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Off It Goes!
(center) helps deploy the autonomous underwater
vehicle (AUV) SeaBED in the Aegean Sea during
recent archaeological studies. Singh took part in the
Project PHAEDRA 2006 expedition to explore an

WHOI engineer Hanumant Singh

ancient shipwreck. (Photo by Matthew Barton,
Woods Hole Oceanographic Institution)

Staying On Top of His Work. Senior engineering
assistant Jeff Lord of the WHOI Upper Ocean
Processes  Group adjusts and  services the
instruments atop a deep—ocean moored buoy on
October 27, 2007. The research vessel Ronald H.
Brown looms in the distance. Working off the
Pacific coast of Chile, the research team has been
examining the exchange of heat, moisture, and
momentum between the ocean and atmosphere, while
also providing data for tsunami detection. (Photo by
Sean Whelan, Woods Hole Oceanographic
Institution)

Woods Hole Oceanographic Institution
Woods Hole, MA 02543 USA

tel: 1-508-548-1400

fax: 1-508-457-2034

e-mail : information@whoi.edu

homepage:

http:/ /www.whoi.edu
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FAEE 2 AP o= o= #5 2 #F 55 s HHT 717
S A ER(ATA, BAMY, E3F 5 E3hY N - AR XS
ATFZ2H/ES YA BHAZZASANA el fidFs A FA AHEE] 9
3l A7e B AR & Vhed $ES 24T
olgldt FT & AHFHOE & F UEF Fo IS FHEI o3, AAEE
2 A BE Aol yEoE AYFop I
EL S B AT AR BEEA sdY 2A-EA el Ui Ta8e AN
713l Aol lol AA HaY A=At #
FH AFFAE 7159} dF(climate & Oceans), $12F7} 3} (coastal science), A& F X

(geology & geophysics), A1) &l (natural hazards), 3l %A & (ocean life), 3l A}
AT B 71&(ships &

T=
¥ (ocean resources), = A AT (polar research), 2%

technology) #°F <.

(pollution),

5.8 B
7t ol &t s 42} U$169.3M (2,301, 1,200 71<F), oF 10:9H1999, U$89.6)°l 2ul F7t.
B 0E} A3 ulw
S AdE CRER) (e 2re2l)
2005 140.5 ™ 4
2006 150.8 T 103
2007 158.2 1736
2008 169.3 111.06
L. old
2008 =0 E A7 1399, 7147, 220, 3 1529 5 TP F 143470l o
TAY PEe) BEEQ) 148 S A ATFAT}, AR, FEA 52 A
= 4A9Q 2AE o119,
we | 979 | 718 5 Avigd | AR AT 5 TS AL |
T o . 4 . . o= | A
= | (scientific | (technical tudent (marine (science | (postdocs, scholars, Sian (admin. | .
&%) staff) staff) (student) personnel /crew) | support) | fellows, visiting) (emeritus/adjuncts) | support) 9)
ffgig 155 210 145 110 165 138 72 274 | 1312
ffgg; 148 206 152 107 183 251 79 249 | 1375
ff(;g‘; 143 215 140 108 177 271 88 247 | 1,389
ffiif) 139 220 152 112 183 282 93 253 | 1434
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st A TE, AAAIHALE, A L A1T0H SrTALIER A
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WHOI= ZA 678 =HAAZ F&°] =8 @ 67§ 738 (Science Departments)
2 g A=, st 2 Age, =g,

EARS

e g FE # e, AE, A
FAANAE  @47] NFATH(Ocean Institutes) : AFJZZOZ 20000 A, A
w2 WHOI 7[itxz#o s Atdgd, Asisi A+, sid 2 7153} A+
o, A FAEFA AT, @ 27 S5HAIE (Specialized Centers) : 3l 3l A &= AL
Al FAE, Y RAATAY, @ dFedE 0 dTA 43, IHAMAAE, ©
W52 T (academic  programs) : WHOI /MIT(Massachusetts Institute of
Technology) &&us ZEIHS F3F A - WAL ws7|d odF 3, A4 o
st kel 220, AF4dTd T2, JE5EATYE ® I 2 AR
% (administration and operations) : &X 2 gk AFNd, AAFT, i 2
P, =B o= FAH.
a1 A7 IFHEEATLE, WFEFFAH, 2 HNIAWNE 233, FoiMd
¥ = A+ (Cooperative Institute for North Atlantic Region), 27} ™ 3 A3 & A

| FAHSZZ 719 (Ocean Observatories Initiative), AF-§-HoletH|ole] King Abdulla
University of Science and Technology(KAUST)7} A+

7k 5702 o -5 M(Research Department)
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- Applied Ocean Physics and Engineering Department (-8
- Advanced Engineering Laboratory(AEL)(3 t-3 3}
- Coastal and Ocean Fluid Dynamics Laboratory (COFDL)(&1¢F 2 &f -2 < &}
- Deep Submergence Laboratory (DSL)(4!3l5%
- Instrument systems Development Lab(ISDL)(7]7¢H] A| =8l 7]
- Ocean Acoustics Lab(OAL)(3l &5-3F)
- Ocean Systems Laboratory(OSL) (3l Ook/\]_/:%ﬂ)
- Ocean Systems and Moorings Lab(OSML)(3] ¥A1 =8 2 7] 7 71)
- Biology(¥ &%)

