ �w
* �� 	ý 	� �› 
C�_ �{ �f �` �o �z 15�w
œ�O�$ �t 	ý 	� �w�D�ó 
Q�U�K �” �z �m�è �w�ˆ 
ú
�¢ �¤ �Ï �¨ �£ �z �f �w�¤ �t �x �z �Æ�Ã�G�n �™	Í �7 �G�w�Õ�ª �¨ �z �m�è �w1
– �› �� �ˆ �z �f �w
\ 
ú �w�G�V�^ �x
�„�… 10cm�‹ �K�“ �‡ �`�h �{  

 
Project: http://www.caml.aq/ 
i http://www.caml.aq/voyages/polarstern-200607/index.html  
n http://www.coml.org/medres/2007.htm  
p  
v  

 
 
Portraying Otherworldly Qualities 
The Yeti Crab, a new species discovered by Census researcher Michel Segonzac during an 
expedition to the Easter Island microplate, inspired Lily Simonson!s paintings. She 
anthropomorphizes the creatures and highlights their otherworldly ambiguities, evoking specific 
aspects of human psychology.  
�í 
Ý �$ �s �› 
Q�› 
³ �X  
�  �¤ �Â�Ÿ �ˆ �x �z �· �ï �±�µ �Z �€ 	� �Û�³ �£�ç �~ �µ �° �ï �² �¿ �« �U� �” �µ �» �” �a �Ú� �« �é �Ó�è �” �Ä�s�U �¤
�t 
C�_�^ �• �h 	ý 	� �p �z�æ �æ�” �~ �± �  �Þ�ï �¹ �ï �w�† �w
Ñ�^ �™�I �› 
ø �V�I �\ �` �‡�` �h �{ 
t 	• �x 
\�V �‹
�w�› �V
� �= �` �o �z �í 
Ý�$ �� �” �^ �› �Ë� �å �  �Ä�` �z �f �` �o �z 
��� 	ú �g �w�K�” �°�Ø �› �z �| �I �\ �`�‡ �b �{  

 
Project: http://www.noc.soton.ac.uk/chess/ 
i  
n  
p  
v  

 



 
Inventory of Australian Marine Life GBR  
Census scientists mapped habitats and biodiversity in 210,000 km2 of poorly known shelf seabed 
in Australia!s Great Barrier Reef World Heritage Area. Also, they compiled an inventory of more 
than 140,000 records of distribution and abundance for more than 7,000 speciesÑ four times 
more species than previous studies. More than 50 species were new to science, including fish, 
crustaceans, and sponges, and many more were new records for Australia. Further taxonomic 
work is expected to reveal hundreds of other new species, particularly in less well-studied 
invertebrate groups and algae, adding substantially to the known but underestimated biodiversity 
of this unique and internationally significant shelf seabed.  
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FINDING THE UNEXPECTED 
 
Beyond new species, searching new places yields other surprises. All ocean 
basins explored during 2007/2008 provided Census researchers with surprises. 
Who would expect the abundant life below ice, octopuses riding an expressway 
of cold water, and sharks congregating for six-month stays that Census explorers 
found? The surprise in one expedition of finding fully one specimen in three to be 
a suspected new species encourages more exploration. From the polar waters to 
tropical coral reefs to underwater mountains to the vast plains of the abyss below 
the open ocean, these unexpected discoveries expanded knowledge of how 



