Thistrandation was prepared by Professor SongSUN, Chair of the Chinese National
Implementation Committee of the Census of MarineLife.
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AT THE LIMITS OF KNOWLEDGE

Discoveries of record-breaking extremes at thefrontiers of knowedgehighlighted the
year. And six yearsinto its 10-year program, the Cenausof Marine Life has gonefully
globd. The 17 core Cenaus projects involve neworks of researchers spanning all ocean
realms. Affiliated projects added during 2006in the Gulf of Mexico and dlongAusraia®
Great Barrier Reef bringthe participants to more than 2,000from 80 naions Nine
regiond and nationd committees ensure that all areas of the globd ocean are represented.
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To censusthediversity, distribution, and abundance of marinelife, participants pooled
thar talents and specidties, shipsand laboratories, archives and technology. They sailed
on 19 expeditions for example, in the Southern Ocean bringing onboad more new
species than species already seen by centuries of explorers. Nearshore, the number of
active sampling sites has grown exponentially from 30t0128in 2006alone Acrossthe
open ocean, Census participants tracked with satellites more than 20 species of animals
from sharks and squid to sea lionsand albatross, distributing themselves through
hundeds of thousandsof kilometers of nationd and internaiond waters. With sound
waves, participants outlined schools of abundant fish spanning tens of kilometers of
ocean, whose three dimensonscould notberevealed previoudy by onedimensond
traverses. The now-proven effectiveness of the CensusQunprecedented internationa
links, coordinaion of work, and sharing of datain 2006point toward a censusby
20100f wha lived, now lives, and will live in theworld@ oceans,
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Hottest

ChEss Near avent 3 km benesth
theequaoria Atlantic, Cenaus
researchers, usng equipment attached
to theremotely opeated

vehicle Quest, foundshrimp and
other lifeforms. They were found
living near ahydrothermal vent
billowing chemical-laden water

at an unprecedented 4074, a
temperature at which lead melts
easily. It was thehottest marine
temperature ever recorded.

Photo caption: MARUM, University of Bremen © 2006.

KE¥

2010M 3

toZ 3 ¥

ChEss v £/ 3 U)¥EA g I 0°¥UT€IYVP *e

I12C ', A¥3 ™MTbhbAi3 BAELA g, i J-

i A

PDpE¥ET N Ur 407vcb fBN | #V[“,"$9Abf";

U:cV¥KU¥Z N b
VESS5 MARUM, University of Bremen © 2006.

Deepest

CMarZ In azooplankton trawl

5 km bdow the surface of the Sargasso
Sea, Cenausexpertsfrom 14
nationscaughtdrifting, often menacing
looking, animals such as this
amphipod,asmall prawn-like crusacean,
the suppogd ingiration for themovie
Alien. They collected more than 500
species, likely induding12wholly new
species tha eat each other or live on
organic matter faling like snow from above

Photo caption: R. Hopaoft, University of Alaska
Fairbanks© 2006.
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VESS5 R Hopaoft, University of Alaska Fairbanks© 2006.

Richest

ICoMM In thesense tha biodiversity
isrichness, Censusmicrobe

huniers foundarichness of 20,000
kindsof bacteriafloaingin asingle
liter of sea water. Samples were
taken in the Atlantic and Pacific,
induding froman eruptive fissure
1,500m deep. Revealed by DNA
studies, mos were unknown and
likely rare, inviting an estimate that
thediversity of bacteriain the oceans
eclipses five to ten million.

Photo caption: J. Fuhman, University of Southern
Cdlifornia© 2006
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vESS5 J Fuhman, University of Southern California© 2006.

Farthest

TOPP Tracking tagged sooty shearwaters
by satellite, Census researchers
mapped a small bird@ 70,000

km search for foodin agiant figure
eight over the Pacific Ocean, from
Hawaii to New Zealand to Polynesia
to Japan and back. Making this
longest-ever electronically recorded
migrationin only 200days, thebird
averaged a surprising 350km per
day. In some cases, a breeding par
madetheentire journey togdher.



Photo caption: TOPP © 2006
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VES5 TOPP®© 2006.

Darkest

CAML A community of marinelife
shrouded beneath ice 700 m thick

and 200km from open water

surprised Census Antarctic scientists,

who filmed scores of species

induding ajellyfish, possibly Coanetirella
davisi, swimming with tentacles raised.

Photo caption: AGAD, D. Rasch © 2006.
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VES5  AGAD, D. Rasch © 2006.

Largest

NaGIl SA Amongthe many new

species discovered by Census participants
during 2006,the 4 kg rock

lobder that a Censusexplorer found

off Madagascar may bethelargest.
Named Palinurusbarbarae, the

main body spanshdf ameter.

