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Frontiers of Marine Science Stretched by Census Experts

Extreme Life, Marine Style,
Highlights 2006 Ocean Cenaus

Scientists intrigued by life around hottest-ever seafloor vent;
Manhattan-sized school of fish off New Jersey coast;
More new than familiar species on Antarctic seafloor

A hog of record-breaking discoveries and revelationsthat stretch the extreme frontiers of
marine knowledgewere achieved by the Cenausof MarineLife in 2006 highlights of
which were released today.

They indudelife adagpted to brutal conditionsaround 407% fluids spewing froma
seafloor vent (thehottest ever discovered), amighty microbel cm in diameter,
mysterious1.8 kg (4 Ib) lobgers off the Madagascar coast, a US school of fish thesize of
Manhatan Idand, and more unfamiliar than familiar species turned up beneath 700
meters of Antarctic ice.
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Censusof MarinelLife, Year 6

Now in its 6" year, Census participants and their suppoters pool talents and speciaties,
shipsand laboratories, archives and technology in an unprecedented globd scientific
collaboration. Togeher, they are systematically recording the diversity, distribution, and
abundance of globd marinelife. Themog intense field work is taking place in 2006-8;
theresults will be andysed and synthesized in 200-10 with thegod by 20100f aninitial
cenausdescribing what lived, now lives, and will live in the oceans

Censusscientists mounted 19 ocean expeditionsin 2006 (a 20th expedition undeway in
the Antarctic can befollowed onlineat www.awi.de/MET/Polarstern/psobse.html). They
inventoried nearshore biodiversity, where the number of active sampling sites grew
exponentially from30to 128in 2006alone And,udng satellites, they followed across
thousandsof kilometers of ocean more than 20 tagged species - from sharks and squid to
sealionsand albaross.

"Each Censusexpadition reveals new marvels of the ocean Band with thereturn of each
vessd it isincreasingly clear tha many more discoveries await marine explorers for years
to come," says Fred Grasde, Chair of the Cenaus Scientific Steering Committee.

Each of 17 core projects produces a different dimenson of knowledge Two new
assodate projects were added in 2006, studying biodiversity in the Gulf of Mexico and
alongthe seafloor of the Great Barrier Reef.

The Census Ocean Biogeographic Information System now publishes over 140globd
databases, produdng an onlinelibrary of more than 10 million distribution records (up
from 4 million jug two years ago) of over 78,000 species.

A complementary library of short DNA sequences Bbarcodes for quick identification of

marine animals Bgrew past 4,000, induding 2,000fish. Holesin the Cenausdaabase
defineclearly theunknown ocean.
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Extremes of Science

Hottest
At athermal vent 3 km bdow the surface in the equatoria
Atlantic, Censusresearchers foundshrimp and other life forms
onthe peiphay of fluidsbillowing from Earth@ core at an
unprecedented marinerecording of 407, atemperature tha
would melt lead easily. Althoughthe species resemble those
b 7 aroundother vents, scientists want to study how, surroundel by
near- freezmg 24z water, thar chemistry alows then to withgand heat pulses tha
approach the boiling point Bup to 80%. Shrimp were seen onthewalls of the vent
chimney. Othesinthehabitat indudemussels and clams. All somehow tolerate an
environment of extreme temperature changes within afew centimeters and high
concentrationsof heavy metals fromthevent fluids. (ChEss phot credit: MARUM,
University of Bremen © 2006)

Darkest
Southern Ocean cenaustakers revealed an astonishing
community of marinelife shroudeal beneath 700meters of ice B
200km from open water. Equdly remarkable, sampling of this
mog remote ocean(@ depths during three lengthy cruises yielded
~ more new than familiar species. (CAML phob shows oneof
scores of species found,induding a jellyfish, possibly
Coaretirella davis, swimming with tentades raised. Photo
credit: AGAD, D. Rasch © 2006)

