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Oceans — Cradle of Global Biodiversity —

Japan: a marine biodiversity hotspot! (PDF 1MB)

Dol B Deep Sea Biodiversity: Why so high? (PDF 1.3MB)

Remote sensing of global ecosystem diversity. (PDF 508KB)



http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/img/pamphlet.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/img/pamphlet.pdf

In—situ observations for ecosystem structure analysis at ‘¥

high resolution (PDF 944KB)
Biodiversity observation system for marine environments
(PDF 1.5MB)
) ] ) :gu:
Useful Substances and Functions of Marine Organisms
(PDF 1.1MB)

s AWIE
R XEHHFLAAREXBELHERE it AXF

COP10H -1 K1 R hRE

JAMSTEC P % BRA%E@E%

EMZ ISR 101 sy e (COPL10) ZHILA—E

| fh.” =

8.3 B Youlube

EMESHRERRILT

COPI0ICEDLET. BABRTE (EMEHMERFTILT) A SN, JAMSTECIEX SR FEAT—XICHESMLEL
f2o JAMSTECO—F—TIE R RELREBEEMDELVEEOEZRADER. ALFERLETILEFEEMESHERTD
BB F=CoMLGBEEYMD LY R) DBNREETVELZ, T—RIZIE. RESMEBL T TIEAEL EWEHRMELS
BREMAEICEKER OEOHROAAMNFINFEL=,

HEHM: FT224E108238 (1) ~298 (%)
HESR: BARLAE XHEPEIT—X


https://www.youtube.com/watch?v=y5kxJ26nDXY
https://youtu.be/y5kxJ26nDXY

EMEHRUERRITIT7 BROTHBAN

COP10AEMZ MR R T (2010F10823H ~29H) ITBWTCTEBRLIZARRA—E4iPadar T o VECBNMLET

EMEHRUERARISHT S NaGISA(F¥4) T zsk
JAMSTEC D ERY$H ARIEEEEYMDORYLRR Y BEEMOEUYR FEERA T

sE)UY
3 E%%ﬁ'fﬁ%ﬁ:‘ﬂ%ﬁOlilﬁﬁ‘\llil'%%o)%ﬁiﬁﬁiﬁ%)
» & HGRE
» IEIP“EE%%*%IEEXCOMO(IEF‘*%)

» E#ﬁ%’fifﬁ“%‘] 10@%%‘?’].'%5%&?2%1‘?%3%‘“
b BEAEY DY R (Census of Marine Life) (Japan)
¥ Census of Marine Life (Portal/English)

» BISMaL(Biological Information System for Marine Life)
» OBIS(OCEAN BIOGEOGRAPHIC INFORMATION SYSTEM)
¥ NaGISATOD =4k


http://www.biodic.go.jp/biodiversity/
https://www.cbd.int/2010/welcome/
http://wwwtest.jamstec.go.jp/jcoml/
http://www.coml.org/

£ EHRIERIF10EIFHFIE = (COP10)

EMZRRMEERRITT BRARRAE—EiPadarToY

ZDOR—UTIL, COP10AEYZHMER R I 7 (2010108238 ~298) [ZHLY

TRERLTW=RR—ZE2FHLTVET,

BRRB—AA—=DF D)o 5E, S THEAL TV ziPadDa> T2V (PDFZ
7A4IL) BRI R TREET,
(—ERERRA—A A= DHENBLTLNET)

BEISEAEENABOEER

ROBE"RS"BY

& %
] '.‘ J
LT

L]

oA aHA

BEEMOEIYR

BAREFEPDHRIFZR YL

I
e O [ o, T
- =

- R |

ESHEEREISHT S
JAMSTEC M ERYAH A

BoK-BKIBICHE T EMAREE

JTEVAVAUTIE EHEME

K- BBV RRTEY

BMISUIN DREERE

HEMNBOT BHM

NaGISA(FF4)Faszib
FEERA T



http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b01.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b01.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b02.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b02.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b03.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b03.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b04.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b04.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b05.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b05.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b06.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b06.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b06.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b07.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b07.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b08.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b08.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b09.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b09.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b10.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b10.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b11.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b11.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b14.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b14.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b14.pdf

NaGISA A< ok FEMEM,I LD RENSERBAD
~TRES(E) ITORRERD T~ FRABROFR BERELOZENEEICD MEHIE (EWRYT)

oy
¥ = Wial

=L N HHERRE
BADBEEMSHRIEFEROIRM FEER LR B TVBESHEIFLELER M2V |2k B EFEFH/AAFTR

Rir—1)—=2Ivk
ERFHICEFEI/RATIVIRE RGLIADN D5 0o REH BDEEEEER LA AN Y6500

JAMSTECOD AWM L HRIE R



http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b15.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b15.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b15.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b16.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b16.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b16.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b17.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b17.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b18.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b18.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b18.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b19.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b19.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b20.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b20.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b21.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b21.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b21.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b23.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b23.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b24.pdf
http://wwwtest.jamstec.go.jp/j/jamstec_news/cop10_report/pdf/b24.pdf

FEHDS . FEDS
WHDEYSHEMEZERT S

Exploring global biological diversity from deep sea and space
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In the ocean, the productivity of "
Aboveground forest microscopic phototrophs accounts for
biomass (Mg/ha) distribu- approximately half of the organic
tion derived from radar matter on the earth. These photoprod- "L,

observations by the satel-
lite “DAICHI” (ALOS) over
the mid to north region of
Alaska in the summer of
2007. Biomass is one of
the proxies of biodiversity.
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ucts enter into food chains. Dissolved
organic matter from food chains feeds
microbial loops. The food web con-
structed from these feeding dynamics
is quite complex.
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Satellite-derived distribution of chlorophyll concentration (mean from 1997 to 2007) over the
North Pacific shows variations in phytoplankton distribution .

Unicellular organisms with hard skeletons play an
important role in the transport of organic and inor-

Interannual variations in
vegetation in Mongolia from
2001 to 2007. The interan-
nual relationship between
ecosystem and weather was
investigated.
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Distribution of vegetation conditions derived from satellite remote sensing data on

July 8 averaged for the years from 1982 to 2000. This information enables us to clas-
sify the land cover type, including ecosystems.

A biological pump driven by vertical
migration of zooplankton and fish
conducts active transport of matter
between the surface and the deep
sea.

BENSLSZSINTEYT ganic materials from the surface to the deep ocean.

JVDHEE DFFFZEAE(2001

~20074) 4FCEREF TR

EEHAREVT EHDDH B, -..'

FLDOKIFEEN S ERERDIR EMTS U NUPRISEERBOFEERE .T

REEDREZEDHT Do LIS SYEEIX L TL\D, THEEYIRY i
THEREFA TN, aid P

o,

g

= P e

L S

Jjuvenile stage

gﬁiﬁgﬂggggg ?@{ﬁﬁ’%ﬁiﬁﬁgg MR USSR T2, BRI Tld AR TS DA DDA ISR & LT
—Lail= ol FIFENZBEIDHISN TGO EDDEMHHERT B & ZNITIKAFT DEYBIEKRT .

B BKIBHFL A 5 ViEK ZIREEMDER LTV D, <

BT ALEER/INTTUT NHERDEYPLRERICET The linkages of life sustain many life cycles. In the mid water world, large-
CHYET DR ESHENY BlEIN.Z<DOEEEYE sized animals allow smaller lifeforms to attach to their body surfaces. If one
DNRELEZEZERLTL BEOTW%, species were to disappear from the linkage, the others would lose their life
2. cycle.

Chemosynthesis is a power-
ful function that produces
organic matter from the
earth’ s internal energy.
Invertebrates dwelling in the
fields of hydrothermal vents
and in methane seeps can
form large colonies with the
support of symbiotic
chemosynthetic bacteria.

The seabed is an extensive
habitat, where many small
creatures, including
microbes, live within the
sediments. Photoproducts
reaching the abyssal seabed
feed many benthic organ-
isms.
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B Activities of JAMSTEC for biodiversity studies

JAMSTEC conducts studies on biodiversity and ecosystems using research vessels, submersible probes, and
remote sensing. Ocean biodiversity and biogeography data are collected from research cruises and observatories.
Remote sensing data from artificial satellites reveal the status of large-scale regions, e.g., phytoplankton biomass
in sea surface layer, land vegetation, and their seasonal and interannual changes. Data integration and comparative
study are used to determine the effects of anthropogenic activities and climate change. Paleooceanographic stud-
ies unearth fossil and biomarker molecules buried within the seabed to probe past ecosystems. JAMSTEC’s goal
is to understand the interlinkage and connectivity between marine and terrestrial ecosystems and biodiversity by
comprehensive research sustained by multilateral approaches, e.g., earth surveillance, habitat observation, and
biological investigations.
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Forest survey in northern
~ Mongolia for validation of
satellite remote sensing.
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A remotely operated vehicle, the
HYPER-DOLPHIN, under the winch
frame of the R/V Natsushima. This
vehicle is able to conduct surveys
at maximum depths of 3,000m.
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The manned submersible,
SHINKAI 6500, on the R/V
Yokosuka. It can dive up to
depths of 6,500m, outper-
forming other manned
research vehicles else-
where in the world today.
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Observation tower in a boreal forest
in Alaska. Validation data for satellite
remote sensing have been acquired.
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Oceans

- CRADLE OF GLOBAL BIODIVERSITY -
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Oceans - Cradle of Global Biodiversity

Oceans are the cradle of Global Biodiversity. Oceans are so important to understand global
biodiversity.
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Importance of Marine Life in global biodiversity

-

Marine Life is quite important to understand changes of global diversity in the past, present and
the future.

Oceans cover approximately 70% of the Earth’s surface area.

More than 250,000 species are known in the oceans, from bacteria, protista, shells, corals,
crastaceans, fishes to marine mammals. A million species are supposed to living in the oceans.

Why are marine organisms so rich and diverse?

Both various environments on the Earth and long ocean histories are keys to understand
diversities of life.




DIVERSITIES IN SUBMARINE
TOPOGRAPHIES AND ENVIRONMENTS

S EXTEND FROM POLAR TO TROPICAL REGIONS, BOTH WARM AND COLD

( IIE‘\'l'\i NT SYSTEMS, SUCH AS KUROSHIO AND OYASHIO CURRENTS. DEVELOP IN THi
OCTANS

VARIETIES OF SUBMARINE TOPOGRAPHY, FROM SHORELINE TO THE DEEP TRENCHES
ILOOOM, ARE WIDELY DISTRIBUTED IN THE OCEANS

ITHERE ARE HOT AND COLD SEEPAGE ACTIVITIES. OXYGEN DEPLETED WATER MASSES
AND CCDS

DIFFERENT MARINE ENVIRONMENTS SUSTAIN BIODIVERSITY IN OCEANS
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Diversities in submarine topographies and environments

Ocean realms extend from polar to tropical regions. Both warm and cold current systems
develop in the oceans. They transport heat and nutrients.

Various submarine topographies, ridge, trenches, seamounts, canyons and deep-sea floor, are
distributed in the ocean floor from shoreline to the deep trenches, 11,000m.

There are hot and cold seepage activities, oxygen depleted water masses and CCDs.
Different marine environments sustain biodiversity in oceans.




OCEANS HAVE LONG HISTORIES

FROM VERY EARLY
HISTORY OF THE EARTH,
OCEANS HAVE EXISTED
I'T STARTS FROM 46BA.

LIFE ON THE FARTH

ORIGINATES IN THE
DEEP-SEA AROUND 4 BA

EARLY EVOLUTION Ol
THE LIFE PROGRESSED IN
THE ANCIENT OCEAN,

TERRESTRIAL BIOTA ARE
ORIGINATED FROM

' MARINE BIOTA AROUND
& O4BA

OCEANS SUSTAINS
TERRESTRIAL
FCOSYSTENS
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Oceans have long histories
Since very early history of the Earth, ocean has existed. It was 4.6 Billion years before.
Life on the Earth originates in the deep-sea about 4 Billion years before.

Early evolution of the life progressed in the ancient oceans. Anoxic environments broadly
developed in the oceans. The oceans are important place for biotic evolution.

Terrestrial biota are separated from marine biota at 0.4 Ba. Biotic evolution take place in the
oceans for nine tenth of the Earth history.

Oceans sustain terrestrial ecosystems at any phase.
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Land-Sea Linkage

f

Oceans give strong influence to the terrestrial environments by material cycles, waters, carbon,
nitrogen and other nutrients. Oceanic environments sometimes control land environments.




UNKNOWN WORLD REMAINS IN
THE OCEANS

« OCEANS, IN PARTICULAR TO THE
DEEP-SEA, ARE STILL UNEXPLORED
AREA ON THE EARTH.

« PHYLUM-LEVEL HIGHER TAXON IS
FOUND FROM OCEANS AS NEW TO
SCIENCE.

« DIVERSITY AND FUNCTIONS OF
MARINE ECOSYSTEMS HAVE NOT
BEEN UNDERSTOOD WELL UNTIL
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Unknown world remains in the oceans

Oceans are not transparent. There are many unexplored oceanic realms on the Earth, in
particular to the deep-sea.

Various organisms, even phylum-level higher taxon, are found from oceans as new to science.
Monoplacopora, Lociferacae, Crinoids, primitive cirripedia, Latimeria and others.

Diversity and functions of marine ecosystems have not been understood well until now.




!*- g CONTRIBUTION OF JAMSTEC

JAMSTEC, AS CENTER B e
OF EXCELLENCE FOR |} | T
OCEANOGRAPHY IN
JAPAN, LEADS OCEAN
RESEARCHES FROM
BIOLOGICAL,

POINTS OF VIEW.
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Contribution of JAMSTEC

JAMSTEC, as center of excellence in oceanography of the world, leads ocean researches from
biological, chemical, physical and geological points of view.

We should make researches on marine biology for understanding global biodiversity and for
monitoring and sustaining their changing nature.
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Summary

As | stressed in the beginning of my talk, “oceans are cradle of global biodiversities”. JAMSTEC
research and technological institutions are keenly going forward ocean researches with hope
and dream.




Japan: a marine biodiversity hotspot!

Katsunori Fujikura
JAMSTEC

with
Dhugal Lindsay, Hiroshi Kitazato, Shuhei Nishida, Yoshihisa Shirayama

SO CENSUS OF MARINE LIF

o RN - X
@ JAMSTEC 2522 e .+ cvcace o cucovr S NN NN
-

e e

MBEA TTHITY, FADDIT“ B ARITEE A DR Y RAR YR | "LV AL TEEELLET, |

My name is Katsunori Fujikura,
My talk title is “Japan: a marine biodiversity hotspot!”.
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Japan is also a maritime nation, with an extensive exclusive economic zone (EEZ), trade by
ships is well developed,many people, including me, enjoy leisure fishing.

Japanese people have traditionally relied on food resources from the ocean.

Currently, marine ecosystem services expect to be affected by global climate change and
human impacts.




= To understand marine biodiversity and
ecosystems

v'What & How many species live in ocean?

v'Where & When?
v'"What function do they have ecologically?
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So, to understand marine biodiversity and ecosystems, we have to know,What & How many
species live in the ocean?Where & When? And What function do they have ecologically?
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v What & How many species live in ocean?

How many species live in Japanese waters?

vWhere & When?
v'What function do they have ecologically?
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To answer these questions, we focus on “How many species live in the ocean?”, especially,
“How many species live in Japanese waters?”.
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@ Species richness estimation in Japanese © ©

waters

v The number of described species
v The number of identified but undescribed species

v The number of endemic species

v The number of known introduced species

Collaboration with 50 marine taxonomists and
ecologists

! © JAMSTEC

HMENKBWOFENREBLTWDN 2 7EHEETH7-0D1C, A I1T4A DS RMEA T v/ A
EVELT, FEfiESh WA RS, B TS o, BA RS, 2L O T,
ZNODOFHIL. A A TS0 NDWREAEM FE DO I OB LICEITENEL, 22T, Feix
I FEHSN TODRET L T HBN TRISHDTEET 2R LET, |

To estimate “How many species”, we analyzed four species richness indices, the number of
described species, the number of endemic species, and, the number of known introduced species.

These estimates were conducted with the help of about 50 marine biologists in Japan.

Here, we present “the number of described species” and “the number of identified but undescribed
species”.
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~® The total number of described species of all
taxa in Japanese waters is 33,629
v The total number of marine species described from
the global ocean was estimated at about 250,000.
v The Japanese value of 33,629 approaches 13% of
all marine species.

v The total volume of Japanese EEZ is only 0.9% of
the global ocean.

High species richness in Japanese waters!!
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The total number of described species of all taxa in Japanese waters is 33,629.

As you may know, the total number of species from the global ocean is about 250,000.
The Japanese value approaches 13% of all marine species.

The total volume of the Japanese EEZ is only 0.9% of the global ocean.

This indicates “High species richness in Japanese waters”.




ﬁ Percent ratio of the number of described 3%
species in respective phyla
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This is the percent ratio of the number of described species in the respective phyla.
The phyla belonging to the Eukarya contain many conspicuous species.

They had a tendency to exhibit higher species richness.

Mollusca had the highest value.

The second and third highest were the Arthropoda and Chordata.
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The various ecosystems existing in Japanese waters
From drift ice to coral reef From tidal to hadal zones

idal flat

| Crinoids, 9100m deep
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One of the reasons why Japan had such a high species diversity is the various ecosystems
existing in Japanese waters.