marine life is distributed. 
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Antarctic Expressway CAML 
In the Southern Ocean, Census explorers found evidence that many new species of octopuses 
have evolved by repeated colonization of the deep sea off Antarctica, riding the ÒAntarctic 
thermohaline expresswayÓ (a mass of seawater that sinks as a result of density variations caused 
by the formation of ice that floats on high-density, very salty water). Another find, based on the 
comparison of biological and physical data, was that some sea birds feed on Antarctic 
zooplankton when the tiny organisms aggregate at a thermal front. 
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Animals in New Places ArcOD 
Arctic explorers on an expedition to the Canada Basin found marine animals in many areas 
where they had not been previously recorded. Among their surprise findings were an abundant 
and diverse ctenophore (comb jelly) community under the Arctic pack ice and a dense bed of sea 
cucumbers in what might be a pockmark. Also, the researchers recorded more squid than ever 
before recorded in the Arctic deep sea, and documented the importance of sea ice ridges for 
marine life in the region. 
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White Shark Café TOPP Satellite tagging revealed a previously unknown behavior of white 
sharks. Each winter, numerous white sharks travel long distances to concentrate in the Pacific 
where they remain as long as six months. During this time, both males and females make 
frequent, repetitive dives to depths of 300m. The purpose of this behavior has yet to be 
determined, but researchers surmise that this area may have significance in either feeding or 
reproduction. Future research aims to uncover more detail about this little-understood phase in 
the lives of white sharks. 
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Surprising Species Richness COMARGE Hidden by the ocean and covered in sediment, deep-
sea sub-marine canyons present one of the most formidable challenges to marine exploration. 
Recent advances in technology, however, are opening up these remote frontiers. Census 
researchers aboard the RRS James Cook investigated canyons off Portugal and found that 
species richness was almost double in the more active NazarŽ Canyon than in Lisbon Canyon. 
This surprised scientists for Lisbon Canyon is connected to a river supply and hence, potentially, 
a large source of river-borne organic matter that would foster large populations of filter-feeding 
organisms. 
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New Species in Familiar Places CReefs When an international team systematically explored 
two islands on the Great Barrier Reef and a reef off northwestern Australia, the hundreds of new 
kinds of animals surprised them because the waters were long familiar to divers. The expeditions 
affiliated with the Census of Marine Life marked the first scientific inventory of spectacular soft 
corals, named octocorals for the eight tentacles that fringe each polyp. 
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Migration Pathway MAR-ECO Census research along the Mid-Atlantic Ridge suggests it may 
serve as an important pathway in the colonization of the North Atlantic continental slopes. Certain 
skate and ray species may be well established and breeding on the ridge. Before this discovery, 
scientists thought the skates and rays migrated through the Mid-Atlantic Ridge, rather than taking 
up residence there. 
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Surprising Giants 
 
Sponge Garden COMARGE 
Census researchers crossed the Mediterranean Sea from west to east in search of abundant or 
diverse animal communities associated with the cold seeps where methane or oil naturally seep 
from the deep sea floor. A remotely operated vehicle diving into the Mediterranean opened a 
window where scientists expected abundant marine life. A variety of cold seep habitats and 
associated fauna, such as the garden of sponges around a brine lake, surprised them. The 
sponge in the garden, likely Rhizaxinella pyrifera, acts as another garden in itself, harboring a 
multitude of small worms. Although this species had been observed in the deep Mediterranean 
Sea, these specimens were larger than those seen before. 
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Behemoth Bacteria ICOMM 
A diverse set of giant, filamentous, multicellular marine bacteria was discovered by Census 
researchers in the eastern South Pacific. These bacteria may be Òliving fossilsÓ that developed in 
the earliest ocean when oxygen was either absent or much diminished, and lived on the toxic gas 
hydrogen sulfide. Scientists hypothesize that communities of bacteria may hold potential for 
bioremediation of organically polluted bottoms, and because of their ability to survive in anoxic 
conditions, may be an important clue in the search for extraterrestrial life. 
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Largest Mollusk in its Class GoMex 
A giant aplacophoran mollusk, Chaetoderma felderi, was collected in deep waters off Louisiana, 
in the Gulf of Mexico. Measuring over 407 mm in length and 10 mm in diameter, it was more than 
twice the length and three times the diameter of the next largest known mollusk in the subclass 
Caudofoveata. 
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Colossal Sea Stars CAML 
Census expeditions to the Southern Ocean found frequent examples of the gigantism, which is 
common in Antarctic waters. Researchers collected huge scaly worms, giant crustaceans, sea 
stars, and sea spiders as big as dinner plates.  
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Gigantic Oysters COMARGE 
With the assistance of a remotely operated vehicle, Census explorers found dense communities 
of giant oysters at a depth of 700 m on the La Chapelle continental slope. Larger and deeper than 
the known deep oyster Neopycnodonte cochlear, the species has been an enigma for years. 
Genetic studies will tell whether this is a new species. 
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ADVANCING TECHNOLOGY 
 