Photo caption: J. Groenevelt, Marineand Coastal
Management, South Africa© 2006
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VES5 J Groenevelt, Z ,ZA{50@ 2d © 2006

Oldest

CenSeam Census seamountresearche's
founda QurassicOshrimp,

Neoglyphea neocaledonica, bdieved
extinct for 50 million years,

alive and well onan unde water

peak in the Coral Sea.

Photo caption: B. Richer deForges © 2006
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VESS5 B.Riche deForges© 2006

Mog

GoMA Eightmillion herring swimming
in a school the size of Manhatan

off the New Jersey coast qudified

as mos abundant. Focused sound,

like thebeam fromalighthous,
scansocean areas 10,000times larger
than previoudy possible. Ingantaneous
and continuousupddes reveal

the extendon and shrinking, fragmentation
and merging of fish schools.

Photo caption: N. Makris © 2006.
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VES5 N.Makris© 2006
DISCOVERING DIVERSITY

Because species are the currency that measures thediversity of life, finding
and naming a new oneadds while the extinction of an old onesubtracts



from thewealth of known biodiversity. Millenniaof exploration and two
centuries of naming species, combined with extindions might have diminished
the chance of finding new ones. Ingead, new technology, exploration

of new regions and new efficiendes of identifying and archiving are
accelerating the discovery of species and expansgon of known diversity.
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More new than old

CeDAMar Discovering tha wholly

new species outhunber known ones
exemplifies the acceleration of discovery.
During three cruises of severa

months each, Census Antarctic scientists,
trawling the depths of theremote
Southern Ocean, foundmore new

than already known species among
theanimals they broughton boad.

Photo caption: Southern Ocean isopods
Acanthagidia left, and Munnaright. W.
Broekeland © 2005.
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Squat lobsters

CenSeam Scientists have found

an abundance of squa lobgersinhabiting
the seamountchansnorth

of New Zealand. These creatures,

when sitting on the ocean floor, often
tuck thar tails beneasth them

and assume a squéting postion.
Investigators have identified more

than 611 species of Galatheoides,



induding some new ones, in the
Indo-Pacific Ocean alone

Photo caption: Diverse Galathedsand Chirogylids.
R. Webba and T. Papa®© 2006,
specimensnotto scale.
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Komoki in Antarctic waters

CeDAMar Komokiacea or &omokiO
dominae degp-sea foraminifera,
protozoanswith false feet

used for locomotion and food collection.
Inthe Weddd| Sea, where

ice crushed the ship of Antarctic explorer
Shackletonin 1915 Censuspolar researchers
found59 komoki and komoki-like species,

at least 42 unknown to science.

Photo caption: A new species of komoki of the
genuslpoafoundin theWeddd!| Sea. A.
Gooday, Nationd Oceanography Centre,
Southampton, UK © 2006
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VES5 Ipoac¥ komokiB+O ?2C¢~  £:Z A.Goody, Nationd
Oceanography Centre, Southampton, UK © 2006.

Doubling zooplankton

CMarZ Cenaus zooplankton researchers
discovered 3 new geneaand 31 new
species of copgpodsand mysids small
crugaceans in Southeast Asian,
Audralian, and New Zedand



waters. Andysis of collections
from biod versity hotspots, thedeegp
sea, and other unexplored regions
isontrack to doubk thenunmber of
known zooplankton species.

Photo caption: Valdiviella inggnis, oneof many
copegpod species being studied by Census
scientists. R. Hopaoft, University of

Alaska Fairbanks© 2006.
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A squid that chews

MAR-ECO Amongthe 80,000 organisms,
encompassing 354 families,

genera, and species tha Censusdeep
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 beaks
are unigueto each species, induding
tha of thenew squid, which looks
quite capable of chewingitsfood.

Photo caption: P. doani. MAR-ECO/R. Young
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Furry crabs

R.
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ChEss Near Easter 1dand, Census
vent explorers discovered a crab so
unusud it warranted awhole new
family designaion, Kiwaidae. Beyond
adding anew family to thewealth of
known biodiversity, its discovery added
anew genus Kiwa, named for the
mythological Polynesian goddess of
shdlfish. Itsfurry or hary appearance
judified its species name hirsuta.

Photo caption: Kiwa hirsuta, the Y eti crab. Ifremer/
A. Fifis© 2006
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Macro Microbe

COMARGE The protozoan that
Censusexplorers of the continental
marginsdiscovered in the Nazare
Canyonoff Portugd differsfromthe
usud protozoansseen swimmingin
adrop of water unde amicroscope
Thesingle cell of thisfragile new species
of Xenophyphor, foundat

4,300m depth, is endosed within
aplate-like shdl, 1 cmin diameter,
composxd of minga grains

Photo caption: Xenophyphote in sediment.
A. Gooday, Nationd Oceanography
Centre, Southampton, UK © 2006.
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Centre, Southampton, UK © 2006.