Mog
Cenausfish counters observation off the New Jersey coast of
20 millionfish swarmed in a school the size of Manhdatan
Idand qudifies as mog new abundance found Soundemitted
by a new ship-based technology illuminaes life in an oceanic
areatensof thousandstimes large than previoudy possible. It
updaes ingantaneoudy and continuousy, revealing the
extenson and shrinking, fragmentation and merging of the
idand-sized swarms as a person might watch schools of
minnows swimming in abrook beneath abridge Photo credit: N. Makris © 2006.)
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Deepest
Sampling 5 km bdow the surface in the Sargasso Sea, deploying a
uniquetrawl configuration that filtered large volumes of water for
rare-but-diverse zooplankton living in the ocean@ despest depths,
Censusexperts from 14 naionscaughtthese drifting, often soft and
elusve animalsin a sophisticated net, the MOCNESS. They
collected more than 500 species, induding 12 likely new species,
eating each other at the great depthsor living on organic matter
falling like snowfromabove (CMarZ phobo of menadng-looking, animals such asthis
amphipod, a small prawn-like crugacean, the suppo®d ingiration for themovie Alien.
R. Hopaoft, University of Alaska, Fairbanks © 2006.)

Oldest
Census seamountresearche's founda shrimp, bdieved extinguished 50 millionyears ago,
~ alive andwell onan undewater pesk in the Coral Sea.
" ' Neoglyphea neocaledonica was nicknamed Qlurassic shrimpOby

s its discoverers, who say it rivals thefind in South Africaand
Indonesia of the codacanth, a prehistoric fish previoudy known
only throughfossils. (CenSem phob credit: Neoglyphea
neocaledonica. B. Richer de Forges © 2006)

Richest
In the sense tha biodiversity isrichness, Censusmicrobehunters found20,000kinds
floaingin asingle liter of seawater. Samples were taken from the Atlantic and Pacific,
induding from an eruptive fissure 1,500 meters degp on a seamountin the Pacific afew
hundeed kilometers west of Oregon,USA. Revealed by DNA studies, mog of the
different kindsof bacteriawere unknovn and likely rare globdly. Therichness of the
diversity invites speculation aboutwhat rare species contribute to ther biogphee and an
estimate that the kindsof bacteriain the oceans exceed five to 10 million. The
researchers also began assembling the best-ever video of protists (mogtly microscopic
organisms tha are nether animals, plants, or fungi) and to pioneer optical and gendic
technigues to extend thelimits of knowedge (Thevideo isavailable for media at the
embargoead media materials URL. Credit: Jeremy Pickett-Heap9

Farthest
Tracking tagged sooty shearwaters by satellite, Censusresearchers mapped the small
bird@ 70,000km search for foodin a giant figure eight over the Pacific Ocean, from New
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Zedland via Polynesiato foraging groundsin Japan, Alaska and California and then back.
Making thelongest-ever electronically-recorded migrationin only 200days, thebird
averaged a surprising 350km daily. In some cases, a breeding par madetheentire
joumey together.

Largest
Amongthe many new species discovered by Censusparticipants during 2006 a1.8 kg (4
Ib) rock lobder that Censusexplorers foundoff Madagascar may bethelargest. Named
Palinurusbarbarae, the main body spanshdf a meter.

Discovering diversity: More new species

New technology, the exploration of new regions and new efficiendes of identification
are accelerating discovery and recording of new species.  Amongthe mog remarkable
finds

Macr o microbe
The protozoan tha Cenausexplorers of the continental marginsdiscovered in the Nazare
Canyonoff Portugd differsfromtheusud protozoans seen swimmingin adrop of water
unde amicroscope Thesingle cell of thisfragile new species of Xenophyphor, found
at 4,300m depth, isendosed within aplate-like shdl, 1 cm in diameter, composed of
minea grains

Furry crab
Near Easter Idand, Censusresearchers discovered a crab so unusid it warranted awhole
new family designaion, Kiwaidae. Beyond adding a new family to thewealth of known
biodiversity, its discovery addel a new genus Kiwa, named for the mythological
Polynesian goddess of shdlfish. Itsfurry or hary appearance judified its species name,
hirsuta.