Generally, species diversity increases with increasing habitat varieties.

Habitat in Japanese waters include: drift ice to coral reefs, tidal to hadal zones, both cold and
warm currents, and also various topographies due to the whole area being tectonically active.




a The reason why such high diversity i
Long tradition of marine biology:

v'"Marine biologists in Japan have accumulated
much taxonomic and ecological data.

v'Because the Japanese people have traditionally
relied on marine fishery resources.

v'Thus, Japanese marine species diversity seems
relatively high compared with that of other areas.
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The other reason for the observed high diversity is the long tradition of marine biology in Japan,
this means marine biologists have accumulated much taxonomic and ecological data since the
last century, perhaps because the Japanese people have traditionally relied on marine fishery
resources.

So, Japanese marine species diversity seems relatively high compared with that of other areas.




The number of identified but undescribed species %%,
in Japanese waters—121,913 (estimated)

Others
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In the Nematoda, the
existence of numerous
undescribed species
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: a The number of described species and the number of
'~ Identified but undescribed species in respective phyla
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This is the number of identified but undescribed species. The number of undescribed species
were estimated at 121,913.

Red denotes described species, blue for undescribed species.

Nematoda had numerous undescribed species of over 115,010, in spite of the described
species total being only 70.

Relatively well known taxa, such as the Crustacea, and Mollusca still contained many
undescribed species.
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@ Major threats to marine biodiversity %%
| in Japan

v Ecosystem change due to invasive species

v Mutations to reproductive systems through
environmental hormones

v Lessened genetic diversity due to release of lab-
reared fingerlings

v “Jellyfish spiral" due to overfishing

v' Eutrophication and oxygen depletion

v' Land reclamation in shallow waters

v’ Coral bleaching from a warmer Kuroshio current
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We were able to gather such baseline data for species diversity by the present investigation. On
the other hand, we suspect there are “Major threats to marine biodiversity in Japan”.

They are, ecosystem change due to invasive species, mutations to reproductive systems
through environmental hormones, lessened genetic diversity due to release of lab-reared
fingerlings, “jellyfish spiral” due to overfishing, eutrophication and oxygen depletion, land
reclamation in shallow waters, and Coral bleaching from a warmer Kuroshio current.
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Global database: Ocean Biogeographic Japan database: Biological Information

Information System, OBIS by Census of System for Marine Life by JAMSTEC
Marine Life and IODE/IOC/UNESCO
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As | mentioned you very high species diversity in Japanese waters, over 33,000 species,
however we find only 4,000 species in the global marine biodiversity database, namely OBIS.

The reason why so small number in OBIS, we did not have useful domestic database to share
data between OBIS and domestic database.

Recently, we success to construct database for marine biodiversity and distribution data in
Japan, and just start data sharing between them. So, our contribution for global database
construction will increase in very near future.
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Responsibility %%
Japan, as a maritime nation, has an important

responsibility to contribute to our understanding of life
in the oceans

v" High species richness but numerous undescribed
species.

v Numerous unexplored areas in Asian region, mid-
water deep-sea floor and open ocean.

v Several tools such as research vessels, underwater
vehicles (AUV, HOV, ROV) and the ocean drilling ship.
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Finally, Japan, as a maritime nation, has an important responsibility to contribute to the
understanding of life in the oceans.

Because, we know that there is a high species richness but numerous undescribed species in
Japanese waters, andthere are numerous unexplored areas such as the mid-water, deep-sea
floor and open ocean, andJapan has several tools to allow us to survey such places, several
research vessels, underwater vehicles, and the ocean drilling ship.
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Finally, we thank these contributors.
Thank you very much for your attention.
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An ancient ecosystem: a refugia A stable environment
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Much time for
many species to
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The deep sea harbours many “living fossils” and is thought to have acted as a refugia during
mass extinctions.

This would mean there has been a large amount of time for speciation to have occurred and
therefore for biodiversity to be high. In fact there are 28 higher classifications of organisms
called Phyla in the marine environment versus only 11 Phyla on land — another testimony to the
great age of this habitat.

It is also very environmentally stable without large temporal fluctuations in heat, salinity,
oxygen concentration, or the like and this allows adaptation and therefore speciation to occur.
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Biodiversity in the ocean is also increased because as well as the organisms that rely on
energy from the sun, a second source of energy exists — mainly in deep sea environments.




Chemosynthesis-based
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This source of energy is the poisonous gases such as hydrogen sulphide and methane that are
injected into the ocean from hydrothermal vents, cold seeps, or are created by rotting organic
material such as whale bones and the like.

Photosynthesis uses energy from the sun to make food but this other kind of ecosystem is
based on turning chemicals into food — a process called chemosynthesis.




Biodiversity at Chemosynthesis-based Ecosystems
-~ g’i 3

>,

Vesicomyid ciam Bathymoldiolin mussel

.(

Vestimentiferans Osedax polychaete

'A ™R
= e

Deep-sea lancelet Shinkaia crab Scale worm
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Here are some examples of organisms that rely on energy from chemosynthesis for their
survival and it is common for each of these chemosynthetic ecosystems to have their own
particular fauna.

Multiply this by the vast number of such sites thought to be scattered around the globe and one
can see why the global biodiversity of these organisms can be thought to be very high.
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No organism lives in isolation and species to species associations have recently been gaining much
attention for their role in the development and maintenance of biodiversity.




Squat lobster farms bacteria

Bacteria provide food for squat lobster

Bacteria on spines (electron microscopy)

Tsuchida et al. (in prep)
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One example from a chemosynthetic environment is this squat lobster that farms
chemosynthetic bacteria on the spines on its belly.

It provides a surface for the bacteria to live on and carries them to areas where they can grow
at the optimal rate. In return the bacteria provide a source of food — a lunchbox perhaps — that
the squat lobster can feed on.




Egg cases laid on mussel

Seep mussel provides reproductive habitat for
camivorous snail
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Veliger larvae from cgg cases
Fujikura et al (2010)
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This snail from a cold seep relies on the shell of this chemosynthetic mussel as a substrate on
which to lay its eggs.

The eggs are never found on rocks or sediment but only on the shells of this particular species
of mussel.
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Sampling artifact?

Niches based on certain physico-
chemical environmental
“The Paradox of the Plankton” parameters do in fact exist?

Plankton nets integrate
communities

Biological interactions important’

A relationship with the amount
and/or type of marine snow food?
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The biodiversity of plankton presents somewhat of a paradox. Even though the open ocean
environment has relatively few possible habitats and is relatively well-mixed, the diversity of
plankton at any one spot on the map is extremely high.

This is termed “the paradox of the plankton”.

Part of this paradox may be able to be explained because of the way in which plankton was
traditionally sampled — by net.

Some data suggests that planktonic species can occur in extremely thin layers and a plankton net
would sample all of these layers as if they were a single community.

The role of marine snow or organic particles has also not been investigated fully. Biological
interactions may also be important.
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In order to determine whether niches based on certain physico-chemical environmental
parameters do in fact exist, very high quality data on organism distributions and the
environmental variables in those habitats is needed.

At JAMSTEC we use a variety of survey tools to acquire such invaluable, high-quality data.
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Pandea rubra : a host to other
animals

Sea spiders, sea fleas, and the babies of
other jelly fish, observed in situ to be
\attarhpd to P. rubra. P. rubra was made

'ﬂ‘\ e animals as a habitat.

: Pycnogonids on the surface of

Pandea rubra
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occurred inside the
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Pandea rutya ) \ Pandea rubra
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Pandea rubra : a host to other animals
Sea spiders, sea fleas, and the babies of other jelly fish, observed in situ to be attached to P. rubra.
P. rubra was made use of by these animals as a habitat.
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Pandea rubra: itself dependent on another animal

A deep sea jellyfish using a planktonic snail as a “cradle”

-»

r‘:“"“'*:-’\‘fi

Pandea rubra
Habitat depth 500-1200

m Pandea polyps produce juvenile jellyfish while living
on shallow water planktonic snails

Lindsay et al. (2008)
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Pandea rubra : itself dependent on another animal
A deep sea jellyfish using a planktonic snail as a “cradle”
Pandea polyps produce juvenile jellyfish while living on shallow water planktonic snails.
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Narcomedusae in turn provide habitats for other animals ﬂ i
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Narcomedusae in turn provide habitats for other animals.
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As the concentrations of the greenhouse gas CARBON
DIOXIDE rise, the calcium carbonate shells or skeletons of
animals such as corals and shellfish will be harder to form
and may dissolve in the more acidic ocean waters.

Scenario of ocean acidification and dissolution of calcium carbonate shells
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As the concentrations of the greenhouse gas CARBON DIOXIDE rise, the calcium carbonate

shells or skeletons of animals such as corals and shellfish will be harder to form and may
dissolve in the more acidic ocean waters.
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When pteropod shells are imapcted by
acidic sea water, this will impact Pandea

rubra and that in turn will impact a range
of other animals right down into the deep
sea
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When pteropod shells are imapcted by acidic sea water, this will impact Pandea rubra and that
in turn will impact a range of other animals right down into the deep sea
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Census of Marine Life (ended October

2010)

2™ Census of Marine Life (propose to 2026/
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4. Remote sensing of global ecosystem diversity.
(HROEBRSHRIEOHEIE— LI IY)

Dr. Rikie Suzuki (+42 v 22)
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Ecosystem observed from space civscumsnrreq

Satellite NOAA
. Y

-

Animation of daily NDVI over Asia
was temporally deleted because of
is large size

Seasonal variation of daily vegetation index (mean from 1982 to
2000) observed by NOAA/AVHRR over Asia.
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Terrestrial ecosystem classification based on satellite data

Land cover type distribution
over the Eastern Hemisphere
by satellite data. Global Land
Cover Characteristics Data

|\ Base Version 2 with the SiB2
legend was used.

(after Loveland et al., 2000)
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Marine ecosystem analysis based on satellite data
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investigate phytoplankton
variations, and the regional
division of the marine ecosystem.
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Trend of vegetation by satellite-derived vegetation index

Decadal trend (1982 - 2000)
of vegetation index over the
2 Northern Hemisphere in June
by the observation of satellite
NOAA. Increasing trend is

. apparent mainly in Siberia
suggesting an increase of
vegetation in Siberia.
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Model-predicted global vegetation =+ ri-sotemanrenons

Tree biomass at 2000 Tree biomass at 2100
0002 BT S RDNRL TR HOFEEBEIILRDAL IR

Kg Cim?
Tree biomass dstribution in 2100 predicted by Dynamic Global Vegetation Model (DGVM). Northward
re-distribunion of forest was predicted in high-latitude zone in the Northern Hemisphere that Is
consistent with the trend of the vegetation index by satellite remote sensing. (by De. Tomohiro Hajima,
JAMSTEC)
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5. In-situ observations for Ecosystem structure
analysis at high resolution

Reiichiro Ishii
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Analysis of Hemispherical photographs for LAl estimation

Boreal forest in Mongolia
LAI=) (winter)
LAI=3~4 (summer)

Tropical forest in Bormeo
LAI=5~6 (all time)
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Comparison between Vegetation Index derived from

Ex. Phenology of NDVI in Temperate Forest —
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Estimation of Biomass of boreal forest
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' I?&%« I

These validation procedures in situ is essential
for

High Resolution Satellite Remote Sensing
to provude preCIse ecosystem mformatnon

Measuring Tree size and density (Suzuki e al. unpublished)
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Measurement of Meteo-Hydrological conditions

Wi Speed

Racvation(S+L.T o

Annual Precipitation

5 Sy E

Automated Weather Systems
continuous measurement every 10minutes
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Future Land-Cover prediction using Simulation Model

— i $itu Vege/MeteoHydro
Chimate ! — L =

Romoto-Sammq Drastic Vege-transition might occur af
e the Topographic spatial scale
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Land use classification at fine scale
Ex. Detect the effect of logging in tropical forest

if‘én.dcow'/é‘r map (1996)
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PR R Vil 7 @G-y
. Combining with in Situ information about
» Climate/Hydrology/Human Activity,
p 2

= @ Satellite Remote Sensing contributes for

Monitoring and Prediction of
Ecosystem/Biodiversity
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Examples of Field Surveys for Remote Sensing
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Potential reference sites for the calibration of remote sensing
analysis in Japan and Asia-Pacific region
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Biodiversity Observation System for
Marine Environments

Hiroyuki Yamamoto

Institute of Blogeoscience
Japan Agency for Marine-Earth Science and Technology
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AT, TR FLBRE T DRI O AR E SRV Z B L 72 EB A TVET, |

Biodiversity observation system for marine environments

Data collection of biodiversity is very urgent subjects still now, to know the current situation and future

changes in reef to deep sea areas. We would like to understand the interlinkage and connectivity between
coastal area and adjacent deep sea area.




Cruise tracks and Dive points of JAMSTEC
Research Cruises since 1987

[JAMSTEC 34§ % 7Bl 2 F2hia L CE 7o HHERN Ao R0 7 — 2 2 i AR CIER PR A, B R
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S LT A F A 15 JE ) DR D 273 AEHRIE . A2 FVE. TEER A TREIT B LTV,
WD AR DN T — & LB O MIZJAMSTECO T — 4 A MZB W TT 7 v AT HIENTEE
I |

Cruise tracking map

JAMSTEC has performed wide range of in situ observation, for example, oceanographic and biological data
collections using research vessels and submersibles, autonomous probes, high resolution camera system,
moored observatories and terrestrial observations.

Every year, JAMSTEC vessels and submersibles have deployed to surrounding sea of Japan islands, and also
remote areas, Arctic Ocean, Indian Ocean, and western Pacific Ocean.

Data and sample informations collected from these cruise are accessible at the data sites in JAMSTEC.
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BISMaL

The Biological Information System for Marine Life (BISMaL), has been open in the portal site of the Global
Oceanographic Data Center (GODAC) . Primary data sources of BISMaL are JAMSTEC's databases, which have
been acquired from research surveys. Data collection of BISMaL is focused on the distribution and diversity of
marine life in Japanese waters and adjacent area.

New data input mechanism from science community and data sharing with the OBIS (Ocean Biogeographic
Information System) has been established in BISMaL. This sharing will provide a global view of marine
biodiversity, because OBIS has global network to collect the biodiversity data.

BISMaL has a search engine. You can search a target species from the BISMaL site, and gather the information
of taxonomy, ecology, distribution pattern, also browses the photographs, videos, and check the sample records,
and obtain a related literature references dealing with each species.

The database of video records from deep-sea research is a distinctive character of BISMaL. Database for videos
of deep-sea organisms is provided by only BISMaL, and it contains much more biological and ecological
information.
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Deep sea habitats_hydrothermal vent

Deep sea life has crucial roles in biogeochemical process. However, data from deep sea is very poor due to
insufficient monitoring technology and observation system.

Deep sea submersibles can take good quality pictures, samples and determine environmental conditions. It is
a powerful and intensive data collection system. However, it is hard to cary out a long term observation and to
survey the broad area, over a kilometer square.




Sea-floor Observatories

Seafloor cabled observatory at
7km off Hatsushima in Sagami Bay

(depth: 1175m)

) | .
> "4
Annual transition of calyptogena colony: These images had been recorded the video camera

of the off Hatsushima observatory. The long-term observation using a seafloor station provide
such time sequential data. (lwase et al. 2004 )
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Sea floor observatories

JAMSTEC operates the cable connected observatories on the sea-floors of Muroto, Hatsushima, and Kushiro,
to measure earth quake, environmental parameters, and some visible events by video camera. These video
record contain the biological data, such like colony size of benthos, fish migration, and some other activities.
We analyzed the video footage and found the decline of deep sea clam colony in past decade.

Cable connected observatory is powerful tool for long term observation, but cost for construction is very
expensive, and impossible to change the location.

JAMSTEC researchers developed Mobile sea-floor observatory system, that operation units installed into a
small-sized lander platform, and sensor is operated by battery. You can carry it onboard and settle down at
any place.

However, Power supply is a constrain factor for this system. Using the new battery package recently
developed by JAMSTEC engineer, it will improve the performance and durability of this system.
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VPR and High resolution digital image analysis
Ocean mid water zone is most extensive habitat in the world. Planktonic small creatures feed on

photoproducts in ocean surface, and nourish the mid-water animal community.These planktonic matters
gradually aggregate and sink to deep sea area, as marine snow, and also nourish a seabed habitat.

To determine the planktonic habitats, many type of instruments have been developed. Some of planktonic
animals and aggregates are very fragile and too difficult to collect by the net. Visual plankton recorder

"VPR” can continuously takes high resolution pictures of millimeter sized animals and marine snow.

Digital image analysis using VPR data reveals vertical distribution patten, particle counts, and size. These
data directly relate with the planktonic biodiversity, and closely connect to the production and consumption in
upper layers, and transportation of carbon to deep sea zone.




Remote-sensing for regional and global monitoring
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Satellite-derived distribution of chlorophyll concentration (mean of 1997 to 2007)
over the North Pacific to investigate phytoplankton variations. (Sasaoka 2010).
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Remote sensing
Biological survey and in situ observation gives detail of the community within meter scale habitat.

To achieve the regional and global monitoring for marine habitats, remote sensing data is quite helpful.

The optical sensor of a satellite can estimate the temporal and spatial distribution of chlorophyll concentration,
and primary production.The color change is due to the variation in phytoplankton biomass in the surface layer
of the sea.