The initiation of the Census in the year 2000 relied upon progress recently 
achieved and in prospect. No technology has disappointed Census researchers. 
During 2007/ 2008 more pixels increased the resolution of cameras, faster 
sequencing lowered the cost of genetics, better data processing broadened the 
scope of acoustics, smarter sensing improved the value of autonomous undersea 
vehicles, smaller and lighter tags spread the power of tagging and tracking, and 
simple, clever innovations such as standardized structuresÑ likened to empty 
dollhousesÑ that animals colonize on coral reefs. 
 
�U 	[ �w 
� �2  
2000�å �w �· �ï �± �µ �‰�• �x �z �Ù �å 
R�` 
1 �[ �’ �• �h 
� �2 �q �z 
� �2 �w �_ �è �` �› �T �l �o �M
�‡ �` �h �{ �f �` �o �Â �« �Ê �é �´ �” �x �z �· �ï �± �µ �Z �€ 	� �› �æ�l �^ �d �‡ �d �œ�p �` �h �{ 2007
�: 2008�å �z �Ð �« �· �ç �w 
ÿ �C�x �§ �Ý �å �w�r 
þ �S �› 	Í �[ �z �‘ �“ �� �M
� �» �r 
s �x �¨ �; �¶
�w �¯ �µ �Ä �› �< �[ �z �‘ �“ �‘ �M�Ã �” �» 	r �g �x �; �¹ �¶ �w 
c �“ �› �¿ �[ �z �‘ �“ �‘ �M�· �ï �± �”
�x �× �o �ä �æ
œ
+ �� �w �A �‹ �› �ô �Š �z �‘ �“ 	– �^ �X �0 �M�» �¬ �x �» �¬ 
Ç�Z �q �å 
{ �w �ó �—�›
�ô �Š �z �f �` �o �z �o 	m�p �a �M�µ 	ý �¢ �« �Q�y �ˆ 
ú �U�‡ �ž 	´ �p �� 
\ �b �” �S �‹ �j �Œ�w �H�w
�‘ �O�s 
ª 	j �= �^ �• �h �Ï �� �£ �x �Z �€ �t �é �Y �` �‡ �` �h �{  
 