CHARTING DISTRIBUTION

New and extendead techniques let scientists collect and tag creatures

in order to follow their movements. Marine animals themselves are
recruited as oceanogtaphe's, mapping ther travelsin theworld®
oceans With ther hdp, the Censusis meeting the chdlengeof picturing
the present and shifting distribution of globd marinelife.
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Wider ranges

ArcOD/MAR-ECO When studying
distribution, the surprise of findng a
speciesin anew placeis as exciting
asthediscovery of anew species. A
speciesin anew place may indicate
the species adgpted, the environment
changed, or thearea was serioudy
undesampled. During 2006 counts
roseto 31 speciesin theArctic outside
thar known range plus 60 species
never before seen over the Mid-
Atlantic Ridgebeween Iceland and
the Azores.

Photo caption: A new larvacean species foundin
the CanadaBasin (left), R. Hopaoft, University
of Alaska Fairbanks© 2006and

an unidentified Arctic degp sea sponge B.
Bluhm/l. MacDondd, NOAA © 2006
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A nightly commute

MAR-ECO At dus abovethe Mid-
Atlantic Ridge Censusresearchers
encouniered arush hourwhen animals
rise to the surface to feed, as

if returning home for suppe, and
measured thetraffic precisely. Using
theworld@first longterm, full ocean-depth
echo sounde, the scientists observed
adaly vertical commute of up to
400m (highe than the Eiffel Tower)
between thetwilight or mesopdagic
zone about500m down, and

the surface layer, where sunlight and
phobsynthesis prepared food.

Photo caption: 18 hours of datafrom an upward-
L ooking echo sounde& moored 1,000m

deep near the Mid-Atlantic Ridgeshowing
plankton andfish inlightbluerising

about9 pmand descending about6 am.
MAR-ECO © 2006.
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Needlesin haygacks

CeDAMar The span from schools

of countess herring down to single
animals of a species amongthousnds
collected typifies the rangeof

scale chdlenging CensusCeharting.
Therich diversity of theisopodcrugaceans
indudes common species and
othesrarely observed. In its exploration
of Antarctic seas, thefigurative
haystack, Censusresearchers found



many new species, especialy isopod
species, represented by only asingle
animal, thefigurative needle, among
thousandsof specimens collected.

Photo caption: Southern Ocean isopod,
Munnopss, W. Broekeland © 2005
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Mog completeregistry

GOMA During 2006 expertsin

the Gulf of Mainereleased thefirst
nearly comprehensve list of known
species in this ecosystem, numbering
3,317, more than twice the number

on prior lists. Researchers continuousy
refineand add to theregistry,

which indudes marinelife from microscopic
phytoplankton up to right

whdes and from seasond migrants

to year-roundresidents.

Photo caption: Anarhichaslupus the Atlantic
wolffish. M. McKee, P. Auder, Naval
Undesea Research Center © 2006.
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Salmon cellphone coverageextended
POST When 2,600fish |eft rivers
during the early summer of 2006



for acareer in the North Pacific,

they carried tiny acoudic trangmitters.
These could be detected for

years by the Censususng an array

of 252receivers on the continental
shdf, reaching outward from

shore and stretching along the Pacific
migration route to over 2,000

km in 2006 When afish passes an
acoudic receiver, its uniqueidentity
is stored and later tranamitted to a
visiting ship, telling thefish@ survival
and location. The Census Pacific
shdf listening array achieved more
than 95 percent successin tracking
salmon, sturgeon, and other fish engaged
as Censaus correspondents.

Photo captions

Acoudic receiversready to be

deployed to the ocean bottom to track migrating
fish. POST © 2006.

Tagged saimon arereleased into

the Pacific Ocean. POST © 2006
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Dams and survival

POST Soonafter salmon leave ariver
for theocean, many perish. For
decades people have wondeed if
salmon tha have struggled to reach
theriver mouth throughmany dams
mightbelesslikely to survivein the
open ocean than those tha enjoyed
youth in afree-fl owingriver. Initia



count suggest tha survival of stocks
leaving dammed riversis comparable
to those leaving rivers withoutdams.

Photo caption: Salmon being tagged. POST
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Researchers World Wide

Photo captions

CoML Participants at a Scientific Steering
Committee meeting in Reykjavik, Iceland.
J. Ausubd © 2006.