Such variation in the surface layer affects the community activity and biodiversity in mid water and seabed
habitats. Remote sensing data from satellite can be used for prediction of change in the deep sea ecosystem.
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Argo

Argo system has been operated by international project since 2000. Over 3000 floats are deployed to build a
real-time monitoring of seawater conditions in upper and mid layers of world oceans.

Data of temperature, salinity, velocity from Argo floats are accumulated and analyzed.

Data integration between biological observations, remote sensing and Argo will be a powerful research tool to
understand the factors for changing in distribution and variability of biodiversity in the whole ocean.




System for biodiversity study and societal benefits
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System for biodiversity and societal benefits

Biodiversity Observation system consisting of remote sensing and in situ observations contributes to build up
an informative database.

Data on biodiversity and habitats conditions are necessary to estimate the value of ecosystem services and to
understand ecosystem connectivity. To keep the capacity for analysis, we have to maintain the robust
database system.

The conclusion from analyzed data will certificate an assessment of environmental conditions, and support the
political decision.

Before drastic changes in marine environments and major loss of biodiversity, we have to establish the reliable
observation system using advanced technology.




JAMSTEC's platlorms for marine blology

JAMSTEC conducts a study on biodiversity and ecosystem using research vessels, submersible probes, and
remote sensing. Ocean biodiversity and biogeography data have been collected from research cruises and
observatories. Using remote sensing data from artificial satellites reveals a status in large-scale region, e.g.
sea surface color, land vegetation, and seasonal and annual changes. Data integration and comparative study
revearls the effects from anthropogenic activities and climate change.
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BEEYH L EHH SN S HFAKEE

Useful Substances and Functions of
Marine Organisms

Yuji1 Hatada (JAMSTEC)

[RABITIEIE D DI RS- A IME ORI 2 SETHEET, |

| would like to talk about useful substances and functions of marine organisms.




FBICHITHEMRE
The studies of living things in the deep-sea
RaBn b IRIEDE LEDA
HELHERTETLD !

A lot of novel microorganisms were isolated !

$
FREOE REDD D

From the novel microorganisms

l
R EANEORE

Exploration of useful substances and functions
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From the studies of living things in the deep-sea, a lot of novel microorganisms were isolated.
From the novel microorganisms, we have expected we can find new useful substances and

functions.




FBHEDN D RGERORER
Discovery of various new enzymes from
deep-sea microorganisms

FTHAOFY) IRERBER
Agaro-oligosacchanides producing enzyme
rASx—F274") IBMERBE
Carrageenan-oligosaccharides producing enzyme
» FnO—RERBEE
Trehalose producing enzyme
FrREBER
Transglycosylation enzyme
rE{ERRE7 =5 —t
Oxidation resistance amylase
PR NEERS PREER

High-potency nuclease
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Indeed, we succeeded to discover various new enzymes from deep-sea microorganisms.
This is the list of the new enzymes we found.

We are developing these enzymes under callabolation with companies to be commercialized.
| would like to introduce you some of these new enzymes.




7HO—R (BRDE/RSD) 7REEER

Agarose degrading enzyme
(7HBR—R ; BR (FIEJ) HoR/lIohd)

Agarose ; extracted from some red algae

cell wall
red algae

Agarose is widely used for cooking to make a jelly.
We call it “KANTEN” in Japanese.
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Agarase is agarose degrading enzyme.

And agarose is a kind of polysaccharides (sugar polymers) extracted from red algae.
Agarose is widely used for cooking to make a jelly.

We call it “KANTEN” in Japanese.

The structure of agarose is very unique and composed of galactose and anhydrogalactose.




Biological activities of
X7 =E; {1 agaro—oligosaccharides
s PR E—RESR (H188) - Antitumor

- EMREELENSER  Antioxidant

. ﬁffﬁfﬁaﬁ&ﬁﬂ%ﬂ) * Anti-inflammatory effect

ca-TIa S —CEEER - Anticoagulant

(hBR 7% 71 %) * Immunopotentiation
c ASZUEENH
- fRiE
- MEFHEDH (FE) * Moisturizing effect

* Whitening effect
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Agaro-oligosaccharides have the good biological activities.
Such as, antitumor, anti-inflammatory effect, whitening effect and moisturing effect and so on.
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One agarase has been commercialized as a reagent used in gene-analysis last year!
We are very happy to hear a lot of user’'s comments on the outstanding performance of this
enzyme.




EVHFIEFER,
E MBEEFEN (B ICHLEM !
Contributions to bio—science, medical-
science(human gene analysis etc.), ***!
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Thermostable agarase
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The agarase is used mainly in DNA sequence analysis.
This figure shows the strategy of the DNA sequence analysis.
The agarase is used at the step of the collection of DNA fragment from agarose gel.

We can say, surprisingly, an enzyme comes from deep-sea is now taking an active role in
bioscience and medical science fields.




VEEL TS BE R (mBigatie)
Transglycosylation enzyme
(Organic solvent tolerance)

RYT7TBBEBREEREVMIDER
(Geobacillus [R$IE HT \426%%)
The producer of the enzyme was 1solated from

deep-sea sediment in Mariana trench.

AMRIBRLITIAEESVBEAMT LI ENTES!
This enzyme catalyzes efficiently coupling reactions making
new linkages between sugars and the other various compounds
under a mild and safe condition. The reaction is called
“transglycosylation”.
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This enzyme was isolated from deep-sea sediment in Mariana trench.

This enzyme catalyzes efficiently coupling reactions making new linkages between sugars and
the other various compounds under a mild and safe condition.

The reaction is called “transglycosylation”.
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As an example, we performed to prepare the glycoconjugates of
chloramphenicol (one kind of antibiotic) by biosynthesis using
this enzyme. The solubility to water i1s improved no less than 20
times as that of original chloramphenicol.

[ZD—PIEL THAWE D THHI/RT L7 z=a— VKRG DFEREIT> TH
FLle, /707 ===V, TR ITKADIEFEMEIIRNO T2, RO R, b
Zin a9 DI LTI KA~ DEEIEE D 2005 18 ELELT, |

As an example, we performed to prepare the glycoconjugates of chloramphenicol

(chloramphenicol is a kind of antibiotic).
The solubility to water is improved no less than 20 times as that of original chloramphenicol.




Transglycosylation enzyme
(Organic solvent tolerance)

BRIEEHDEA OKISBFEZELVOLEZLLY)

compound with poor solubility to water

|
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conjugating of sugar (e solubility to water)

IKAD B #ZS /J\}hffu‘a’]f"(a
The \Olubllll\' can be lmkm ed

AR EMBEADS RTEERILX!

Because of the poor solubility to water, a lot of compounds are very

hard to be applied for medical and the other industries. However the
solubility can be improved by conjugating of sugar (very high
solubility to water) . Therefore, the enzyme has a potential for use in
the industrial biosynthesis of glycoconjugates.

D FUZIZIK A~ DEEIRME MRS TS LIS OIS ABHV ET, BEiTex . RE
KITEFROT VB Z R > TRY, AKA~DEEFRIEIMR VD E I E S S S E L2818
TEDERMEZ AR LS ZOISHFHEZILR T 5 LN TEET, DRV AR
R BB S IR E L A G RTE, FEERIENT RN ZFR>TVDEF R
HTLXD, |

Because of the poor solubility to water, a lot of compounds are very hard to be applied for
medical and the other industries.

However the solubility can be improved by conjugating of sugar (solubility of sugar to water is
very high). Therefore, the enzyme has a potential for industrial use in the glycoconjugates
biosynthesis.
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Paenibacillus sp. strain SH-55
(GREL174m, 18IRE
Sagami bay, at a depth of 1,174 m)

TILb—RA ez /O —2X
Maltose ZE i [rehalose

COI]\""SIOI]
2DDEFRHMEE (Maltose phosphorylase.

by two enzymes Trehalose phosphorylase)

(RN BIIRBIE TR EE 11 TAmD Y2 TV INDHT T2 A Az 3 RUELT., ZOMAEY
IV —=RE R NE =R RICEIRTE IS, AED AT LT R, 2O DBEHR

(FIVI—=ARARY T =B LN —2ARAR) T —8) Z N TV —RE L/ — X
IZEHL TNDIEDDNVELT, |

We found an excellent microorganism from Sagami bay, at a depth of 1,174 m.
The microorganism can convert maltose into trehalose efficiently.

We investigated the mechanism for the conversion and found the fact that two enzymes act in the
conversion maltose into trehalose.

The enzymes are Maltose-phosphorylase and Trehalose-phosphorylase.

11
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Patent number : JP 4336897

The conversion of maltose to trehalose by two enzymes,
maltose-phosphorylase and trehalose-phosphorylase

Maltose
Maltose. \¢vailtose

P =N : 0 hr

TXT'J 7 ‘ t’ ¢Irchalose

Naltose-ph
I‘ L//\D—X > 2 h
. ‘ r
RARYS5—E | :
[rehalose-phosphory | asy/ ;j]‘—g‘;ck < ’é’é?’f&b‘aﬁt‘
w8 . Pi Converted efficiently!
Inorganic phosphate

[ 22 TR BIXZOAED D~ L h—RRARY F—FB LR E—ZRAR) T —F D

BETFERAEL, ZUODOBEFEHWC2EOREEREL RBAEET HZLITHRIILEL,
SHICKEAEPE CEFERE AW TERICRBRE N TGS BT LI ARER L
TR —APLI N — R LB T HIEN TEELL, ORISRl TROLIE
L7, |

We succeeded in the hyper-production of the two enzymes,

maltose-phosphorylase and trehalose-phosphorylase, and succeeded in the conversion of
maltose into trehalose using these two enzymes in vitro experiment.

The efficiency of the conversion was very high.

12
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Exploration of useful substances
and functions from
marine (deep-sea) organisms
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Today | talked about the useful enzymes isolated from deep-sea microorganism.

In addition we started the exploration of useful substances and functions from not only
microorganisms but also wide range of marine (deep-sea) organisms.

We will inform the results sometime. Thank you very much for your attentions.
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Sunken whale carcasses harbor a unique,
unknown biological assemblage in the deep sea.



BERREE?
What i1s a whale-fall ecosystem?

RENECUVTREEICED EZ B MFDOEY
BELDERIN, BREBEEBREEEINEXT. 1987
FIKEAV 7AW HTHERESINCDOEYEE |
£13, BIDFREELHBRUTEXRGEYEEZS
D, ZLDEBEICL>TIERINTWVEXT.

ecosystems”, which show high biomass and | =
are composed of many endemic species.
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Ecological succession of a whale-fall ecosystem

SRR S BB L, UFQ4DDRATF—VERLEY

(A) BRARE : BARBYHIRIFEBZHELXT.

(B) BERH : BHAITEUHBERELIT.

(C) L2 AR : B SRET BHULWE & ICKE LI EBRDTR S
nZd.

(D) WEVRE : "Mhic"BEZ2EHRETIBEYREIDEIXD X

(A) Necrophagous stage:Active scavengers consume soft
tissues.

(B) Osteolytic stage: Bone eaters decompose bones and
consume organic materials contained in bones.

(C) Sulphophilic stage:Chemosynthesis-based ecosystems
appear around bones exuding sulphide.

(D) Suspension feeding stage: Suspension feeders inhabit
exhausted bones.
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Biodiversity in whale-fall environments?

fEERDENET 2EHLEYIELFREDNEYMOZHREZEHXT.
Complicated physicochemical environments create high biodiversity

around whale carcasses.
’
Y
e ﬁ: " /
v % .:: ;& -
ﬁ' . "
KRR ANFLVEREE SRR ES/TOSREBEBICEAEDAIHIRIT SM1IAVFAIIIARERTERLF
HLFRT5Th OMHET, ASHIMS HET, ISOLRMENIc2EEDE WEAICERSTSRREYT, REE
HEBELHRL, BBICBER>THRE EEEELET TOMBEYRISHKEIhELL.

ZIRINL EX T, | | Adipicola pacifica is a whale-fall Asymmetron inferum is the

Osedax polychaetes inhabit oo deepest-living lancelet in the
whale bones and have no mouth, SpeCIaIIS.'t and harborls two types world to date and was

no gut and no anus. They have a of symbionts on its gill. discovered in sediments

large root that absorbs underneath sunken whale bones.

nutrients from the bones. at
A JAMSTEC v



B EPasoFRBO0XAO0—F
Whale falls as a crossroad of dispersal
iIn deep sea

BEmR (BKIERE/FEKE) ICE5TEYREERZ TMOA) ICLTE

HEANEFHZILKRULET,
Organisms endemic to hydrothermal vents and seeps utilize whale

carcasses as a dispersal “stepping stone”.

UKD SEREEADHENY
t Larval dispersal from hydrothermal §
¥ vents to sunken whale carcasses }

En KIS sk

(Amp S RO TR AR ]

f Larval dispersal from sunken whale §
 carcasses to hydrothermal vents  §

ENOKIE s
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A bone-eating Osedax worm has no mouth
but consumes bones of dead whales via a “root” .



OB Z"IRD"EIY)
Bone-eating marine worms

IRRIVANFLYEOZFEYT, Bic "By Z RODEREBZRINLZFT,
A bone-eating Osedax worm has no mouth but consumes
bones of dead whales via a “root”.
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MRIANTLD EIEF?
What I1s bone-eating Osedax worm?

MRRITAINFTLIFEIZ2004FICAY T #
W=7 HISEAEEOENSHERS N
NALDHETOBELEESIFBFE>TW
FtAh.

Osedax woms were discovered from

sunken whale carcasses off
California iIn 2004. These worms
have no mouth, no gut and no
mouth.
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MRIANTLD EIEF?
What is bone-eating Osedax worm?

IRRITAINFLIVFEEFRSKEBRISZBONCELT, BERZIRINUL XTI,
Osedax worms stick their gill out the whale bones and absorb
oxygen through the qiil.
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MRIANTLD EIEF?
What I1s bone-eating Osedax worm?

IRRIVAINFLIFEISEED

BORICKER "B1 (
)ZRD, REZMRINULX

ER

Osedax worms have a

large root ( )

' penetrated into whale

bones and consumes

nutrients in the bones

via a “root”.
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MRIANTLD EIEF?
What is bone-eating Osedax worm?

FOWKZLISEEODEERIILTART, AX (&HR) I (G5il) hSIFEAERRE
3, XAIMHEBELTESLTWET,

Females have a red, large gill but not males. The males (yellow circle) are
almost the same size with eggs (red circle) and attach to the female trunk.

(2]
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Calyptogena clams live in deep sea and have red blood.
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IRAATIALIE, RORENMBemIFEICKE S

“KHETY. AV A4 ORI HEEM SN T

HY (Fig. 1), £27TKHE300-6800mICHELTWNET
(Fig. 2).

Calyptogena okutaniiis a one of vesicomyid clams, 13 cm in

shell length. The family Vesicomyidae contains a few ten

species (Fig. 1). All species in this family have been occurred

at depths between 300 and 6800m with dense
aggregations (Fig.2).

- Fig. . AYRA4av)AqE&EoOv ) A4 DO&EE. HEEZEKE850m. B:
FF¥F2oOv)HADERE. BARIEBKF6374m. A: Dense aggregations
of Calyptogena okutanii and C. soyoae, Sagami Bay, 850m depth. B: C.
phaseoliformis, Japan Trench, 6347 m depth.

T Fig.2. A4 OV ) 4. HEEEZE—HE+>7, KF750-2100m.B:F+>o7Ov ) A4. BERERE, 7KHF5290-6800 m.
CynNgrov) A4 E@Eb>7, KE3540-4040m. D: FF¥F+2001) A4 A: Calyptogena okutanii, Sagami Bay -
Okinawa Trough, 750-2100 m depth., Japan Trench, 5290-6800m depth. B: C. fossajaponica, Japan Trench, 4700-6400 m
depth. C: C. tsubasa, Nankai Trough, 3540-4040 m depth. D: C. phaseoliformis, Japan Trench, 4700-6400m depth.
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YAHC5EX, TDOHENY
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The genus Calyptogena (Bivalvia: Vesicomyidae)
comprises highly specialized bivalves living in symbiosis
with  sulphur-oxidizing bacteria (Fig. 3). The
Calyptogena symbiont has been shown to actively
transport nutrients to the host. These clams have no
filter feeding. Symbiotic bacteria need hydrogen sulfide.
So, host, Calyptogena clams should give hydrogen
sulfide for bacteria.

& JAMSTEC o3t

i _E B gill epithelial

T Fig.3. ZMB IS OHELEME. Symbiotic
bacteria in gill cells of bivalves.
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22. Close up view of symbiotic bacteria in gill
cells of bivalves, by TEM.



Ao ) A EIITILKEESATTIKDEE
9 RIS, BukZEEH T 5EEANWLIC
LHapwm LTWEHA (Fig. 5. YOvJAHA
BOmMRKIE, NEFTOEVESLGHICES
F*CTY (Fig. 6) . ANEFOE VI {LKEL
FELYILVLDT, yav) A/ AR

BOGEEDTY. YOV UAITEE, B& Soa o seciments \ / HS (HS)
DEMTITESEHTILKRDFIATESDT

. ) : P Fig. 5. YO9UACEERDSHLKEERYAS.
ﬁ?;kﬁfﬁiﬁ_( LEESNS DT 3- Calyptogena clams take up sulfide ion via foot.