A squid that chews
Amongthe 80,000 organisms Bencompassing 354 families,
genera and species Btha Census degp-sea investigators
collected from the Mid-Atlantic Ridgewas thereference
gpecimen or holotypefor anew species of squid:
Promachoteuthis doani. Althoughcollection easily damages
the soft cephdopods the hard besks are unique to each
species, induding that of the new squid, which lodks quite
capable of chewingitsfood (MAR-ECO phdo credit: P. doani. R. Young© 2006)
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Komoki in Antarctic waters
Komokiaceae or komokiOdominate deep-sea foraminifera,
protozaonswith false feet used for locomotion and food collection. In
theWeddd| Sea, whereice crushed the ship of Antarctic explorer
Shackletonin 1915 Censuspolar researchers fourd 59 komoki and
komoki-like species, at least 42 unknown to science. (Photo credit: A.
Gooday National OceanogrphyCentre, Souhanpton, UK © 2006)

Doubling Zooplankton
Censuszooplankton researchers discovered 3 new genera and 31 new species of
copegpodsand mysids small crugaceans in Southeast Asian, Audralian, and New
Zedland waters. Andysis of collectionsfrom biodiversity hotspots, the degp sea, and
othe unexplored regionsis ontrack to doublke the nunber of known zooplankton species

Charting distr ibution

New and continuousy improving techniques also let scientists collect and tag creaturesin
order to follow thar movements. Marine animals themselves are thereby recruited as
oceanographes, mapping ther travelsin theworld® oceans  With ther hdp, the Census
is creating new indghts into the present and shifting distribution of globd marinelife.

Salmon cellphone coverageextended
When 2,600fish left riversin early summer, 2006for a career in the North Pacific, they
carried tiny acoudic trangmitters. These could bedeected for ayear or more by the
Censususng an array of 252receivers onthe continental shdf, reaching outward from
shore and stretching along the Pacific migration route for over 2,000km in 2006Dfrom
CdiforniathroughCanadato Alaska. When afish passes an acoudic receiver, itsunique
identity is stored and later trangmitted to avisiting ship, telling thefish@ survival and
location. The CensusPacific shdf listening array achieved more than 95 percent success
in tracking salmon, sturgeon, and other fish engaged as Census correspondents.

Wider ranges
When studying distribution, the surprise of finding a species in anew place is as exciting
asthediscovery of anew species. A speciesin anew place may indicate the species
adapted, the environment changed, or thearea was serioudy undesampled. During 2006,
couns roe to 31 speciesin theArctic outside ther known range plus 60 species never
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before seen over the Mid-Atlantic Ridgebeween Iceland and the Azores. Meanwhile,
Census seamountresearche's foundan abundance of squa lobders, so named because
they appear to squa onthe ocean floor, inhabiting seamounts off the New Zealand coast,
some of which researchers bdieve may never have been foundbeore on seamouns.

Needlesin haygacks
The span from schools of countess herring and other fish down to single animals of a
species amongthousandscollected typifies therangeof scale
chdlenging CensusCcharting. Therich diversity of theisopod
crugaceansindudes common species and others rarely
observed. Inits exploration of Antarctic seas, thefigurative
haystack, Cenausresearchers foundmany new species,
especially isopodspecies, represented by only asingle animal,
thefigurative needle, amongthousndsof specimens collected. (CeDaMAR phob credit:
Souhen Oceanisopod,Munnopss. W. Broekeland© 2005

Dams and survival
Soonafter salmon leave ariver for the ocean, many perish. For decades people have
wondeed if salmontha have struggled to reach the river mouth throughmany dams
mightbelesslikely to survive in the open ocean than tho<e that enjoyed youth in afree-
flowingriver. Initial counts suggest tha survival of stocks leaving dammed riversis
compaable to those leaving rivers withoutdams.

The mog completeregistry
During 2006,experts in the Gulf of Mainereleased the mog comprehensve list ever
created of known speciesin this ecosystem: 3,317in all. Researchers continueto refine
and add to theregistry, which indudes marinelife from microscopic phytoplankton up to
rightwhaes, and from seasond migrantsto year-roundresidents. Thedaabaseisone
tool in alarger effort to describe paternsof biodiversity and ther contributionsto the
fundioning of aregiond system.
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Assessing abundance

Degradation and recovery in estuaries
"Thehistorical studies of the CoML agree with recent studies showing steep declines of
mog wild popuktionsof marineanimals that people eat,Osays Dr. Grasse. Orhe past
richness of the oceansin many near shoreregionsis hard for people today to bdieve."