TOPP Fidd biologists download information
fromtagsretrieved from seals. J. Bradley,
www.bradleyphobgraphic.com © 2006.
CReefs Teams tha discovered scores of
new species on the French Frigae Shoals,
Hawaii. NWHIMNM © 2006.
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ASSESSING ABUNDANCE

Althoughevery livingindividud will never be counted, rationd
appraisal of hazardsand effective management requires not anecdotes
butthereliable data the Censusobtains Such new technology

as tha employed to observe idand-sized schools of herring

plusnovd mining of historical and data archives advanced

theglobd network toward areliable censusby 2010.
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Proportion of protected coral reefs
FMAP/CReefs Andystsin the
Censusnework concerned with
thefuture of marineanimal popuktions
compiled thefirst-ever

globd assessment of the extent,
effectiveness, and omissionsof

coral reefs as Marine Protected Areas.
Contributing to and usng the
Propottion of protected coral reefs
CensusQinformation system, they
foundtha less than two percent

of coral reefs worldwide are protected
from extraction, poaching,

and other major threats. They built
thar worldwide daabase of protected
areas for 102counties, induding
satellite imagery of reefs.

Photo caption: Coral reefsin marine protected
areas off the coast of East Africa.
Satellite imagery, S. Andrdou‘t, ©
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Degradation and recovery in estuaries
HMAP In archives such astaxes on

sdlt to cure fish, Cenaushistorians
recongructed the changing abundance
of marinelifein 12 estuaries

and coastal seas aroundtheworld.

In archives from Roman timesin the



Adriatic Sea, themedieva erain
Northern Europe to Colonial times

in North Americaand Audralia,

they confirmed thefears tha exploitation
and habitat destruction depleted 90
percent of important species. They aso
confirmed the elimination of 65 percent
of seagrass and wetland habitat, a10

to 1,000-fold degradation of water
qudity, and accelerated species
invasions More happily, they also
foundsignsof trangtionsfrom degradation
to recovery where congrvation

was implemented during the

20th century.

Photo caption: A spongeyard alongthe
dodksin Nassau, Bahamas, ¢.1904,
when harvesting largdy diminaed

the spongepopuktion. Library

of Congress, Prints & Photographs
Division, Detroit Publishing Company
Collection, LC-USZ62D114276.
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Absent in space

MAR-ECO Absenceisthelower
limit of abundance. Census
researchers discovered tha 70
percent of theworld@ oceansare
shark free. In an extengve study
of thevast abyss bdow 3,000m,
deep-sea scientists foundsharks
were almog entirely absent and



soughtphysological and other
explanaions Althoughmany
sharkslive down to 1,500 m,

they fail to colonize degper, putiing
them more easily within reach of
fisheries and thusendangeed status

Photo caption: Great white shark, Carcharodon
carcharias, Scott Andeson© 2006
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Assessing abundance demands efficiency
CReefs Expanding knowledgeof
diversity with a new species requires
onespecimen, charting

distribution requires several, but
couning abundance demandsexamining
many. During 3 explorations

of coral reefs, Censusexperts

expeadited determinaion of many

of the 1 to 9 million species of animals
tha inhabit reefs, usng new

molecular techniques allowing rapid
processing of large samples.

Photo caption: Anemonecrab with striped eye
stalks collected during a Census expedition
off Hawaii. A. Colling NOAA

© 2006.Courtesy of NWHIMNM.
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Assessing abundance demands efficiency
CMarZ TheCensuszooplankton

team peaformed thefirst DNA barcoding
of plankton on a ship undeway,
telescoping wha formerly took years

of work into jud three weeks, an approach
tha may revolutionize pusing
theboundaies of knowledge

Photo captions

Barcode(ddail, expanded horizontally)
of thefrigate tung Auxis

thazard. FishBol © 2006.

Vias of copepodsready for sequendng.
M.D. Allison, WHOI © 2006
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Scarcein time

MAR-ECO Althoughenergdic
exploration by the Census may
unoover species longunseen, the
appearance of alongime absentee
may beaclueto rising abundance.

An expeditionto the Mid-Atlantic
Ridge for example, captured 300

fish species. Several fishes captured
had not been seen since a1910
expadition, and othe's consdered

rare were foundcommon. Thechange
in abundancecould reflect removd of
predaors or limited sampling in the past.

Photo caption: A proposd new species of edl
poutof the genusLycodonuscollected
onthe Mid-Atlantic Ridge P.R. M¢ ller ©
2006.
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Building and accessing the marine life database
OBI S During 2006thelinking of
143 daabases multiplied the number
of recordsin the CensusOinformation
system 2.5 timesN from

4,000000in 2004to more than
10,000000 During 2006the

nunber of species encompassed

and mapped rose from 40,000
Building and accessing the marine
life database to 75,000 Thelibrary
of short DNA sequences, or barcodes
for identifying marine animals, grew
past 4,000,induding 2,000fish.
Holesin the Censusdaabase dso
Clearly definethe unknown ocean.

Photo caption:OBIS © 2006.
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