Calyptogena clams live in only at methane seep and
hydrothermal vent areas. These clams has red bloods
with hemoglobin. Hemoglobin is useful to bring
hydrogen sulfide to bacteria. To survive under toxic
environment with hydrogen sulfide condition,
Calyptogena clams have had specific physiological
tolerance.

\ ——

T Fig. 6. OV ) A/ B E>FREMKZHD.
Calyptogena clams have red blood.
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a0 ) HABISHEHERET, IPERFFZKPT
ZHETEET. LHL, BEIBRED2A1=0%
EDXSICEDLEZDODLIIEFRHATLIE. Z
ZC, Ay JAHMEHVBBERZEDZFERE1I170 m
ICAASPRIBEAEEBEZEVNC, YOV AHA
Bx 1FEUEBRLE L (Fig.7) .

Our knowledge of the reproductive biology of deep-
sea animals is very limited due to the logistic
difficulties of deep-sea investigations. Spawning by
males and females of Calyptogena bivalves were
observed in situ over 1 yr using the long-term deep-
sea observatory located at methane seeps in Sagami
Bay, 1170 m depth (Fig. 7).

Fig. 7. A: OO0 A EHVBEEEKFEI170mTE
AT HRBEHART—23 VDA A—-TVK. B: REFED
BB RAT—3>. A: Schematic diagram of the
long term observatory at the Calyptogena
aggregations in Sagami Bay, 1170 m depth. B: Photo
of long term observatory
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Ay ) HCEOA AL, KEH0.2CL S5WLNEHDB
ERFEBRELET. ZLTKOFRNLEZ K TKHF
DEFDEEHLHEL LTS E, B LEWEBICARADE
RIgBHZ Ehbh>TEELLR (Fig. 8) . yOvul)
H15EE, BEEZRCTRARICZRNEE SO,
ZEEZERC E VI VRBOFRB L EENUTF

BRI T EICHIILTWADTY. B

Male spawning of Calyptogena clams is triggered by a
rise in water temperature of approximately 0.2° C.
Female spawning events are synchronized with male
spawning and occurred during a period of decreasing
near-bottom current speeds by a threshold concentration
of sperm. Female can easily detect high concentrations of

22794, 17, 100¢ @@3‘.

e
12=-217=349 18152698
-

sperm cues under low current speeds. To live in deep-sea  Fig.8. 07 U A1 EDRHE CRIBHR A
seeps and vents, Calyptogena clams detect slight &R B:EU&EH. BKD'HE. Videoimages

environmental cues.

of Calyptogena clams in situ spawning. A:
Before spawning event. B: Sperm release

event. Seawater is cloudy due to high sperm
concentrations.
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E*lxﬁﬁimwm w RARY b Japan: a marine biodiversity hotspot!

BXREBICHHITHEHMEI3,629T. CNREERDI13.5%ICEDET,

The total number of species in Japanese waters is 33,629 and this
approaches 13.5% of all marine species.
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To understand marine biodiversity and ecosystems,
we have to know, what & How many species live in
the ocean?, where & when are they?, and what
function do they have ecologically? To answer these
questions, we focus on “How many species live in
Japanese waters?” under the international program
of the Census of Marine Life. These estimates were
conducted with the help of about 50 marine BATEEEMAIKEHHEARREKE (FH>12) .

biologists in Japan.
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PICDOWT, F5NTWSIEEH

BAEEDIEZ . Species diversity in Japanese waters.

P HIEED T RH RS o
IR, BEREBREITICVWAER 7—%7 9 .
B, NREEESFELELR. U7 w3
AAGEEICIE33,6290 VB s FEED ZUsAr e Shn
Mo & L. & #ofhsc BAEEY SR 248 —
DT REE121,913F L FHEmE E—\ AREYIEE) 238 ~
NELfe. Thid, RIEI70%0 7 N—— s
HEEDNRIMTHSH I EZTRLET. DB R 470 —

e 2321 490
We have compiled information on the BILR 1410 104
marine biota in Japanese waters, O£ ;ZZ <10
including the number of described ﬁ%g% 1876 350
species, the number of identified but =RE 188 350
undescribed species, the number of SRS 8,658 1,180
endemic species, and the number of Uz 1076 —
introduced species. A total of 33,629 B 2/02032 ;O6057
species have been reported to occur in %g%iﬁ 1052 —
Japanese waters. The total number of EE 384 8
identified but undescribed species was DTS HEEHY) 1314 115,969
at least 121,913. This indicates that s (Rgm) 3790 364
more than 70% of Japan’s marine it QJ%@?%‘*@WJ ;32777 101
biodiversity remains un-described. st BREND/E 33620 121913
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The total number of species from
the global ocean is 250,000. The Caribbear
Japanese value 33,629 approaches NRIC Regions and Sub-Regions

13% of all marine species. The total

volume of the Japanese EEZis only  gpm—ny:s 1 meptmors 42 ickoTF—angBs Nk

0.9% of the global ocean. This & tht BAREEIIESRNSL. Investigation areas and regions by
indicates “High species richness in Census of Marine Life. Among them, Japanese species diversity in the

Japanese waters”. highest.
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The phyla belonging to the Eukarya
contain many conspicuous, often
larger species, had members living in
shallow water, and generally had a
tendency to exhibit higher reported
species richness. The phylum Mollusca
had the highest reported value of
8,658. The second and third highest
were within the Arthropoda and
Chordata, respectively. The 10 phyla
with the highest totals comprised

about 85 percent of the total number
of described species.

Echinodermata

o9

& JAMSTEC ot

i\w Porifera 745 .

Rhodophyta 898

Mollusca 8,658
Others 5,073

1,052 15% 26%
3%
sl v %*
Annelida 3% 7
Ui -
Arthropoda 6,393
Heterokontophyta
1,207

Cnidaria 1,876

Granuloreticulosa
2,321

//

////

BAEEDEYNEK. Percent ratio of the number of described
species in respective phyla
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The reasons why Japan had such a high species diversity is the various ecosystems existing in

Japanese waters. Habitat in Japanese waters include drift ice to coral reefs, tidal to hadal zones,
both cold and warm currents, and also various topographies.

© Katsuhiko Tanaka

T35 Tidal flat

© Ryo Minemizu

TKDTFICWB 05T
Ctenophore in driftice

© JAMSTEC
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>/ Tt Corals
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9100m deep




£5—DDEAIKX, ThETITERENASEE
DR - EERFNT— 2RI LT TES
fedT—2DEHZWNWEHTLLDS. T, H
aBOEEREITDEC 18321, AXKiElE
39fEICZW XY

The other reason is the long tradition of marine
biology. Much taxonomic and ecological data since
the last century have been accumulated. The
number of known introduced species and the total
number of endemic species was at least 39 and 1832,
respectively.
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Japan, as a maritime nation, has an important
responsibility to  contribute to the
understanding of life in the oceans. Because,
there is a high species richness but numerous
undescribed. There are numerous unexplored
areas such as the mid-water, deep-sea floor
and open ocean. Japan has several tools to
allow us to survey such places, several
research vessels, underwater vehicles, and the
ocean drilling ship.
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EBIEMIAR Ocean Drilling
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The CoML is international project for investigations of
marine biodiversity in the global scale.
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The Census of Marine Life (CoML), a 10-year
international effort undertaken in to assess the
diversity , distribution, and abundance of marine life.
The Census stimulated the discipline of marine
science by tackling these issues globally, and
engaging some 2,700 scientists from around the
globe. The scientific framework of the CoML is

1. What has lived in the oceans?
2. What does live in the oceans?
3. What will live in the oceans?

XY FI—=UTY. Eﬂé .

BICEEDE STEMMEE SNBOD e =’
LY RIEIDODBEEERTIL—LT—FEL T

- e >

B REIT0— HWZ7 wkﬁwiwgﬁﬁtiﬁ
Z%AELZEY. The global scale investigations for
marine life by the CoML.
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Y¥nrivsmsren EOr3vEmsen EDr3uswmssn
LCR Iz ? LTLSDH? o0, ?
History of Ocean Realm Future of Marine
Marine Animal Field Projects Animal
Populations Populations
(HMAP) (FMAP)

/

Ocecan Biogeographic Information System (OBIS)
A/5=2r LTHORENG. BAEMINT HRRBADRANS MY

Y RADERT L—LT—7. The scientific
framework of the CoML.
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Investigating the Past and the Future

Census researchers undertook the challenge of constructing
the history of marine animal populations since human
predation became important, roughly the last 500 years. To
speak about what will live in the oceans involves numerical
modeling and simulation. This focuses on integrating data
from many different sources and creating new statistical and
analytical tools to make predictions for marine populations
and ecosystems in the future.

1960F D 51990 FRITh 5 EZHRIEDEAL.

Changes in the number of species found on a standard
longline in the 1960s and 1990s.
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Assessing the Present

Fourteen field projects investigated the major
habitats and groups of species in the global ocean
to paint a picture of present marine life. Eleven of
these projects explored habitats, such as
seamounts, vents, and coral reefs. Or they explored
regions, such as the Arctic and Southern oceans,
the Mid-Atlantic Ridge, or the Gulf of Maine. Three
projects surveyed animals, such as the top
predator tuna that swim Planet Ocean or small
plankton and microbes that drift around the globe.

Y ADT74—ILRFTFTATY Y k. Census field projects
sampled all major zones and realms of the oceans.
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IFFREENTWNET.

National & Regional Activities

In many cases, CoOML activities led to the organization of
National or Regional Implementation Committees
(NRICs) to implement more local programs and improve
the geographic scope of CoML and its projects. By
engaging scientists, funding agencies, policy-makers
and the broad user community, these national and
regional committees identify their research and data
priorities for marine biodiversity and find ways to make
them happen by building partnerships, exploring
funding opportunities for local science, and promoting
CoML to local audiences.

HARDI3AFICEA (i) RITERER (NRIO) .
13 National or Regional Implementation
Committees (NRICs) .
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BREICOWT30005D73m L a— F %R § A AR g P
'L, 5’&5%5%@5%""'@&%%3&231 (O s R SR L ko Wﬁ“ﬁ,
T, BRAEUREDESIcT—aEL B - i =
A CERLIITHOTNET. LY RITKB1257E, 30005 DAHER. FiEtPAMEL
EBAHDSHBT—2Z&KR BwELRREEUHYRICK>THIC
MbofeT—42. €Y ADMES BB L HHIEREED T —
ZNX—X OBISTEHRT.
Providing a Living Legacy A global map of the nearly 30 million OBIS records of 120,000

species. In blue areas, the Census has aggregated data from before

e eie e . £ +ha_the Census began and from partner programs and institutions.
Sucha gIObaI Initiative requires a state of-the Yellow indicates regions with data both from Census partners and

art data assimilation framework, and this from the Census’s own expeditions. Red indicates regions with
effort, the Ocean Biogeographic Information datafrom Census expeditions where there were no prior data.

System (OBIS). The vision is that
users will be able to click on maps of the oceans on their PC anywhere in the world and bring up

Census data. OBIS is designed to make sharing data easy, opening the door to improved
understanding of the patterns and processes that govern marine life.
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A decade discovery by the CoML

B DsEYOREEL 23 ATEN 25 FFEICE TEMLE L
It upped the estimate of known marine species from about 230,000 to nearly 250,000.

EDAGEED R L6000 BN L, 3512000 EDFtEZSEH L F LI

Among the millions of specimens collected in both familiar and seldom-explored waters,
the Census found more than 6,000 potentially new species and completed formal
descriptions of more than 1,200 of them.

35 REDEIEF/N—O—7T 1 J7{t&1TV, BONEEFIFITESLSITEY
FLI:

Applying genetic analysis on an unprecedented scale to a dataset of 35,000 species from
widely differing major groupings of marine life.
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10FEEDBEFENM LT ADRE YV
A decade discovery by the CoML

BZEYICIX100 5L EDRECEHIE, MEWMICIIETF AL SBUEEDREEEHEH
WHEHETNET L

It could logically extrapolate to at least a million kinds of marine life
that earn the rank of species and to tens or even hundreds of millions of kinds of microbes.

BOEEDD B20%ULIE, REICEMT—2He{FELGWVWI LHDHIMYEL
I

For more than 20 percent of the ocean’s volume, the Census database still
has no records at all, and for vast areas very few.

EENSRB L, MEMDBEEMDINDESTZLEHS I EHDMVE LS

The Census affirmed that by weight most marine life is microbial, up to 90 percent.
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BORIELIEEOTAZ— FZRIVAFADGELF
Chiasmodon niger. The great swallower. It can capture and
ingest prey that is bigger than itself and has a huge

stomach.

This blind lobster with bizarre chelipeds belongs to the
very rare genus Thaumastochelopsis, previously known
only from four specimens of two species in Australia.

ARIVTIZADIEHE/HPRATH HRMPICER T B/ 7 7 /AT FRER
Bluestriped snapper, Lutjianus casmira, is a typical reef fish Giant sulfur bacteria inhabit anoxic sediments in the
photographed here on Christmas Island, Central Pacific. eastern South Pacific.

OF MARINE LFE
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AV HZDEHLE V05 TDHEHE
Liocarcinus marmoreus, Leach 1814. Abyssobenthic ctenophore.

TART 1y 10ELX/ERE TEEELEZESE
Antarctic Ice Fish. As an adaptation to low temperatures, the An assortment of polychaetes.
Antarctic ice fish has no red blood pigments (haemoglobine) and no
red blood cells. Thus the blood is more fluid and the animals save
energy otherwise needed to pump blood through their body.

cns 0
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AV FEVF v I DIEH X /FEiEE ZFIVE N TOELF/TSAA
First observation of the living color pattern of the recently Three subarctic sunflower stars, Pycnopodia helianthoides,
described Antarctic sea anemone Stephanthus antarcticus, crawl along the seafloor in shallow waters off Knight
taken at ANT-XXIII/8. Island in Prince William Sound, Alaska, USA.

Y448 FEMOE2GIST/T7SAN
A sea-whip located at the Coral Garden. Scientists spent Like an underwater spaceship, a jellyfish, Aequorea
several minutes examining the different organisms living macrodactyla, travels through the warm clear waters of
in association with this single animal. the Celebes Sea in the western Pacific Ocean.
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R e S SRR 0
ANZHAVYIDEHLHE/)Y— BRI TIONRAYADGEHLE/A—A S IT
Christmas tree worm found at Lizard Island. Whale shark, Rhincodon typus, on Ningaloo Reef.

NRXHADELE/A—ASIT B IVINDZESHEE/ ) F— FERED
Samples for DNA barcoding were taken from this file clam, Colonial Salp Jellyfish captured in mid water column off
Lima sp., during a CReefs expedition on Ningaloo Island, Lizard Island. Photo: Gary Cranitch, Queensland Museum,
Australia. 2008
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DX DERIE/AOVERED)
Nudibranch on coral head off Heron Island.

VA hDGEHLHE/) F— FERZ
A cuttlefish spotted at Lizard Island.

V293 TDHEHE/NOVERE
Ctenophore or comb jellyfish, collected of Wassteri reef,
Heron Island.

VIAZSDEHLIE

Coryphaenoides rupestris, Roundnose Grenadier
fish.
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ZEH/A-ALSUT HIEDA A/ KEEFPRBE

A polychaete found on an Australian coral reef. A new species of squid, Promachoteuthis sloani, found

along the Mid-Atlantic Ridge.

) Ly Db E EHIET A S /R B
Sabellids or fan worms. A new species of Epimera, a 25 mm long amphipod

crustacean sampled near Elephant Island, Antarctic
Peninsula, during the Polarstern cruise ANTXXIII-8.
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Exploring global biological diversity from deep sea and space




BEIEVWS]ICE#E
Neb—49—I[C&DEA
hS#EESN. 7SR
ADHEH SILERICH T
TH2007FEF(CH
[BRF 373 P uf= AN 4
A(Mg/ha)o N4 F < X
T Z DB DEMS R
ZHEITD—DDEIERT
Hdo

Aboveground forest
biomass (Mg/ha) distribu-
tion derived from radar
observations by the satel-
lite “DAICHI” (ALOS) over
the mid to north region of
Alaska in the summer of
2007. Biomass is one of
the proxies of biodiversity.

BEHSESZOSNCEYT
JLODHBEDIRFZE{E(2001
~2007%) 45 CERER CREF
EHHREVNT EHDDB.
FLQDRIRER) EERERDIR
RBEDRBEZDT Do

Interannual variations in
vegetation in Mongolia from
2001 to 2007. The interan-
nual relationship between
ecosystem and weather was
investigated.

BENSESZ BN, 19825 ~2000F T LTc7 8RN 7 I77 DHELIRAE,
DT =D SEREROHHICHE S IR B & T D T EHTED,
Distribution of vegetation conditions derived from satellite remote sensing data on

July 8 averaged for the years from 1982 to 2000. This information enables us to clas-
sify the land cover type, including ecosystems.

B2 [SeaWiFS] H'SESASNIAEATFICHIFZ o007 « )LEEDSHT(1997~2007F0DFY), SEEDIEY)
TS0 b OB EDEENE DTS Do

Satellite-derived distribution of chlorophyll concentration (mean from 1997 to 2007) over the
North Pacific shows variations in phytoplankton distribution .

HHF Tl BHRDY AR DR ECAES
NOEHMDFDHEDZEREL TLD. DN
BREYSEBEHCBVTREREND St
NICEFERYIFHEDIL—TICHVNTHESEIC
FRENB S RERID LT RYIEIE
BHTHD.