Barcoding Zooplankton CMarZ  
How can zooplankton samples collected from more than 20,000 stations, including samples from 
every ocean basin, be identified? To make the task practical, an international Census team of 
experts from 25 cooperating projects is analyzing data from about 6,000 historical samples to 
help create a catalog of described species diversity and distribution. New DNA barcodes will 
identify approximately 7,000 known species of zooplankton in 15 phyla. This growing DNA 
database will help scientists identify specimens, describe their geographic distributions, and 
recognize when a species is in fact new. Scientists envision that barcoding will one day allow 
automated sample analysis and eventually assess species diversity on ships and in the field 
within minutes. 
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Live Oceanographic Platforms TOPP 
In the dead of the Antarctic winter, elephant seals gather data as they roam beneath the 
impermeable ice cover of the Southern Ocean. Armed with environmental sensors placed by 
Antarctic researchers, the seals provide not only biological information about their foraging 
behavior, but new data, never before possible, offering insight into the yearly rise-and-fall cycle 
of sea ice production in an area sensitive to climate change. Scientists use the data to refine 
computer models of Southern Ocean circulation. 
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Following the Fish COMARGE 
Innovation is a consistent theme of Census projects. Stymied in their search for active methane 
seeps in the Chilean margin, Census scientists took a novel approach. Rather than deploying 
sophisticated and expensive technologies to locate seep sites, researchers followed the 
fisherman. They launched their search in known fishing grounds of the Patagonian toothfish, 
Dissostichus eleginoides, for they suspected that these fish congregated near methane 
seeps. Their hunch proved correct. Some of the fishing grounds had hard, carbonate sea floors, 
associated with methane seeps. 
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Mapping Microbes ICoMM  
To identify marine microbes and survey their distribution around the globe, the Census launched 
40 separate projects using the same DNA sequencing technology, called 454 tag-
pyrosequencing. This novel method of mapping the genetic structures of an organism is making it 
possible for researchers to swiftly investigate microbial life. The efficient identification by a 
standardized method allows a scientist using this technology to inventory areas as diverse as 
polar biodiversity hot spots, coastal microbial mats, and sediments in tropical coral reefs. They 
can then paint global maps of the tiniest life in the oceanÑ a task never before undertaken. 
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Coral Reef Recolonization CReefs  
To learn what new creatures colonize coral reefs, Census scientists are developing and testing 
Autonomous Reef Monitoring Structures (ARMS), which are colonized by fish and other creatures 
that inhabit coral reefs. ARMS are artificial structures designed to mimic the Ònooks and cranniesÓ 
of a natural reef. As invertebrates and other reef creatures then move in, researchers see how 
colonization of coral reef space occurs. With this information, marine scientists can better 
understand the health of reefs and policy makers can develop scientifically based management 
strategies. 
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Expanding Tracking Networks POST  
Growing networks of fish-tagging researchers and acoustic receiving equipment are opening a 
window into a previously opaque ocean. Having expanded the geographic extent of its acoustic 
listening array of receivers, Census tagging researchers along the west coast of North America 
can now track animals swimming along more than 2,500 km of the North Pacific shoreline, 
including areas of Northern California, Puget Sound, and the Fraser River. Improving technology 
made it possible to track fish as small as 12.5 cm over vast distances. One tiny salmon smolt was 
tracked migrating all the way from the Columbia River in Washington State north to the existing 
end of the receiver network near Sitka, Alaska. 
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Arctic Robots ChEss  
During an expedition to the eastern Arctic Ocean, two new underwater robots gave Census 
scientists a bird!s-eye view of what lives on Gakkel Ridge. With these exploration vehicles, which 
are independent of pilots and carry cameras and sophisticated arrays of instruments, scientists 
discovered a new underwater volcanic chain covered by extensive microbial mats. Because the 
deep Arctic ridges are isolated from other ocean basins, the investigation of Gakkel Ridge 
provided clues about the evolution of fauna around underwater vents in isolated habitats. 
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The Deep-Sea Research Party ChEss 
Daichi Fujita, a young Japanese artist, won the opportunity to dive aboard the ROV Hyper 
Dolphin in Kagoshima Bay, the shallowest habitat of vestimentiferan tubeworms known to exist. 
Daichi!s painting, The Deep-Sea Research Party, was selected from hundreds of entries for an art 
contest. The prize covered the travel costs for this young artist and a parent to see a place few 
will ever have the opportunity to visit. 
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BUILDING GLOBAL PARTNERSHIPS 
 
No single nation, fleet, research institution, or technology can grasp what lives in 
the waves and below. Only by cooperation among diverse organizations and 
specialists around the world can a Census of Marine Life proceed. The Census of 
Marine Life is a partnership among experts in microbes and whales, acoustics 
and genetics, informatics and ship handling, satellite users and submariners, 
fishers and environmentalists, and research institutions, governments, and 
private companies. In 2007/ 2008 the Census matched ocean researchers with 



governments, big business, and students in newly productive ways toward a 
common goal.  
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Partnering for Reefs CReefs 
Partnerships between scientific institutions, business firms, and nongovernmental organizations 
made more systemic searches and their unexpected results possible. The partnership supported 
the surprising discovery of hundreds of new kinds of animals in waters off two islands on the 
Great Barrier Reef and a reef off northwestern Australia, despite the prior visits of many divers. 
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Nearshore Around the Globe CoML Caribbean 
The Census has expanded nearshore research within the Caribbean, South America, and around 
the Indian Ocean through regional workshops aimed at standardizing protocols. Scientists have 
used these protocols as part of a monitoring and educational program to assess environmental 
impacts and also engage local communities in the process. 
�• �• �› �Š �Y �” �
 �� �� CoML Caribbean 
�· �ï �±�µ �x �§ �æ�Ò�‚ �z�Æ�ž �Ý�æ�§ �q � �ï �Å�8 	* �%�p �• �¬ �w�ë�” �« �³ �ã �¿ �Ó�›�è �` �o �Ó�é �Ä�¯�ç �›