In such archives as taxes on salt to cure fish, Census historiansrecondructed the
changing abundance of marinelifein 12 estuaries and coastal seas aroundtheworld. In
archives from Roman timesin the Adriatic Sea, the medieval erain Northern Europe, to
Colonia timesin North America and Audralia, they confirmed thefears tha exploitation
and habitat destruction depleted 90 percent of important species. They also confirmed
eliminaion of 65 percent of seagrass and wetland habitat, a 10to 1,000-fold degradaion
of water qudity, and accelerated speciesinvasions More happily, they aso foundsigns
of trandtionsfrom degradation to recovery where congervation was implemented during
the 20th century.

Scarcein time
An expedition to the Mid-Atlantic Ridgecaptured 300fish species, several of them not
seen since a 1910expedition, while others consdered rare were foundcommon. The
changein abundance could reflect removd of predators, limited sampling in the past, or a
changein theweather.

Absent in space
Censusresearchers discovered 70 percent of theworld@ oceansare shark-free. In an
extengve study of thevast abyss bdow 3,000m, deep-sea scientists found sharks were
almog entirely absent and soughtphysological and other explanaions Althoughmany
sharks live down to 1,500 m, they fail to colonize degper, putting them more easily within
reach of fisheries and thusendangeaed status

Assessing abundance demands efficiency
Expanding knowledgeof diversity with new species requires onespecimen, charting
distribution requires several, but couning abundance demandsexamining many. During
three explorationsof coral reefs, Census experts expedited determinaion of many of the
1to 9 millionanimal speciestha inhabit coral reefs, usng new molecular techniques
allowing rapid processing of large samples.
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The Censuszooplankton team performed thefirst DNA barcoding of plankton onaship
at sea, telescoping what formerly took three years of work into jug three weeks, an
approach that may revolutionize the way researchers expand the boundai es of
knowledge

Other marinelifedimensions

Marine rush hour commuters
At dusk aboveMid-Atlantic Ridge Censusresearche's encountered arush hour, when
animalsrise to the surface to feed as if returning home for suppe, and measured the
traffic precisely. Usingtheworld@ first long-term, full ocean-depth echo sounde, the
scientists observed adaly vertical commute of upto 400m (highe than the Eiffel
Tower) between thetwilight or mesopdagic zong about500m down, and the surface
layer, where sunlight and photosynthesis prepare food.

Proportion of protected coral reefs
Andystsin the Cenaus network concerned with the future of marineanimal popuations
compiled thefirst-ever globd assessment of the extent, effectiveness, and omissionsof
coral reefs as Marine Protected Areas. Contributing to and usng the Censusdinformation
system, they foundtha less than 2 percent of coral reefs worldwide are protected from
extraction, poaching and other major threats. They built their worldwide database of
protected areas for 102 counties, induding satellite imagery of reefs.

* * % % %

About2000researchers from 80 counties now paticipae in the Census

Orhevast expanse of the oceans therarity of some animals, their movements, and
flucuaionschdlengeCensusresearchers. Happily, the astonishing progress of the past
six years shows the community will create thefirst-ever Censusof MarineLifein 20100

says Jesse Ausubel, a program manager for the Sloan Founddion, a Census sponsor.

AddsRon O@or, CoML Senior Scientist: Orogether, we can see thewondes of the

ocean and excite theworld to preserve and increase them.O

* k k * %

Census Highlights 2006 B News Release BPage 9



About the Census of Marine Life

Support for the Census of Marine Life comes from government agencies concerned with science,
environment, and fisheries in a growing list of nations as well as from private companies and foundations
A complete list of sponsors is available at www.comlsecr etariat.org/Dev2Go.web?id=302846& rnd=27644
The Census is associated or affiliated with several intergovernmental international organizations
including the Intergovernmental Oceanographic Commission of the UN, the Food and Agriculture
Organization of the UN, the UN Environment Programme and its World Conservation Monitoring Centre,
the Global Biodiversity Information Facility, the International Council for the Exploration of the Seas, and
the North Pacific Marine Science Organization. It isalso affiliated with international non-governmental
organizations including the Scientific Committee on Oceanic Research and the International Association of
Biological Oceanography of the International Council for Science. The Censusis led by an independently
constituted international Scientific Seering Committee, whose members serve in their individual
capacities, and a growing set of national and regional implementation committees.

Census Highlights 2006 B News Release BPage 10