In the ocean, the productivity of
microscopic phototrophs accounts for
approximately half of the organic
matter on the earth. These photoprod-
ucts enter into food chains. Dissolved
organic matter from food chains feeds
microbial loops. The food web con-
structed from these feeding dynamics
is quite complex.

o B VESZEHEMIanEIE. REOER HEEYE=RNECE

EMTS U0 MU PRISEFRBENEERE)
UIEhSHYEEBEL TW\D, TNZEYIIRY
TEREFATVD,

A biological pump driven by vertical
migration of zooplankton and fish
conducts active transport of matter
between the surface and the deep
sea.

Te5TERIFHREEEO TS,

Unicellular organisms with hard skeletons play an
important role in the transport of organic and inor-
ganic materials from the surface to the deep ocean.

IR

{EZERIFHERPIEBD TRV
F—RICKD B RLEET
B HOKIBHFL P X 5 ViEK
HTREALEER/INITUT
EHAET DRAFISTRSHEN
DRELEEEZERLTL
%o

Chemosynthesis is a power-
ful function that produces
organic matter from the
earth’ s internal energy.
Invertebrates dwelling in the
fields of hydrothermal vents
and in methane seeps can
form large colonies with the
support of symbiotic
chemosynthetic bacteria.

BRERLKEERBRIECH
2. ICIFMEYZIF U
SFEEPHER LTV,
NEBDEPLFBEICET
EEN.ZLOEREEYE
BEoCTW%,

The seabed is an extensive
habitat, where many small
creatures, including
microbes, live within the
sediments. Photoproducts
reaching the abyssal seabed
feed many benthic organ-
isms.

L ;

AT

cycle.

Jjuvenile stage

EMBAREICH A UIEH SEETVDEFDHE Cld KEFEMDEDEDERIEFRE LT
FFESNBBIDHISN TS O EDDEMDHERT D& ZNITIHKAFS DEMBHKRT Do

The linkages of life sustain many life cycles. In the mid water world, large-
sized animals allow smaller lifeforms to attach to their body surfaces. If one
species were to disappear from the linkage, the others would lose their life

N\,

B S
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JAMSTEC(Z. SAEMCEBEKRERZFIRL CEFICERITDIHRAEENOCHMEY ZRX. EWDH%Z
ARODRBERAPZDZRLEEOBHRERKEZHSHCTDEDICHRAZLTVET., e, ALHE
VE—bEYYVIDT—FZFRAULT. BERBOEN IS VI b, BELEDLEEESTEEEH
ZEPRERELEZASHICL, THICRRHHAT —F EOHRICKD RIEZE P ABDFEHDE
EZRAXTVNET, Fe. ELBEDSBRICHBUIEGPRITZANC, REICVCDET TDER
ROEEBZHASHICLEDIELTVWET, JAMSTECIE. #tiIkZzRE D, £BRIEZEDH. EUT
EYEROH. BEELCDEAUNBOBTVWERREZDEYZSHRIEZA DD ICRREMFE ZHIT TV
F9,

B Activities of JAMSTEC for biodiversity studies

JAMSTEC conducts studies on biodiversity and ecosystems using research vessels, submersible probes, and
remote sensing. Ocean biodiversity and biogeography data are collected from research cruises and observatories.
Remote sensing data from artificial satellites reveal the status of large-scale regions, e.g., phytoplankton biomass
in sea surface layer, land vegetation, and their seasonal and interannual changes. Data integration and comparative
study are used to determine the effects of anthropogenic activities and climate change. Paleooceanographic stud-
ies unearth fossil and biomarker molecules buried within the seabed to probe past ecosystems. JAMSTEC’s goal
is to understand the interlinkage and connectivity between marine and terrestrial ecosystems and biodiversity by
comprehensive research sustained by multilateral approaches, e.g., earth surveillance, habitat observation, and
biological investigations.

- EVJIVAEBICH (T D FHM
DREDARFSNET—
SENTHEDT —5 LR
EESR

Forest survey in northern
Mongolia for validation of
satellite remote sensing.

- FEM [FDOUE] O LD 5iFE
ANEHSKFORY b [\ /(=R
LT« V1. K& 3000m TIEED
TED,

A remotely operated vehicle, the
HYPER-DOLPHIN, under the winch
frame of the R/V Natsushima. This
vehicle is able to conduct surveys
at maximum depths of 3,000m.

- REM KT Ih ] DIENE
(S TEMMAERR OB A EK
[LADLY B500], HFEE
DEKEENZFT Do

The manned submersible,
SHINKAI 6500, on the R/V
Yokosuka. It can dive up to
depths of 6,500m, outper-
forming other manned
research vehicles else-
where in the world today.

* PSANCERENIERASY T—,
HMD SOREEZERD , \THET—
FERBEED, [

Observation tower in a boreal forest
in Alaska. Validation data for satellite
remote sensing have been acquired.

g o Japan Agency for Marine-Earth Science and Technology (JAMSTEC
ITITBCEN SRR TS pan=gency 2 ’
2-15, Natsushima-Cho, Yokosuka, Kanagawa 237-0061, Japan

T 237-0061 #R/ | HTRETEREI 2 B 15 1 51.46-866-3811 Fax: +81-46-867-9055

TEL:046-866-381 1 ({X%) http://www.jamstec.go.jp/ %ﬁ
FAX:046-867-9055 [m] g
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jIE y : yz- U I E‘tnim Episymbiotic association between bacteria and galatheid crab

HE S TKRISOOMTRBRE LU CAKBEALEIIEIIAVIE,

Dense patch of galathied crabs, Shinkaia crosnieri found around
active venting at the Okinawa Trough1500m depth.
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Shinkaia crosnieri kbt BT b
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JIEYOAVF IV IEEHEME
Episymbiotic association between bacteria and galatheid crab

8 5 7 OBRIEEAR1500mD A IV T SN TIEERERKERE ITE
YAVFVIEDKEELHFOSNET, G, TDLIIEHLEDTLLS
h7?

Dense patch of galathied crabs, Shinkaia crosnierifound around active venting in the
caldera of the Hatoma Knoll in the Okinawa Trough, 1500m depth. Why the crabs
aggregate so much around venting?
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OZRD—ER. #HDBEIRDHIEZE >TL
2
Mouth parts with comb-like setae.

,. . ¥
ZTOMEZESITHEKRT B EESITNE OdIEVOVF U IEDKEEIEFZSHOBET
FEEMHMTEL TV, BDIhTW3,

Ventral surface of S. crosnieriwas covered by
numerous setae.

Magnified image of the ventral setae
with small organic matter.

JdTEYOVZFY) TEREOERIARDOOE T, BEREITETSERIMZEI EL-
TCBRXTWADTIE? EEZBNE LE.

Shinkaia crosnierifeeds on the organic matter attached to the ventral setae using the comb-
like mouth parts?
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JIEYAVFY) IERIEZEFRMEETHELT
HBH &, MEIMETSERMIE. SHEIRD/NT T
)77 CL T,

Electric microscopy image of filamentous bacteria
attached to the ventral setae of S. crosnieri.
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&) . RTIATFNITIT) .
DAPI staining (all bacteria are stained FISH analysis (green: ¢, red:
blue) Y proteobacteria).

JIEY2VFAY) IEREINETSEHER/NITVT7E. 17202 (74%) .
HRTATHANITIT (20%) . N77047R (6%) D3DDTIV—TICE
IB5HDTLc, Ffeo FMIEDIRDER. BKHSEBEHI SHEZFIATSEHD
hWaZ bbb F L

Filamentous bacteria attached to the ventral setae of crabs belong to three groups of

bacteria, € (74%) and y (20%) proteobacteria, and Bacteroidetes (6%). Also, isotope
analysis indicates some of these bacteria are related to sulfur oxidation from vent fluid.
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f::_‘ 4 T o4 8 ’ &1
WEE b S 7EREEACRISOOMTREINOIEY 2V I EXREE
Large patch of Shinkaia crosnierifound at the Hatoma Knoll in the Okinawa Trough, 1500m depth

JdIEYOVF Y IERGERKICEL S DL ?

~EIKH S KEICEHT SF L ZEAIRIEICHE L. MEICNEITZ/NITV
TEEETE., ThZERBLTWAHL S EHESNE L, DY ITEYOY
%I’_ VIEIRR—E%ZBEERTCBEZL, TOHRTHLIEETETWSLEEZSNE

Why do the galatheid crabs aggregate so much around hydrothermal vent ?
~ Shinkaia crabs supply sulfides to the bacteria attached to the ventral setae for breeding
as their foods. In short, this crab spend his lifetime on the deep-sea hot spring and farming

foods on his body.
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Unusual animals observed in hydrothermal vents and seeps

HA LAY/ FAI\S I E Rimicaris kairei

- L
L i .

il £5- L, y
14 7 REFKR2500mDBIKIRICER T B HA LAY/ FIFNFTTE
Alvinocaridid shrimp, Rimicaris kairei has unusual eyes found from vent sites in the
Indian Ocean 2500m depth.

HALAY /) FFNSTITEDRIFE. EENMESLTERORICETUAH>TY
£9 (BLE) . ZLDHZEMEZEE. BKHO SR ESNEMEEGEHZLES A
BLEEZLNTVEY,

Rimicaris kairei has unusual eyes fused each other and extend dorsally (dorsal eyes) with
much photo receptors to see the dim light from hot vent fluid.
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- ’é ‘.\\—: ¥ ' " v A
BYtEILAGRERS00mDEKIEICER TS/ /I\FH=
Bythograeid crab Gandalfus yunohana found at Nikko Seamount 500m depth.

BKIBICDHERT 51 _FETRMBRIELTWVWSDHEHH T,
Eﬁﬂﬁﬂ’é%ﬁﬁ%ﬁjﬁﬁ S, REBKEATLREPREITEIGENHARTEL
By(’)chograeid crabs inhabit only hydrothermal vent fields with degenerated eyes. It

is possible to keep this crab for long-term in laboratory aquarium to observe
molting and copulation behavior.
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> 7 A4 3> 7 V) TE Munidopsis spp.

Munidopsis myojinensis M. lonbispinosa M. naginata

M. kermadec M. laticorpus M. gracilis

VALV F Y IERVIThERBHET. 2008 EHOHADBHL SHES
NTWET, BukoEKiFgIict LR LIEHEIRL., PICEEERELASNTVWE
ER

More than two hundreds species of galatheid crabs Munidopsis were reported from
the world. Some species are endemic and abundant in hydrothermal vents and seeps.
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<) \7_|' |) [n</ Lamellibrachia satsuma

KR TENT 2T YINFTU LY (&
7. EIEALK)

Spawning of Lamellibrachia satsumain
aquaria. Photo by Ayuta Shinozaki

Elj'c,ﬁu.wk,;feSOOmd)%kiJZLLE %J%b“/ </ \a“ ') Ly
Tube worm Lamellibrachia satsuma found at Nikko Seamount 500m
depth.

YUINT Y LG BREEELEMNE. 1b< ) 7 FEBIMOEKPBEKFICERLTW
5374 (ZEFH) OMETYT, OPELGEIREL, REZFAICHEELTWS/NI T
D7 IEFELTOE T,

Tube worm Lamellibrachia satsumais distributed in vents and seeps at Kagoshima Bay, Ensyu-

Nada, and North Mariana Arc. This worm has no mouth and stomach, depends on the nutrition
produced by symbiotic bacteria inside the body.
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75!7\,55’%:17-'7 /7\#4 kK3 2500mk$%3‘%7’1bt VHA
Alviniconcha snails found at the vent site in Vienna Woods, Manus Basin 2500m depth.

TIVEV AL DREIE. 12 FFEPRFFORKFICER LTWSERT, RE
ICEDEZTWBDOHFHTY, BuKBHADAFEICEHEELT, BORIcWEH
FHRAICREZKFLTVET,

Alviniconcha snails are distributed at the hydrothermal vents in the Pacific and Indian
Oceans. These snails inhabit densely around vent and depend on the nutrition produced

by symbiotic bacteria inside the gill.
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1 7 RFEKZR2500m DK% E BEF BB KFEEIS58mMDFEKIK,

A hydrothermal vent field and a seep found in the Indian Ocean
2500m depth and the Japan Trench 6358m depth, respectively.
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Novel communities in hydrothermal vents and seeps

B A8k FE6358mMDEKI
Hydrothermal vent found in the Indian  Seepage found in the Japan Trench 6358m
Ocean 2500m depth. depth.

BE. FEBREIIEMELHDGEVEEZEZISNTVETH. BHKPLEKIRERHLR
S5N5GFRICE. FEGEMDEZCERLET,

Normally, there are a few animals in the deep-sea bottom. However, novel
communities exist in the hydrothermal vents and seeps.



& JAMSTEC

BREE PG R

Kagoshima Bay (100m) Myojin Knoll (1300m depth)
EETEE BEZEHIVTS
Minami-Ensei Knoll (700m)

U ( aldera (900m)

FRREEN - SR kL

Izena Calderon (1300-1600m) - b . B N 1, Suiyo Seamount (1400m)
PFEEEH e i JASEEEEE

Iheya Ridge (1300m PR NN AN 2 iokuyo Seamounts (1300m )

[\ 117d"¢a
T INT _J

SRER
Hatoma Knoll (1500m)

Kasuga 2 Seamount (500m)

ENEREER KEHEL
Dai-yon Yonaguni Knoll (1500m) Daikoku Seamount (400m)
FIFaR{EEL

NW Eifuku Seamount (1300m)

BARADFRBICITT K TADBKEEREDHY ET

A lot of deep-sea hydrothermal vent fields around Japan
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IhIFEE - NERFEEDORMSEEKIR1300mICdH 5 EKEHI T
Hydrothermal vent fields at the Myojin Knoll 1300m depth, Izu-Ogasawara (Bonin) Islands
area
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Bathymodiolus septemdierum

{8 57& Dominant species

F AV HAA IN) A Bathymodiolus septemdierum
IS 3HA D—F& Paralvinellasp.

INY 2 LINR Ashinkailepas seepiophila

v A4 I\ AD—F& Neoverruca sp.

= 3 >rav A1) TE Munidopsis myojinensis

1/ /\}+ 7 = Gandalfus yunohana

= 372 F 1) TE Munidopsis
myojinensis
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Hydrothermal vent fields at the Nikko Seamount 500m depth, Northern Mariana area

{8 57& Dominant species

7 A H LA DO—F& Symphurus thermophilus
B INA ) s Lamellibrachia satsuma

A A4 HA Gigantidas horikoshii

1./ I\}H = Gandalfus yunohana

Z ¥ = D—4& Xanthid crab

2F1) HU LI ED—IE Periclimenes cannaphilus
b ODUAI\S T E Opaepele loihi

[ 2X3 2 A
d/I\F+HZ F7D@1A7It
Gandalfus yunohana Opaepele loihi
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B/ 78%5 (3300m) Hiroo Canyon

Okushiri Ridge

FE8E7A (5000m) West

Kurile Trench

MEESTEA (3500m)
West of Matsumae Plateau

#5550 (1000m)

Off Joetsu ~ . HZAEE (2000-7500m)

“Japan Trench

E5 B (1500m)

Off Kikaijima Island (800 1500m)

Sagam| Bay

HEA S (5800m)

g o i
Off Okinawa Island E&:n)7Z(200-1500m)

| Suruga Bay
A58 (800m) #35% k5 7 (300-5000m)
Kuroshima Knoll Nankai Trough

BABADFRBICIE K TADEKEDHY T

A lot of deep-sea seep fields around Japan
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Methane seep fields in Sagami Bay 1200m depth

clams

{8 57& Dominant species

>O7') A4 Calyptogena soyoae

4O ") 4 Calyptogena okutanii

>V hA eINJ HA Bathymodiolus japonicus

N1 O hA kIN) A Bathymodiolus platifrons
W 7'+ 1)<+ <9 Phymorhynchus buccinoides

INA V) o D—7F&E Lamellibrachia sp.

TV A I\NZ HZ Paralomis multispinosa

IV A I\NZ = Paralomis
multispinosa
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depth

(SN 4
A A e 2

Ezli,ﬁﬁﬂ( 6374m0)7'=\17"5l 0 '7 ) A Calyptogena
phaseoliformisin Japan Trench 6374m depth

ZhidrE b5 77K%E300-5000micdH %78

KT
Methane seep fields in the Nankai Trough

300m-5000m depth

I"'ﬂé/ﬁ kS 7KFEA000mDT 1) 1 '7 s '7 |) 4 Calyptogena
laubieriin Nankai Trough 4000m depth
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| ﬂﬂ75 317 I‘ZJQ)Q?E#E Census of Marine Zooplankton (CMarZ)

HROBEDNV IS VI M VOZHREICHMTIARZHRFA -BRELTVET .

Expending our knowledge of marine zooplankton biodiversity at the global scale.
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BTS20 DB FERE
Census of Marine Zooplankton (CMarZ)

LEEEMOE YR OT74—)b 7T Y
fO—DICEMI TS b ENRIC LTRSS
(&7 >0 bDLBFRAT CMarZ) hdb )
£9. Inl, HROBBFEMM TSI DE
RIEICBETAHREDVAF, TNEFIATES L
S50z FTY.

: . BABKAEMICKSDHAE. Investigations by the
Census of Marine Zooplankton (CMarZ) is one of the [ 1 < bmersibles.

Census of Marine Life field projects. Its aim is
expending our knowledge of marine zooplankton
biodiversity at the global scale.