ª 	j �=�b �” �\ �q �› �è �$�q �` �h �
 �� �Z �€�› �2 �‰�` �‡ �` �h �{ �J �¶	� �x �z �� �¥ �è �¹�› 
° �A�` �o �z �f�w �O
�Q�Ó�é�· �µ �t �• �i �w�¯�Û �á �Ç�Â�Ÿ�U���˜ �“ �› �Ë�m�h �Š�t �z �Þ�Ç �» �æ�ï �¬ �q �­�­ �Ó�é �¬ �å �Ü�w�° 
æ
�q�` �o �\�• �’ �w�Ó�é �Ä�¯ �ç �›�– �M�‡�` �h �{  

 
Project: http://www.intecmar.usb.ve/CoMLCaribbean/ 
i  
n  
p  
v  



 
 
 

 
Page 17 –  
 
Biodiversity in Cobscook Bay GoMA 
A unique collaborative effort of U.S. and Canadian Census researchers is enhancing knowledge 
of how marine ecosystems change through time by studying the nearshore zone of Cobscook 
Bay, Maine, from a historical and present-day perspective. One of the most diverse coastal 
ecosystems on the North American east coast north of the tropics, this estuary features many 
different habitats, a tidal range of over eight meters, two centuries of historical records dating 
back to 1842, and more than 800 species identified to date. 
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Engaging the Public NaGISA 
Nearshore research involves community volunteers and students especially well. Census 
scientists studying the nearshore environment of the world ocean are present on six continents. 
Science education programs and training workshops aim to incorporate research protocols that 
make data gathered in the coastal environment comparable from place to place. The nearshore 
investigations engage the public in ocean and coastal issues and inspire the next generation of 
marine scientists.  
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International Study of Plankton Bloom CeDAMar 
In the Southern Ocean, collaborating Census researchers followed a plankton bloom from its 
onset until it changed to marine snow and finally sank to the deep-sea floor. The scientists then 
examined the influence of the snow of fallen plankton on marine life on the floor itself. The last 
time such a complex collaboration was undertaken was the Galathea 2 expedition in the early 
1950s. This time around, in spite of bad weather and complicated logistics, the collaboration 
again produced a trove of data.  
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Leading International Polar Year Biodiversity 
Census projects are playing a key role in the International Polar Year 2007Ð 2009 investigations 
at the top and bottom of the planet. In the Arctic, the Census led the marine biodiversity cluster of 
13 projects from eight countries on more than 20 expeditions. They observed how mammals use 
diverse polar habitats, inventoried life in a fjord, and explored seeps, pockmarks, and mud vol-
canoes on remote ocean floors. In the Southern Ocean, the Census coordinated the science on 
ten major expeditions by vessels from nine different countries. The results were reported live via 
the Internet. The Census also initiated a collaborative program focusing on Antarctic marine life in 
seven South American countries. 
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INFORMING DECISIONS 
 
Better information about diversity, distribution, and abundance favors better 
management of marine life. During 2007/ 2008 the Census progressed fast 
toward a more reliable reference library of all marine life and improved means to 
speed reliable identification, whether for a beachcomber curious about collecting 
a specimen or a fishmonger fearful of vending a mislabeled seafood product. The 
Census is also working toward range maps for tens of thousands of species, 
crucial, for example, in drawing marine protected areas. The experience of 
booming harvest followed by collapse has proven the harm of over- fishing and 
the value of improved records of abundance that may help people learn from the 
record of their past acts. For marine life, human ignorance has not brought bliss. 
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Race to Protect Sea Turtles TOPP 
The Great Turtle Race, an international race developed by the Census tracking team to save a 
100-million-year-old species from extinction, moved to China in 2008. A Mandarin language 
version of an interactive website tracking the migration of endangered leatherback turtles brought 
the race!s messages to approximately 100 million Chinese citizens. Donations to the Race go 
toward protecting leatherback turtle nesting areas in Indonesia and raise awareness about what 
individuals can do to help protect sea turtles. 
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Leatherback Conservation TOPP 
In recent years, the number of leatherback turtles, Dermochelys coriacea, in the eastern Pacific 
has declined severely. The turtles routinely cross international borders during migrations over 
thousands of kilometers. For 12,095 satellite-tracking days during three years, Census scientists 
tracked the turtles and compiled the largest, multiyear migration record ever collected for 
leatherback turtles. The data revealed that ocean currents shaped the migration corridor and 
turtle dispersal in the South Pacific. 
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More Garbage Than Sea Life CeDAMar 
While surveying animals on the floor of the Mediterranean southeast of Crete, Census 
researchers collected more garbage than life from an Agassiz Trawl 4,300 m deep in the 
Ierapetra Basin. 
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Focusing Fishery Management MAR-ECO 
Grenadiers, distant relatives of codfish, have colonized the world!s deep oceans with some 