-
A
[ AL+

TS5 0b  2yMIEBEEE. Investigations by the
plankton nets.
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#92,000f& D WCEIGF/\—O— R
Z5ET

SELEEM TS0 b O HIEHREBE

CMarZD & & 75 iR i
Major accomplishments

N

PELGEMM TS DT 14—V RAA #1774 Copepoda #1477 /48 Copepoda

. £/757. K%z HhR

ZL{DML—=F0—X%=FEL. 5t
1,400 HDMET

« Discovered > 100 new species from diverse areas
« Completed barcoding of ca. 2000 species

« Compiled distributional data on major zooplankton
groups

* Published field-guides, monographs, and atlases

- Held many training courses participated by a total of
1,400 people

—

P05 TD11E
Ctenophora

7 V) FZXD1E

Clione sp.
=R\

b Ko TERID1#E Systellapsis debris
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Ry V7 EEICHSIAESKRERAE
Species Discovery in Southeast Asia

RRAFE KK EEHITAT (Ocean Research Institute, Univ. of Tokyo, Japan)

R, VT DA—)V—8, LLNXBTERHI|CE)
M7T>>0 b DZERERATREITOELE.
COWEIX, B, 24, RL—27, €12V %Y
7, 74>, XM FLOHBTITOWELE.
TR, 7IEHATEDS3IFRE, 285E
HhEDOIrYFELE.

Field studies focus on coastal waters of SE Asia, Sulu Sea,
and Celebes Sea.

Taxonomic analysis is carried out in a collaboration
among Japan, Thailand, Malaysia, Indonesia, Philippines,
and Vietnam.

Discoveries to date include 3 new genera and 28 new
species of mysids and copepods.

Y
Zoogeography of Tortanus
Crustacea: Copepoda
Lo -

) (©

.

o
A
A
v
v
0
Or
..

RE7 7 BEONA T ETortanus BN
43#a. Distribution of Tortanus (Crustacea:
Copepoda

) of SE Asia.
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B Y7 EElcBITAEZFRYERE
Species Discovery in Southeast Asia
RREAFATEEMITAT (Ocean Research Institute, Univ. of Tokyo, Japan)

Bl EmMBE0T R— &S5,
7S b OEREICET S
fo—Z20%, RE7V7DEALAT
TUOE L.

Training  workshops build taxonomic
capacity in each country. Funding is from the
Japan Society for the Promotion of Science
(JSPS).
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For more

http://www.cmarz.org/
nttp://www.ori.u-tokyo.ac.jp/report/j/topics14.html

http://www.jamstec.go.jp/jcoml/

nttp://www.coml.org/
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#gh\%k 5?5&& Symbiosis produces the biodiversity

BFECEREELCI>OTZHREEYPHERLTVET,

In the ocean, the various species with symbiosis are living.



H4F 2D (FIEHR DELGS EMESHEEALLE
DoERTAHTETY, mEFEICIEHERRE L DENDY
LWEY, &R 9]/ ZEA4VFFv 7 (FiglA)
Yoy AHA ENERICER T SEHRE (Fig1B) >Ov
JHAEISICERTAILEESRMEE L > fcEMh LN E
9 (Fig.10),

Symbiosis is a close relationship between the individuals of two '
(or more) different organisms. There are many symbiotic

relationships in the ocean. For example, clownfish and sea ™

anemone (Fig1A), giant clams and zooxanthellae in the clam
mantle, and Calyptogena clams and chemosynthetic bacteria in
the clam gill tissue.

SFig1AIR/ZEAVFVF YU . By aAHALBRE.COV U HI5EE
IEZ B AE. A: clownfish and the sea anemone. B: giant clam and
zooxanthellae. C: Calyptogena clams and chemosynthetic bacteria.

& JAMSTEC




A s st

Surface of the body d Symbiont

HEBRTIE, HETHEMHNEVEEHEELWD

. BBAZNEMERTE CWET, HEBFRICI. B
EEOREOMLEPHED < [FHES I RHEBHE b
BE95480HE FIZRE. 79/ &4V Fv D 0 S AT PY
)@’:/‘\” jtl’f (‘.’.*‘EE?;T%) (Fig.2A)<‘:1"E"iO)I7\]E‘|3LC$§'\'d' Mouse Digestive Track c Anus

HEREE BIZIE HILEREPOVUHA
LILFERMERE) HdHY 7 (Fig.2B),

In the symbiotic relationship, the symbiont is the smaller of
the two, while the larger organism is the host. Symbiotic 3 3"—35_%
relationships include those associations in which symbionts B Symbiont
lives on the body surface of the host, including internal

surfaces such as the lining of the digestive track and the b

ducts of glands (ectosymbiosis, such as crownfish and sea

anemone or giant clam and zooxanthellae) (Fig.2A), or @ e
where symbionts lives inside the host (endosymbiosis, such B 1% i

as corals and zooxanthellae or Calyptogena clams and EuianyoneiCel
chemosynthetic bacteria in the gill tissue) (Fig.2B). %

Mitochondrion

Fig2. AN 4% (a, ¢, d, e) EAREE(b); B:HEREN 4 (a, b) EMIBERELE(C, d). A:

Ecotosymbiosis and endosymbiosis. a, ¢, d, and e are ectosymbionts, but b is an

endosymbiont; B: Extracellular symbiosis and intracellular symbiosis. a and b a are
@ JAMSTEC extracellular symbionts. ¢, and d are intracellular symbionts.



£YA

. Species A
2 DDEGHEMEDEEERIE. EMHF mevsBeneit oo R Gitcied
RBEBB, BEL, EB5TLEVEVSE
,'#\'CIZﬁJ'd'%Cc‘:b"CE‘EiT (F|g3) o :II:EE BEF 2 EF

BfRClE. 83 7 FEE FICEET Benefit Mutalism

9 (Fig.3 #°i%) . MEFIHER. Y2 OL4E

Eﬁ@c‘:atzs ﬁ%b‘?&%?%%1§?_§-o ):II- £YIB 1B8%93 FF fEParasitisum et

*U:’H\:E(li\ 77/ E (‘:. ,r \/:‘i\/az + 70)4: 5 Species B (Harmed) f#RBPredation Competition
IC2DDEWMET. —AMFZLT. &5—

HRROEE LALERTY, FEE. $< S | LA L
DFEHDOL DI, FEHIFFZLT, BF

&, EHZI 5L I2GEARTYT, Fig3 AMEE DS 2 DDEMRDIAEREE & & $hTe&. Table shows

the summary of symbiotic relationship between two organisms by
interaction.

Interactions between two different organisms are classified by whether each organism benefits,
is harmed or is unaffected by the interaction (Fig3.). The mutualism, parasitism, and
commensalism are especially important for symbiotic relationship (Fig.3, red box). Mutualism is
the type of symbiotic intractions that both organisms benefit (such as, corals and
zoothanthellae). Commensalism is a type of relationship between two organisms where one
organism benefits but the other is unaffected (such as, crownfish and sea anemone). Parasitism
is a type of symbiotic relationship between organisms of different species where one organism,
the parasite, benefits at the expense of the host (such as, pathogenic parasite).

& JAMSTEC
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Zooxanthellae

EE%L*\ @Ji‘i\\ -Ij- y j\;ﬁ\ :*&Eiﬁ\ HAE Symbiosis

IS TEEE, RAGBFEEHLER v v v
FRERELGHSEBLTOET, F/-. YO58 yrd=F = I8 ne
IbZ2EAEEEFEIC. ZEELP-HE Corals Bivalves Jellyfishes  etc.

HVPEHAGREORAGENERLELT
WET, 2D0DEYHHET S LT,

BEEE. FHLULEREPHLWREREICER <33
FTHIEDTEFT, HEICK>TER i

DEIREDELCE T,

((=2=ya% il
Zooxanthellae live in the various marine (Chemosynthetic Bacteria)
organisms by symbiotic relationship, such 4 Symbiosis
as corals, bivalves, and jellyfishes etc. v v v
Chemosynthetic bacteria also live in the %ESE iy 4=k HEBE 4
various marine organisms by symbiotic  Polychaeta SHEIVES Snails etc.

relationship, such as polychaeta, biblves, and
snails, etc. For the symbiosis, the hosts have
new function, and live in the new
environment. Biodiversity produced by the
symbiosis.

Fig.4 8 HZLILESHMAE D S AL DZ K. Diversity of symbiosis
Q JAMSTEC for the zooxanthellae and chemosynthethic bacteria.



BERMmBnALiE. 9<E<EEH1DUE
DEZREMHD BRI SAHEED Y -7 T
HolcEEZSNTVWET, EXMERROA

VAR THBZ OV F) 7 PEFMAED
ERIIEZEMTHY ., CThSFIVARS

(TR HESE L L THEICEYIAT N

EEZLHNEY, S FaVFUT7IE. R

HHEEOa-7aTA NI T )7, EREL
HEMME CHHEEZEZOSNTVE Y, H

FIXEMDOEPLZREICEELRREZR
cLTWE 9,

The ancestor of the eukaryotic cells was
the symbiotic consortium of prokayote
cells with at least one and possibly more
species involved. The origins of
mitochondria and chloroplasts, which are
organelles of eukayotic cells were
prokaryotic cell, and these organelles were
taken inside the cell as endosymbionts.
Mitochondria  developed from a-
proteobacteria and chloroplasts from
cyanobacteria. The symbiosis plays the
important role for evolution and diversity
of life.

& JAMSTEC
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Fig.5 <—F 1Y) ADOERMEBOMAALELEH. Endosymbiotic
theory of eukaryotic evolution was proposed by Margulis.
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m = A("#”) 7EI :jI 9 h Eﬂ*‘l’ﬁiﬁu Natural Geography In Shore Area (NaGISA)Western Pacific

HROOFEBFEVORR . CR. ERZLT T,

Discover, Describe, and Document Coastal
Biodiversity of the World
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NaGISA Western Pacific
F R ERATH

NaGISA aims to discover, describe and document the
biodiversity of the world’s coastal zones using
standardized protocols by the participation of
researchers, students and community groups. The
world coastal zone is divided in to 8 areas and each

area is studied by a regional NaGISA group. West
Pac has researched from Vostok in Russia down to
East Kalimantan in Indonesia.

FFHIX EE FEEZ 21257407
V=7 0EMNMIcKYE—D7O ka)VEES
THROAFEOEMZHREEHR., sdib,
rx LEd, HROBEZSOMIFICHIF. TG
HARFEEBHTIE,. 6O T7DRA =2
5, kA FRITORAIIVZAVE
TEFAEBELZF LI,




Map of Sampling Sites in West Pac Region oSV

FEER AR F B DT / T '7“11*3 ]

Pacific

' Ly
K= Pacific
s
.~ Ocean . .
A. Aininkappu, Akkeshi, Hokkaido J. Song Lo, Nhatrang, Khanh Hoa, Vietnam
B. Kesen-numa, Miyagi K. Sawi, Chumpon, Thailand
C. Sakamoto, Miyagi L. Ban Don Bay, Surat-Thani, Thailand

D. Hatakejima, Shirahama, Wakayama M- Phuket Tangkhen, Thailand
E. Minamihama, Shirahama, Wakayama N. Libong Island, Thailand .
F. Banshozaki, Shirahama, Wakayama  O-Pulau Gazumbo, Penang, Malaysia

G. Akajima, Okinawa P. Pulau Besar, Johor, Malaysia

H. Chichi Island, Ogasawara Q. 5g Pulai, Malaysia .

. Dau Moi, Quang ninh, Ha Long, R. Kuta Bay, Lombok, Indonesia .
Vietnam S. Bitung, Lembeh Strait, Sulawesi, Indonesia

T. Calaparan, Taklong Is., Guimaras, Philippines
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Taxonomy Training Workshop
MEI—U3v7T

X HEKFEFEETIZ2002FEH 52010FD
Blc12BOREET—oayvTZ224, N
fFL, AV FERVT Ta)EY, L—Y
7EBATHEL., RERORE V7 DEE
FEBRICEMLTVET,

NaGISA West Pac hosted 12 Taxonomy training
workshops from 2002 to 2010 in Thailand, Vietnam,
Indonesia, Philippines , Malaysia and Japan to
contribute the training of future taxonomist in
Southeast Asia .
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Sampling Protocol Workshop i
HoJyrgJakao—ooav7

NaGISATRW T W5, A DRFETH

— LicamBFENDORER EZHIZE
BOEATHAL, BMEHLHZB DB
ICBEWTIRBICY > 7)) > 7 Z #fiBIC
%ﬁﬁg% CEDTEBRLDICHTZLT
W&

The sampling workshop to learn the common
NaGISA Protocol in the field. We aim to train
participants such a way that they will be able to
collect NaGISA samples periodically in their local
shores by themselves.
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Publications of NaGISA West Pac
F P KFEFEEEO HARYD

Nt Cade b e

ECHINODERMS

A CUCLIVIBLES AND SEA STARS)

o ¢
MALAYSIA ' SELECTED PAPERS SELECTED PAPERS
i (8] (9))
IHE NAGISA WORLD THE NAGISA WESTPA(

CONGRESS 2006 CONGRESS 2008

Field Guide to the Common Littoral Hermit Selected Papers of the Selected Papers of the
Echinoderms of Malaysia Crabs of Indonesia NaGISA World Congress NaGISA Westpac Congress
JL—27D A2V RRITD 2006 2008
R ¥ KR FRUHRAH FEY AT

ETE 5 )5 RHEETE ]
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NaGISA 0OV I T D ~s2x(@)ITORRERDT~

The NaGISA Project -Discovering the World’s Nearshore -

NaGISAIZ.8D0DX%ZE.28 FOELZ D240l LD TV TY
A4 THEBLTWVWET,

Natural Geography In Shore Areas (NaGISA) is a CoML field
project with 8 regional offices and currently over 240 sampling
sites along the shores of over 28 countries.
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NaGISA 7037 bk

The NaGISA Project

~ TZES (B) 1 TORRZKOHT Discovering the World’s Nearshore ~



NaGISA 70O T 7 B the NaGIsa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~

NaGISAZ7 OV IV b, SETICZDESBHRZZLTWVWET !
NaGISA Project is doing the following things:
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NaGISA 70O T 7 B the NaGIsa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~

NaGISAZ7 OV IV b, SETICZDESBHRZZLTWVWET !
NaGISA Project is doing the following things:

[TBDEERTSEHADEERIEIITHLLBATA M ITonZFELL:,

Referred to by its acronym NaGISA, Japanese for the near shore zone.

c::wsus'.‘*.
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NaGISA 703 17 B the Nacisa Project

~ MZEX (&) 1+ COFREZKOHT Discovering the World’s Nearshore ~

‘ ( QY Ay +«» & w— L]
- » NaGISA7OY 7 MMEIWOHhS, ECTHEIHULTHEDTLELS ?
Y el \ NaGISA Project History

v

NaGISAIZ2002F [ZCoMLATINHY  ZD R DEFRMRERTITHONLGEFN TODTIREL T, CoML
DI—ILGEBEICBITARREOREMNRERE) . IO ((RETENI LN ELEY)) EBELLEMNS,
B O EEERNIEXREESD . BENTEBERFELLTORINZE-LELT -,

NaGISA joined CoML in 2002. As the Census' first global field project, NaGISA has developed the role of
international marine ambassador, linking CoML goals (ocean discovery, scientific advancement) and local

interests (conservation, invasive species) while encouraging international cooperation and capacity building.

CENsus..“.
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NaGISA 703 17 B the Nacisa Project

riREd () 1 TOFRR%ZKRDT Discovering the World’s Nearshore ~

Polarseas Regional Node
Uniiveraty of AlachaFairbank:

European Seas Regional Node
Unaversity of Pisa

Huntunan Marme Scierce Cenlsr 2 . . Western Pacific
Regional Node
KyotoUniverat

- - g £ A
o ¥
Eastern Pacific Regional Node Atlantic Ocean Regional Node : : 2 ‘*

All ersily ot AlasckaFarbands

Caribbean SeaRegional Node .
UnivaradadSimonBaolivar

Indian Ocean Regional Node
Kenyabarine & HizherwsRezwch

[

~ = South AmernicanSeas

\ Iy 3 vl .

NaGISAInternational He .m‘qu.lrh r Reglonal Node

plthetween: Universty of Aladha Fairbanks v

- » Universdad SimonBoliva
Kyoto Undversit A
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NaGISA 703 17 B the Nacisa Project

~ IREx () 1 COFRZKHT Discovering the World’s Nearshore ~

Exploration: Distribution in the nearshore

B Atlantic Ocean European Seas South America

Caribbean Sea ndian Ocean Western Pacific

- Eastern Pacific - FPolar Seas NaGISA sites

cmsus'.*“
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NaGISA 70O T 7 B the NaGIsa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~

3

NaGISAZ7AY ¥V MEIED K S TREE
NaGISA Specifics 1

=/

LTHDTL&LD?

c::wsus'.‘*.
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NaGISA 703 17 B the Nacisa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~

A
‘ ( — RN —~— S — —
<‘> ERODFEFEDLSICITOTVWBARDTLELES ?
» v 4 NaGISA Specifics 2
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NaGISA 703 17 B the Nacisa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~
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NaGISA 70O T 7 B the NaGIsa Project

~ MgxEZ (B) 1 TORRZKRHT Discovering the World’s Nearshore ~

'
@ FEEREESTIOTLES?
» v 4 NaGISA Specifics 3
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NBHSA » NaGISA 7O 7 B The Nacisa Project
k eﬂ* ~ TREX (B) 1 COFER%ZXKOHT Discovering the World’s Nearshore ~

A

<@ NaGISAIL & >TESNZHDIE?
y S \ Benefits of NaGISA

v

> EYLBHRIEOMEBIOT-MEMNRARIL. ERRICAVN\INEZLHTEDERZREL
BHo MM HEELZIYMA T,
Inventorying and monitoring biodiversity are a crucial task for identifying and
clarifying activities that impact ecosystems.