species being relatively common and widespread. Although Census research along the Mid-
Atlantic Ridge has added information about the distribution and abundance of certain grenadier 
species in the North Atlantic, gaps remain. Being conservative amid this uncertainty, regional 
managers are taking precautionary measures to protect grenadier stocks and their habitats. 
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Shark Fins ID DNA Barcoding  
With DNA barcoding that can identify an animal species by a snippet of flesh, two teenagers 
discovered frequent mislabeling of fish in New York restaurants and markets. Filling demands for 
shark fins and other organs impacts global shark populations. The frequently inaccurate 
identification of sharks and rays confuses what fishermen are catching, what fins and organs 
markets are selling, and how populations are changing. Accordingly, Census researchers have 
developed DNA barcoding to identify the species of sharks and their products, such as dried fins. 
This is essential to answer how much the catching of sharks changes their populations and to 
enforce prohibitions. 
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Hydrothermal Vents and Seabed Mining ChEss 
If hydrothermal vent sites are more widespread than previously believed, more may be impacted 
by deep-sea mining. Census scientists have orchestrated a joint scientific and policy meeting for 
the spring of 2009 to discuss protection of the vent sites from deep-sea mining, before this 
industry begins its possible growth. The goal of the meeting is setting priorities for future research 
and balancing the conservation of critical vent sites versus the value of ores.  
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Managing Underwater Mountains CenSeam  
Census expeditions to poorly explored waters in the Southern Ocean and Antarctica have 
expanded the knowledge of life on seamounts. This new knowledge is serving as a foundation for 
sustainable management of seamount ecosystems. Census researchers delivered a report to the 
United Nations General Assembly in 2006 on the vulnerability of seamount corals to fishing and 
are helping to develop guidelines for deep-sea fisheries in the high seas. 
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Learning from the Past  
 
Rise and Fall of Tuna HMAP  
Without experiments, experience must be explored for cause and effect. Scouring fishery reports, 
fishing magazines, and other records, Census researchers documented the presence of bluefin 
tuna in northern European waters several decades before the onset of major fisheries in the early 
1900s. After fishing increased and techniques became more powerful, the fishery collapsed in the 
mid- 1960s. The historical documentation of the plentiful presence of this especially popular 



seafood species well before intensive fishing, and its subsequent collapse, seems a solid 
demonstration of cause and effect for informing decisions. 
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Assessing Human Impact HMAP  
Many traditional marine mollusk fisheries around the world have disappeared, while others are 
dwindling. In 2005, the Census brought together a worldwide network of experts from multiple 
disciplines to figure out why these populations declined. In 2008, they reported their study in the 
book Early Human Impact on Megamolluscs. 
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Sturgeon Playground POST 
Congregating at a Òsturgeon playgroundÓ off Vancouver Island before moving on to Alaska for the 
winter, green sturgeon have recently been found by Census researchers to migrate in an 
unexpected way. Contrary to scientists! expectations, these fish appear to migrate north and 
spend the winter in Alaska, but not before stopping off at the Òplayground,Ó a specific region in 
southern British Columbia. The reason for their layover is unknown, but it makes them susceptible 