> NaGISAIZRHAMNGE=R TV ICHBEGER T 37 RHL . HhIBEME LU
EYEHRMEDELICE T HIRANGE I CEAD-OICHERIFHRZIRHLET,
NaGISA will provide baseline data for long-term monitoring, as well as information
needed to answer fundamental questions concerning changes in biodiversity with
latitude and longitude over time.

CENSUS..“
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NBHSA » NaGISA 7O 7 B The Nacisa Project
k eﬂ* ~ TREX (B) 1 COFER%ZXKOHT Discovering the World’s Nearshore ~

SHIZEFELLBRYIZEYE=WhVAT..
For more Information...

www.nagisa.coml.org

ngﬁﬁ - :@ﬁli
Please forward any questions or comments...

nagisaonline@yahoo.com
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Discovery of Novel Enzymes from Deep-sea Microorganisms

ABTREA LG SN HMEDIL
%ﬁli%&u%ﬁiﬁlib\"ﬁb\ EMDH
M2TEFLIz, TETENLDWM
S oM TERGTEDHEEZR
HL. R SaA#ZRIBLEL,

The diversity and novelty of the
biota in marine environment including
deep—sea floor and subsurface have
been revealed by our earlier studies.
We are conducting extensive screening
for useful biological functions
(functional biomolecules and
chemicals) from the ocean as abundant
sources of unexplored and unique
properties.

BEF. BEXFVIRERBRZELIFEMEMOEFIRMEZREIO=—
Microscopic and macroscopic photographs of the deep—sea microorganisms with agarolytic
enzyme activity producing agaro(neoagaro)—oligosaccharides.

© 4@ A DECADE oF pDiscoveryl NN NN
®® CENSUS OF MARINE UFEW

() (D)
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T7HO—RXEEA)ITHEA

THO—R (BEROERDFLEIOHMESIN
%) BEA) TREIEHIA U EACTE SRR EL
HIEA. ALOEEMR ., REMR LV oI
BEEZF DIEN O > TETCWET , FBHAE
MEEND, COBNI-A)ITEEERT 2MEY s
#HLI0FEERRELELz, IHZTTNHLDH Inoculation 3days 7days
N THEVEDT7HO—RA N EERIZHERELEL THI—EEERICKLIERSROEF
7'-:0 Eﬂ%%i@f:%ﬁ%s :@ﬁﬂ?&"iﬁ%%@ﬁ%ﬂf Agar degradation by an agarase producer
EICEHRIIL. EELYERFETADGRIELL
TIOBERNPHRIESNTULET,

%% (Agarase)

We found the deep—sea microorganisms with
agarolytic enzyme activity producing
agaro (neoagaro)-ol igosaccharides. They have
the various functions such as antitumor,
antioxidant, anticoagulant,
immunopotentiation, macrophage-stimulating
activity, whitening effect, and moisturizing
effect. In addition, thermostable agarose- (R RO HE T X% to
gegradingde?zyme (Sgarase) wﬂich weI (ME AR R D—

Iscovered from a deep—sea thermotolerant S ST RRY
microorganism was commercialized as a new RSN MET 75—
powerful tool for biotechnology.

Commercialized “Deep—sea’ thermostable agarase



HENAAY—T792k ( New biosurfactant)

FBIO N EE SN F-EE B (Pseudozyma hubeiensis SY62#k) (X HE 1 HAE O FEH
S ENAFH—T7HRU MBS ELELET (Fig.1). BS(Fig.2A) I EREE M
FlELTEN-MMEZRI T TEK BEEERCEEFENHIIENHONT
HY. EXISAMFEINTOET  BEEELEBSEFa—T RO ORK
DI*25 K@ LE9 (Fig.2B).

A deep-sea yeast, Pseudozyma hubeiensis SY62 (Fig.1), efficiently produce bio-
based surface active material, biosurfactant(Fig. 2A), from vegetable oils and
saccharides. The biosurfactant have potential for broad range of industrial applications,
since they has self-assembling properties and biological activity. BS self-assembled in
water forms tube-like myelines and sheet-form lamella liquid crystal (Fig. 2B).

— Fig 1 FEOOHBSN-BSEERBOBEMKEETE
Microphotograph of BS-producing yeast, which was isolated form the deep sea.

10 um
— Fig 2A. FBESTHEELIBS, B. KA&RTTEZES
L1=-BS({RILEAMERIEIZ &L D)
A. Purified BS produced by yeast isolated from the deep

sea,
B. Polarized microscopy image of the BS self-assembled in

aqueous solution A7 % (Lamella-phase)  =T1)>(Myelines)




FBIREICH TAERBAD LKA

(Fungal diversity in deep-sea environments)

ERAL. BE - HE - T/ 2IZRKREINIEBMEYMTT ., EIZHEHEY
DHfEEE LT, IR EDZCDEERICEWNT., EELKRIFE-TLY
F9., EIDHAEMNL, EREIIEBRIRIETHLIFEBICHERLTLSE
NHOM->TEELz, CNETIZHEBFRDOLILVFREL S, RALERELE
WERBRIERNOERSB SN TWET (Fig 1) . Ffz. BRIHSIL
BRI SERYEDIERLITOTWLET,

Fungi are eukaryotic microorganisms that
includes organisms, such as yeasts and molds,
as well as mushrooms. They play an important
role in many environments on earth as the
primary degraders of organic matter. Through

our recent studies, it was suggested that fungi ' - m
are habitants of deep—sea, extreme environments. I' z

Various fungi have been isolated from deep—sea
environments, including novel species

revious |y undocumented (Fig.1). Moreover,
P y . (Fig. 1) Figd SEEEMLHMEN-EEE
are also exploring the production of deep—sea Fungi isolated from
fungi for application use. deep-sea environments
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ZAplecatlon to bioplastic degradatlon)

SET, KETEKETNDORERE TIEIENHE
TS AFV I DDERIEIEFEISENE FES
nTWELE, LML, ERICSEEDIERE
SofEMEMEEE L= 25 (FigA) |

7 DWEY)L4C, 5OO—LJ:T:0)£'§1E’CE1@L
BT 5 EAHE, FBEERELEERET
THEHLIHOHETERBETTIAF VI DD
BEIRD D ENERNELE (FigB) .

In the past, it was expected that decomp03|t|on of
bio—degradable plastics (BPs) in deep—sea
environments is very slowly, because bacterial growth
was inhibited. However, in the results of screening for
BPs degrading bacteria from deep—sea(Fig.A), the

isolates can grow under low—temperature and high—

pressure. In addition, we confirmed that the isolates

began to degrade the BPs
In a few days under the virtual

deep—sea environment(Fig.B).

Fig ARBIREBICEIS LI=E0BYE 75 X F v o DEmMmE
MOEFBEMEEER. BREMEMAEDIZI>TERIND
BT (BB IELBETSRFYIDODRERT.)
A:Electron microscope photo of bioplastic—degrading bacteria
adapted to deep—sea environment. B:Clear-zone formed by
deep—sea microorganisms (Clear-zones were showed
bioplastic degradation.)
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Ocean acidification impact to midwater ecosystem

e RXEBIKWETAFIavFIITH
ERLTWVWET. TOIVSTIE19134F
ICEEE TN, TNUARTEE LHHE
DHERENTEHEST, ZOGHEEED
NTWE L. &Z5H, =REHKE
500-1200m7ZROV/\AIN\—RILT 1 >
CHRHELREEZS, DI HI5HMTE0
EMFEHHIBLE L.

T HFaoF>v 55 Jellyfish, Pandea rubra

Jellyfish, Pandea rubra lives in midwater region. This species was

-described in 1913,
-less than 20 subsequent records,

-thought to be “rare”.

However, more than 60 observations reported from 20 April - 6 May 2002 using the ROV
“Hyper Dolphin” over the Japan Trench off the Sanriku coast.

@ JAMSTEC :ite



AL ICERTSFEMDREHZRELLEIS, COREBADERERAICIITAF 3
VFVISTDRIT (FErh) BDEHMABELTVELLE.

Pandea rubra polyps only attach to one species of pteropod. This is a typical species-specific
relationship and P. rubra is entirely depend on the pteropod.

2 243 Pteropod BEEREDKR") 7 polyps on a pteropod shell
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THFaOvFVIZ50OxREICIE, VIJE, 3OTIEL
WoEIREMID RSN, 7AFavF I35, Ins
DEMOERGRE LTHAEINTWE L. Tk, 74
FavFUISTOEDRICIE, MOEEDI ZTDRIT
(FERhA) DADTEY, 7AFIavF 757 D7
ST DREGFRE LTHIRETNTULE L.

, , THFIIFVISHELEDIITE
On the surfaces of Pandea rubra, pycnogonids and amphipods Pycnogonids on the surface of Pandea

were attached. Also, polyps of other jelly fish, narcomedusae rubra
occurred attached to the stomach of P. rubra. P. rubra was made
use of by these animals as a habitat. e - 2 113 °83

> FHFIAVFVIS
TERICWBY RS

SEOKY 7
Narcomedusae
occurred inside the = A
umbrella of P. rubra '
. g e - i
FPHAFIaOFIS5EDIaTE

Amphipods on the surface of Pandea
rubra
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ECRIR(E A AD _BALEREDIEMI, BFEMELCZE5 LET. BKHEMELTS
L, REHOIVY U LORPERELKRT S5EBPY Y G ENEETTELLLKDELED
nTWET9.

As the concentrations of the greenhouse gas CARBON DIOXIDE rise, the calcium carbonate
shells or skeletons of animals such as corals and shellfish will dissolve in the more acidic ocean
waters.

BB F A EREHIVY T LDARE Scenario of ocean acidification and dissolution of calcium
carbonate shells
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(1) REEOREH

(2) THFI9F VIS5 DRBEHELGS

(3) PHFIYF U557 DR

(4) PHFI9FVISHIABTZYIHE, 3T
E, 7545 D1

LW T ADERRR IR TN B D TY.

If/when pteropod shells dissolve in acidic sea water, this will impact

Pandea rubra and that in turn will impact a range of other animals
right down into the deep sea

@ JAMSTEC 5t
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For more

Lindsay DJ, Pagés F, Corbera J, Miyake H, Hunt JC, Ichikawa T, Segawa
K, Yoshida H(2008). The anthomedusan fauna of the Japan
Trench: preliminary results from in situ surveys with manned and

unmanned vehicles. Journal of the Marine Biological Association
of the United Kingdom 88: 1519-1539.
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IKRDFGEEEILRE EHICRRITREIT SDT, W77 7 FIEREBICOHE
BLET, DV SREEVGWERBICIEEDK S GERHLHBEDTLELOIH?
Because light intensity in water rapidly decrease with increasing depth, phytoplankton
distribute in limited surface layer. What kind of interactions between surface and deep
oceans are there?



KET BTV R/ —
Sinking marine snow
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30 40

VM7 S2 b IEEWWIEEL, JUVR/ —EG>THhELET, £k, —30D

HIRBERBORZBZH LT,

TEMUET) FEEMOERLEZVET,
Phytoplankton aggregate each other (marine snow) and they sink into deep-sea. Many animal
species actively migrate between surface and deep ocean. These processes are called

“biological pump”.

INSDBIENRENERNZET (E¥R>




RRIZEHRWGFR & RWVIGFRZERL,

Many animals migrate vertically,

Neocalanus cristatus

Neocalanus spp.

‘“__. | "‘\ ,

Eucalanus bungii

',
v
‘ 4
B

Metridia pacifica

!

Pleuromanma scuturata
N

Ostracoda spp.

:

Paraeuchaeta elongata

Heterorhabdus tanneri

Sergestes similis

Gaetanus spp.

Cyphocaris challengeri

& JAMSTEC

Thysanoessa inermis

Thysanoessa longipes

Euphausia pacifica
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Deep-sea life is supported by them




RV TERBEMDEFEZR A BT TEL,

Biological pump has roles not only supporting deep-sea life,

Mz
KA BTS> b
Photosynthesis 15EH Zooplankton

Grazing

—

MESEH
Vertical migration

HEAD REICHES

Diel Ontogenetic

hE
Sinking

15EH
Feeding

Predation
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ﬁﬁb%ﬂbtﬁ%ﬁ%txrahjE%@r%&mﬁﬂ? L, X<
5 REAREIRR I H1REIHEOTVET,

But also transporting carbon into deep and isolating it from atmosphere for a
long term.

KA =HREEE L
Photosynthesis = Carbon fixation EEH BTS2 b
i o T Grazing
—_
—

Zooplankton

$AE BE
Vertical migration

HEAD REICHES

Diel Ontogenetic
hE
Sinking
15EH
Feeding

/ \u}u& CO, Bt

Predation Respiration
= release of CO,
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hitp/iwww.godac. jp/bismal/
CA0AL : L

- L

HEOBEFENSERIERROIEHR

Provision of the marine biodiversity information around Japan

OBIS Japanh'&d 7 —~FJAMSTECDBISMaL LT
BRETNFTT,

Data collected by OBIS Japan is published online through
BISMaL of JAMSTEC.



BEDEICIE 3 AEZBA2EMHITATVWET, UHI L. RIEZ(L PR
ICEBERBFIDHRGBEICED, EZEDMTLHLS G >IEEPMHWVWET,
Over 30,000 marine species have been recorded from Japanese
waters. However, some species decreased and become rare because of
environmental changes and habitat loss derived from developments by

human.
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EYIRIBEOEREVCEVEROEENFIADHICIE. BE - REOKAZIEE
U. FRDFHZTEI2RENHDET, 2DHICIE. FIRBA2DEYMDHIR
ICEATA3INETODEETERZEDILEDHDIBLENHDFT,
For the conservation of biological environments and sustainable use of
biological resources, it is nhecessary to understand past and current
conditions of nature and estimate the future. For this purpose, we
should first collect previous occurrence records of each species.
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frans {ace BiISMal :
§ » Global Ocean o Center QL. Bictogical Information System for Marine Life

HEMRBARBBTIIAERBELDEEEY
DZRERHRZER - LHITBHD
BISMaL.: Biological Information
System for Marine EWSF—% X —
TLZEBERLE U P - B
The Japan Agency for Marine-Earth o A e
Science and Technology constructeda §. = -
datasystem, BISMaL.: Biological
Information System for Marine Life, to
accumulate and publish biodiversity o s pae ot _‘
information of marine species around [l oo
Japan.

*BISMaL URL: http://www.godac.jp/
bismal/

BISMaL o> 7ILR—Y
& JAMSTEC ot e A sample page of BISMaL


http://www.godac.jp/bismal/
http://www.godac.jp/bismal/
http://www.godac.jp/bismal/
http://www.godac.jp/bismal/

BISMaL TlEZZ&vHl&. HENSEEVKRTEYERFEISIENTEET,

You can search species on BISMaL by scientific names, Japanese names,
geospatial area and depth range

Geographic Region &l

Dapthim) “cplions

. Ma, WENERE. KRICKBIRE

Search by names, geospatial area and depth range SRV ) —EE S TR
Search by using a taxonomic tree

FEENICEEINLEY ) —ZE>TEYPZRI ILHTEXT,

You can search species by using a taxonomic tree
hierarchically arranged. & JAMSTEC outr



Shinkaia crosnieri Baba & Williams, 1998 JIXE€>a¥AVUI¥E

(EGODAC i BISML cecnes e s i

(]

. -
o - N
L™ Y IESN
) NAL
>4 -l.i:mm ME 7 ~¥ 2010 AND. Geocente Consultng, Tole Atlas - FIEER

BISMaL 5t 31E3R Information provided through BISMaL

ZNZNOEYPDODNR—I TREEVHH. HREHKICEID L NMHRZRAET S
CEDTEZXT, T, FTBEYICOWTIIBYKHERBZENTEZET,
In each taxon page, you can look photographs and distribution map
based on occurrence and read explanation. Videos are also displayed for

deep-sea species.

& D
& JAMSTEC &t
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IRTED BISMaL (Cid JAMSTEC OFfE - tHRIC K > TEShERBEYDRHFEDH
HEFINTWET, $#IF Ocean Biogeographic Information System BH#
/—NK (OBIS Japan) &&E# LT, ERADBHRZRILSINE - 2BULTWEET,

Currently, only records of deep-sea organisms collected through JAMSTEC’s
surveys/researches are registered to BISMaL. In future, JAMSTEC collects
further data in Japan to fully cover all Japanese marine species and publishes
them in the collaboration of Japan node of Ocean Biogeographic Information
System (OBIS Japan).

JAMSTEC

International OBIS
D51 ResanBiogseasaph!

BISMaL 52 31E# Information provided through BISMaL
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¥HF,H Planktonic foraminifera

Neogloboquadrina dutertrei (d’ Orbigny), 1839
KER1OOMHEORFT—HRAFICHELLER.

Neogloboquadrina dutertrei (d’ Orbigny), 1839
East China Sea, 100m water depth Tropical-subtropical species.
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T EfLH Planktonic Foraminifers

FEERLREE. BEORBICERITS2HEMROEEEM TSV b2 TY, Y14 XEH01~12Ui2
ETETEHNEVWTY, HATHRIMEEDNNMSNTVET,

Planktonic foraminifers are oceanic free-floating single celled protozoa. There are approximately 40 species in the world ocean
and their length is ca.0.1 ~ 1.0 mm.

EETWSEEYHELE Living planktonic Foraminifers images
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FEEEALRIIF I VN LB NEEBEZV LDV EDED
CHERLET., BEOREBICERITSEEIZ. RTSIcDON
CANA 2V KBNS ZEY T

Ecology

Planktonic foraminifers create spherical calcareous shells (chambers) with
their growing. Furthermore, some kinds of planktonic foraminifers make
spines on surface of the shells for floating.

3 chambers 6 chambers

Globigerina quinquelobadpiRit2, X4 —IV/\—(30.01mm
Growing processes of Globigerina quinqueloba. Scales =10 pm



& JAMSTEC

() WL 2h0DFuEMEfRIE. HMRAIICEN TSI > CREERELRE) =
HETHETWLWBLDHVEY (EEEDHEDN) . SEVDEFICHELGYEDIR
BELTWBEZEZAENTLETH FLLILRE DI >TWERA,

Some planktonic foraminifers have photosynthetic symbionts
(dinoflagellate, Yellow perticles in left figure) inside of their cytoplasm. The
interaction and relationships between hosts and symbionts are not fully
understood yet.

(left) Globigerinoides ruber with dinoflagellate (Symbionts).

(b) HEFOIA, MEERBICL>T R/ VSR> TH> < UBBHLET,

(upper) Large magnification image of symbionts (Yellow ellipse). They

move with cytoplasmic flow along the spine.

() HEFEAEGHViEE (Neogloboquadrina dutertrei) . R —Ibl&
0.2mm,

(left) No symbiont species Neogloboquadrina dutertrei. Scale = 200pm.



S - ST = 2] h Plan.ktonic foraminiferas

in shallow water

;2‘1_ MEAHRIZ. EOKFEICEGTEIEESE, K There are many morphologic variety of planktonic
op oo foraminiferas and those are closely related to oceanic
~Jl.- \ Tl 7B \ T b

RUIKER Ll“*;i‘ﬁ*tﬂk FOTHLRLBYE environments where they live.

3_ TIEHIKEO ~100mICEER T HHET, & These species can live in shallower water (0 ~ 100 m

BPEC. LYUZERDTULHLEBELTWET water depth) due to porous and thinner shells for easy
4 S (e]

float.

J0Es7) x>
| 7 5 LA
S Globigerinella adamsi

FaEsyF JOAFR
Globigerina bulloides

a5V /AT IbR=)b
Globigerinoides ruber

& JAMSTEC



:W.L\7J<:ﬁ! LLE l_.\j- %E

EEBREYRULNIKER (100mMELGR) ICERT S
EETY, ZWIKRICERTSEEEEN
BE, AINAMY (FlRZERR) 2617, K
ELEVWREKT 52 EDF-ETT,

gOoRrag) 7 .
AFIVTa
Globorotalia menardii

Planktonic foraminiferas
in deep water

These planktonic foraminifers live in deep water (>100 m
water depth) . Comparison to shallow species, deep species
have characteristics of large shell, no spines, thicker and high
shell density.

TLZ7T74F
A7)F20F25—4%

Pulleniatina obliquiloculata

& JAMSTEC



EXSFLH Large Benthic foraminifers

EEE5fRIZ. BEICEBELTWVWEY, FTOE Benthic foraminifers lives on the seafloor, having
N N s _ different lifestyles with planktonic foraminifers. Below
E =] AY 4 ~ ~
BERIKRBOFEDES. ZVBRICERLTWVS two figures are larger benthic foraminifers(l~2mm)
KEOKREFEARTT (KETIX1~2= U living in shallow water depth which can be transmitted
+F - 4 = ! -+ H T N sunlight. The image of the Micro X-ray CT Scanner
E) . IN5 5N L:"E'_;f%ib 2 _T L\\i revealed their inside structure of the shells. Can you
9, XCTRAF v F—CRONBBBEZFANS see the coiling structure at the inside?

L. RICRBE (Frvpa-) BBY, BES
WTHRELTLA T En@n Y ET,

N¥20I727F (B AIVA ) F DERE

Baculogypsina sphaerulata (called “Star sand”) Calcarina gaudichaudii (Cross section image)

& JAMSTEC



BLBORITBEDEFRIT
5189 %

FEMELROENRIE,. EXGREBHIV VL THERT
WET, Do, RALEBRLBEEINT ITBEDMRE
MOPITREEFEINT T, ELHOERIE. ThDHEET
W& EDBIKDIKE. BD. REDIKEFDELE
HEIRREE SRR L TWLW 518, BEDHRBEMICEETNS
BLROBERDILERRZITO Z EICK Y. BEDBK
DIREPHIKIRIBEDEBREITI A EDTEEY,

Foraminiferal shells: As a recorder
of past climate change of the Earth

Calcareous shells of planktonic and benthic foraminifers
are kept in the deep-sea sediments and provide
important informations about the history of earth
environments. In other words, foraminiferal shells are
good recorder of the climate changes. Scientist takes
deep-sea sediment samples from the deep-sea floor and
analyze the chemistry of their shells to reconstruct the

history of past Earth climate changes since 2 hundred
million years BP.

BKAPICIIERL R, BROIEN TS0 FUHEFEELTVE

ER

Plankton samples recovered from the surface seawater. Huge
number of phytoplankton and zooplankton are living in the
ocean.

BEOHRY, EEAEDT ST bUIdBKPTAITTEHELGST
LEVEITH, BALEOR (BWF) REFEITNTWET, B
FlIERFDHF,

Samples recovered from deep-sea. White particles are well-
preserved planktonic foraminiferal shells. Dark ones are

lithic fragments. Q JAMSTEC



H > 71V DOFKEY Collecting samples from the Ocean

EETCVWBEMEARIE. 75V bRy bR y . .

N - L~ 1o Living planktonic foraminifers are collected from the
AWCBFODHSPZIKEDNSHEIMENET, & seawater by using plankton net. The fossils of foraminiferal
fe. SBEOMBMII<IVFTIVAT7S—», 95 shells are recovered from the deep-sea floor using multiple
_ _ . - i corer and gravity corer.

T4 A7 S—ERAVTEES SERMLET. o

T

A -
. —

— .

Y7V IRE (L—E— 1 #9259)
Sampling of planktonic foraminifers (Movie: 2 min.)
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7T HORLAGEERRCTHESRAEEE LIBENRAZTOTVET,

Field Surveys for Remote Sensing are conducted in various ecosystems in Asia
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P2 ANICETD2HFMAE
Forest Survey in Alaska

'r~.

o 4\

7SRNDRHEBE L, EEROWIEEMIL TS,
BEUBBLIIMOR TS HHORSBIENEC. AT,
BEDF - REHETHRLET.

f
“' / " S Study of ecosystem function' in the forestin Alaska. The spectral
:‘f-*' . reflectance data of forest from the tower top will be coupled with the
B s satellite data |

& JAMSTEC
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Field observation for Measurement of Forest biomass by satellite "DAICHI”

0 10 20 30 4 50 & 70 100 Mg/ha

() BEBRICHNT BREDNAFIRAZT 5 AHD20MI THMDFARZITVE LT,

() RKOEE. ABRREEFEBEDAEDLS. TNTNDZFRADNAFI A ZRALET,

(B) BE TEWE] ITEHINL—F—ICEBBRAUADPSHEINT S AHDFEL SIEFICHIFTD
2007F B ZE|cHT B At EER/ N1 4 R (Mg/ha),
Left) Above ground biomass was measured at 29 plots in forest stands in Alaska.

Middle) Tree height, girth, and tree density are measured in each plot to estimate the biomass.

Right) Forest above-ground biomass (Mg/ha) distribution derived from the radar observation of satellite “DAICHI” (ALOS)

over mid to north region of Alaska in summer of 2007.
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IXEESZILTOHRMEERDRE
Ecosystem Field Survey at Takayama

— == 7 oY
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IRYT & Y 5 y (i =~ ¢ y : v ;
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Nami

N situ LR

== /{f' « Leaf-expanSk;n\;‘heaf-falling

M -
.

‘ «—Snow melt >
L M&i’ ” il
"1 Snew covek " 200 25 k 350

Day of year

2003 2004 - 2005 20006 2007 2008 o 2009 =

IXERZILTORMEERRDAR, RHMOEE(LEOARER)ICKXSHFMOFMEZHE(FR)PIR(TR) TODLERA
T—R2DEMEILEHETHRANE T, ERTIER IS W o RIS R Y T =7 %Y., ARITTEDETNTVET,
Field survey at Takayama site. The spectral reflectance data by satellite remote sensing is anlalyzed accompanied with in

situ visual information (fisheye image).
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Observation of Vegetation and Climate in Mongolia

EVOIVIE EAEICH BEIRETIE. KHOIEEZRHLEELGREER
T, E2dibehZzRs L. BKEDRDICESE > THEEDHMD S
BR, BBRERNERELTWVET, fhlcBld, [k TBEKD, &5

v IEXBICEBERELHDOETHAIL, EENZ2—V LORERERNT
WET,

-

In arid areaylike Mongolia, water is>an important factor to determine the
vegetation. We measure the Meteorological and Hydrological conditions and

also the Grazing pressure by livestock in situ to reveal the relationship between
. - 5 ? -
these and vegetation patterns. ! . )

& JAMSTEC
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Measurement of Meteo-Hydrological conditions

2009F B D LEKNDEDZEIL
Soil Water Content(%) during 2009 Summer

(B) > JILILEBBOHM-EIR
HEEBITHE CIEREA LRI TREE
hAREGICEILLE T,

(Top) In the Forest-Steppe

TR Wind Speed
¢ iVEN) AR/adiation(S-l—

transition zone in northern
Mongolia, vegetation changes
discontinuously with slope

aspect.
1K

Soil Water Content
2

Soil temperature

(F)  2#t=2E200m LOBEN T WL D TREKEICEIZH Y &
BAD. MRATRTEBEKGHREENLT . ATy TTIIEE
LPTUheEbbhVET,

(Bottom) Since the distance between these two points is

Soil depth(cm)

200m, precipitation is the same, but the soil water tends to be

kept much better in forest than in steppe.
HEISRREAANREZHEEREDEG S IUERELTLNET,

We set Automated Weather Systems in 6 different vegetations.

& JAMSTEC



LandsatE{&IcED < IMEDHELE SR

Present Vegetatlon cIaSS|ﬁcat|on by Landsat image

HIIYHK
Larch forest

BIR
steppe

#Rith

Bare ground

FHRTR(A0ER)
tations after 40 yrs

BEETIVICKZ
Model Predicted Ve

[ T K BE30% B 5 25 300
B 7K B 30% ik Bk E30% e B 30%H
-30%Precipitation+30%Livestock

-30% Prec1p1tat10n
. 4 ""

KD EEREZZR LI REEREREEE
ETIVHS. [UEBLARESIOES> T FIC
MO ROEETFADAIGEE GV E LT,
FICPRKEDRD ERBEDRAHGEMIERD
FHEzELMESES5A0ELIHEZ LD
TEENE T,

From the result of a simulation model incorporating the
interactions between plant-soil water contents and
grazing pressure by livestock, it is suggested that Drastic
Vegetation transition might induced by decrease in

precipitation and increase in livestock density.

& JAMSTEC
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Detecting second vegetation after forest logging at small scale

angaForest A EIC K-> T, K404

U BEEORAMCRNERE

| AEIEILTVT. GHoM

L B RIEE (RNSVH) ER
| BITEBRIEASAVELL,

gRoad We found the primary forest

' with big tree crowns exhibit

.| rough canopy texture, than the
| secondary forest.

L0 T O FR AR AR (/R
TAbNACEN S, FEE
BIFEMMNDIZITTIERARSZ
EIXRETT,
In mountainous regions, forest =L
logging is done at small scale, [
which is difficult to detect

* " from satellite data alone.

TBISHEEIC K BHEMDERIGLZTRYT
Red color indicates high photosynthetic activity
(fR{&FE/Resolution=2.5m, ALOS/Avnir2)

ERAVDEEIFRIIZ DM THB I EHTHYE
¥, REMEZRM TR} ZSHIEMZIRIEDKELS
BEHTEDTDO>TVETDOT, REDOEWEEDEE
DT, BAFDOEMZHRMEDOR(LE XY IEFREICH 2 LT
RECRIUIBET,

By this method, we can identify many patch of secondary
macaranga forest along logging road. Since the
biodiversity in primary and secondary forests are largely

different, vegetation classification with higher accuratcy

will contribute to monitor the biodiversity status.
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BEIEVWSICEBEIN V-9 —-CLHBALSHEHEENLE. 7S5AHD
FEHOSIEBMICH T TOD2007FEFCBIIHZ ML ERH/INAFTR
(Mg/ha)  NA AR ARBZDFBPIDENZHREZHET S5 —DDEIRTI .

Forest above-ground biomass (Mg/ha) distribution derived from the radar
observation of satellite “DAICHI” (ALOS) over mid to north region of
Alaska in summer of 2007. Biomass is one of the proxies of biodiversity.
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W] Ik BEEEHAA A TR & JAMSTEC
Forest Above-ground biomass in Alaska by satellite "DAICHI”
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Forest above-ground biomass (Mg/ha) distribution derived
from the radar observation of satellite “DAICHI” (ALOS) over
mid to north region of Alaska in summer of 2007. Biomass is

one of the proxies of biodiversity.
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Vegetation Seasonal Cycle over Asia by Satellite

Daily mean NDVI (PAL data) from 1982 to 2000 Daily mean NDVI (PAL data) from 1982 to 2000

0.144-degree resampled, 15-day smoothed by TWO 0.144-degree resampled, 15-day smoothed by TWO

mmdd = 0511 mmdd = 0817

BEDL SIEASNTAEEDEFEHE(L(1982FH 52000FDF A (5811HAF :8A17H D
E), FBIFEEDZCERLTWVWSBILZRDLTVET, —7A, RBIFEEHNENILEZR
RLTWEYT, TDT—E2HhSERRDFRHICE S FMBXDZITIENTELT,
Seasonal cycle of vegetation condition derived from satellite remote sensing data (mean from 1982 to

2000, left: 11th May, right: 17th August). Based on this information enables us to classify the land cover

type including the ecosystem.
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Deterioration of Boreal Forest near Yakutsk in Eastern Siberia

=BE Terra] Ot >H— TASTERI DOEBAMEL SHEINIAEEIRHOS (L : 2001F8H2H, &
2009F6H3H), 2001w LT2009F XKD EICHERF THEERBHNE < GE>TEY. ThiF20024F(C
R E KRG HRMAKD, 2005FEDOTIEDEREEICK >THEMDABIL LI LZTELTVET,
Recent deterioration of a boreal forest near Yakutsk in Eastern Siberia. These are images of vegetation index
distribution on Aug. 2, 2001 (left) and Jun. 3, 2009 (right), calculated from the measurement of the sensor ASTER on

the satellite Terra. A decline in the index is visible mainly in the western part, indicating forest deterioration due to

large-scale forest fires in 2002 and over-wetting of the soil around 2005.
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Interannual change of vegetation in Mongolia as revealed

by the satellite remote sensing

4

BEHMSIEZSNEY JIVOEEDEFE(L(2001~
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N ey

Interannual variation of vegetation in Mongolia from 2001 to
2007. Orange (blue) color stands for small (large) amount of

vegetation. The interannual relationship between ecosystem and

e

weather is investigated.
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Satellite-derived distribution of chlorophyll concentration (mean of 1997
to 2007) over the North Pacific to investigate phytoplankton variations.



& JAMSTEC

FBEbHLhLIEASNEFEF/7OO07 10 ILDE

Chlorophyll-a concentration over the North Pacific
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B2 SeaWiFS) I HiIRA SNt XFEFICH TS 007 1 IVIREDS3H(1997~2007FDF1E), HE
VE—FEIVIICEKY, BFEOEN TSV 2 ORHREERPLZOESHZAHLTVET,
Satellite-derived distribution of chlorophyll concentration (mean of 1997 to 2007) over the North Pacific to

investigate phytoplankton variations.
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Regional division based on ocean ecosystem

as revealed by satellite remote sensing

Study regions for time-series analysis
1. JS: Japan Sea 8. WSG: Western Subarctic Gyre
2. 051: Okhotsk Sea (Open Sea) 9. Kuro: Kureshio region
3. 082: Okhotsk Sea (Coastal region) 10. ALSK: Alaska coastal region
4. EKC: Eastern Kamchatka Current 11, ALGI: Alaska Gyre
5. BSI: Bering Sea (Deep region) 12. ALG2: Alaska Gyre (Low S.D)

6. BS2: Bering Sea (Shallow region) 13. NPTZ: North Pacific Transition Zone
7. OY: Oyashio region

BE SeaWiFS] I[CK>THRAINIAEMT > 7 b DOFGHELZEEIC LT, IR FEDOBFERRDMI
X53), EEDERREFLKSIC, ATHEDT —2ZE > CBFOEEROLIMEZX DT EHIEHTEET,

Regional division of ocean ecosystem over the North Pacific based on satellite-derived phytoplankton variations.
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