to potential overexploitation.  
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High Mortality for Young Salmon POST 
Contrary to previous thought, the highest mortality rates in young salmon may occur in the ocean 
rather than in freshwater. Using acoustic tagging, researchers were able to track the progress of 
young salmon as they shifted from their freshwater phase out to the ocean and eventually back 
again. These observations suggest that in just a few weeks, 40 percent of the tracked salmon 
perished in the ocean, never to return to spawn.  
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Conserving Life in the Open Ocean MAR-ECO 
New information gathered on Census cruises and submersible dives is affecting science-based 
advice and management. The documentation of the quantity and patterns of diversity on the Mid-
Atlantic Ridge from summit to 3,500 m helps international management organizations propose 
actions to protect habitats and ensure sustainable use of resources. Continued work by Census 
scientists and a variety of partners will create a better basis for conservation of marine life in the 
immense areas of the oceans that lie beyond national jurisdiction. 
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Tuna and Billfish Distribution FMAP 
Census researchers have investigated the global distribution of these highly migratory predators 
to evaluate how water temperature might affect distribution patterns. The scientists used 
temperature tolerances of individual tunas and billfishes to predict their distribution and species 
richness in the oceans. The resulting map may help to evaluate how global climate change could 
affect the diversity of tuna and billfish. 
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SHARING KNOWLEDGE 
Adding new data, standardizing them in a database, and opening them to 
computer search multiplies the knowledge that can enlighten people and guide 
decisions. In 2007/ 2008, Census workers reached halfway to the goal of 
cataloging all known marine species in an accessible standard database, and 
entered millions more biological records into its Ocean Biogeographic Information 
System. The Census continues entering more data from 13 nodes around the 
world. Collaboration among the Census and others, such as the Encyclopedia of 
Life, expedite the sharing, and the creation of an integrated system with 
geographical, biographical, evolutionary, and genetic information, as well as 
images, about all marine species. 
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Counting All the Creatures in the Gulf GoMex  
In four years Census scientists completed a comprehensive inventory of all marine life in the Gulf 
of Mexico. This inventory, published in a 79- chapter book written by 140 authors from 15 
countries, shows that 15,625 species from 40 different phyla call the Gulf of Mexico home. A 
second phase of the project is currently under way to make the data available in a searchable 
online database. 
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Halfway Toward Goal WoRMS 
In 2008, the list of known marine species surpassed 120,000, placing the Census halfway toward 
its goal of cataloging the estimated 230,000 known marine species by 2010. The Census played 
a key role in making this happen by supporting the new World Register of Marine Species 
(WoRMS). More than 56,000 aliases for ocean species were found, with one species, the 
Òbreadcrumb sponge,Ó alone having 56 aliases. 
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14 Million Records OBIS 
A Census database called the Ocean Biogeographic Information System (OBIS), now holds 14 
million records. OBIS is receiving additions from 13 regional nodes around the globe, and three 
more will soon join the network. Using multiple data sets, many focusing on understudied waters 
of the global ocean, OBIS, the World Register of Marine Species, and the Encyclopedia of Life 
are collectively becoming a complete marine biodiversity database of the world. 
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4,000 Marine Fish May Await Discovery FMAP  
Employing a novel approach to quantify global fish species, Census researchers estimated that 
almost 16,000 species of marine fish have been reported in publicly accessible databases. They 
suggest that another 4,000 fish species may still await discovery and description. Fish species in 
many regions, especially the tropics, remain underreported, providing opportunity for further 
discoveries. 
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Sharing Beauty of the Deep Sea 
The beauty in marine photographs that enliven the Census Highlights on these pages also 
inspired three exhibits around the world: MAR-ECO!s Deeper Than Light, Cindy Lee Van Dover!s 
Beyond the Edge of the Sea, and Claire Nouvian!s The Deep, which engaged researchers from 
several Census of Marine Life projects. 
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Film director Claire Nouvian has worked alongside Census scientists studying the continental 
margins to capture some amazing photographs for her exhibition The Deep. The exhibit succeeds 
in relaying a great amount of information about life in the ocean depths, while capturing 
audiences! imaginations with its powerful and striking imagery. 
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