- Donald M Anderson’s Lab(& 3/ 32 5)



- Carin Ashjian’s Lab(Zooplankton Ecology)(& =& % 3=)

- Comupterized Scanning and Imaging Facility(CSI)(H A& 924 287 7]4)

- BCO-DMO(Biological and Chemical Oceanography Data Management Office)(*8 =/ 2}8}
sjFstelolg e, sigstet 3 A st} & F)

- Hal Caswell’s Lab(*3 53] A El A])

- John Dacey’s Lab(3l =7}~ €] A

- Sonya Dyhrman’s Lab(2EZ 33 E 2 3| I =33t 23] 4)

- Scott Gallager’s Lab(%32t7 4, FHAE AF= Hw7HUS, HolA&E/olE71%)

- Mark Hahn’s Lab(3| ¥& =< A3tst 9 E4 714 F)

- Laren Mullineaux’s Lab(AAFHF TE9 FATE 2 HFAD)

- Marine Mammal Behavior Laboratory(i2]F<] Al8]4 54 2 S¢dAY)

- Microbial Biogeochemistry Group(V|A& A A|8}8t 15 /A A-AFEHe 3-F)

- Michael Moore’s Lab(S| FEZF/F A& 2 938

- Michael Neubert's Lab(¢]#E, €A =AH 2 32, A9 S4Y )

- Robert Olson’s Lab(Z% =& AJH|, flow cytometric 7|&, PIAAAERHA 54)

- Jesus Pineda Lab(Benthic Ecology Lab)(* 4] €)

- Amelie H. Scheltema’s Lab(Aplacophora)(A A 4 5& Fo457)

- Tim Shank’s Lab(3 A B &= FH8H F=x, 75 2 34 H)

- Sievert’s Microbial Ecology & Physiology Lab(W] =48] 3 Ae])

- Heidi Sosik’s Lab(2 =& 33 E A ©)(Phytoplankton Ecology)

- John Stegeman’s Lab(Q3}3t54d, o<, A&+, 433}

A3 4H39] working group
1. A 2]/ &) 8H(biogeography/ systematics) 5. 3t73 =4 (environmental toxicology) 10. A4 4l (benthic ecology)
2. 2elg) /X A el (modeling/mathematical ecology) | 6. %A+48 & 8H(molecular biology) 1 1' 29Fed P (coastal studies)
3. A2/ B A 8} (physiology /biogeochemistry) | 7. 21 E-Z 23 E A&l (phytoplankton ecology) 12' ;j;] %.%L (biogeochemistry)
4. %1 4F/E1A A4 Bl(microbiology/ |8, S} F(marine mammals) 15. 44 4 ¥ (larval ecology)
microbial ecology) 9. 3 EEF% A EAE(zooplankton ecology) '

- Geology & Geophysics(A& 2 A|FEE]F)
- Coastal Systems Group($1<HAI2=Hl)
- Biogeochemistry Laboratory(*8 A 5}3})
- Ice-Ocean Environmental Buoy Program(¥ -3l 87 Fo] 2= 1)
- Marine Seismology and Geoacoustics Group(3| A% 2 A3 1F)
- Microbial Biogeochemistry Group(B &+ & 1F)

- National Ocean Sciences Accelerator Mass Spectrometer (NOSAMS) Facility(=5 4 3l &}
sprl T a R )
- Northeast National Ion Microprobe Facility(NENIMF, = go]&nlo]a 22 H A]A)



- Ocean Bottom Magnetology Laboratory (3l FA A1 2718 A3 4)
- Ocean Bottom Seismometer Laboratory (3 FAA1 A ZA 413 4)

- Paleo Mass Spectrometer(dA] & #1-334))

- Paleoceanography & Climate(3L3l 3t 2 7]%)
- Seafloor Samples Laboratory (3l A A| 2.4 3] 41)

- WHOI Arctic Group(F-Z2&3FA+4 551F)

Qprol 71etg&-A A

1. Geochemistry & Petrology(#3te} % ¢F4%}) 1. Organic Mass Spectrometry Facility

2. Paleoceanography and Climate (313 2 7]%) (T gE3A A1)

3. Geophysics & Tectonics(A|7+&8 ¥ T2 A%} 2. WHOI Plasma Mass Spectrometry Facility
4. Coastal Processes(19F &7)713) 7)) (=22 ZT=rKA7IA) £3A4 A4)

- Marine Chemistry & Geochemistry (3l &8t 2 2| 35}8+5, MCG)

- Biological and Chemical Oceanography Data Management Office (BCO-DMO)(X & /3}3}
sjFstulolg e, BEF-o 5%F)

- Cafe Thorium (The Buesseler Group)(E& % 78} WA

(o
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- Coastal Groundwater Geochemistry (1%t A|st 23}t

- Computational Biogeochemistry Group (Scott Doney, PI) (53|44t A8 2] &8}
- Marine Microbial Biogeochemistry Lab(3] % VA& A 2|5} A3 4)

- Microbial Biogeochemistry Group(¥ =+, A& % AFEZFS 35 1F)
- Petroleum Organic Geochemical Group (POGG)(A 7= A8+e 1F)

- SEA-AER Group: The Development of Aerosol & Rainwater Samplers and Sensors for
Ocean Buoys(3f| 709 deje& B 5215 gu 9 1HA7] 7/

+ US Joint Ocean Global Flux Study(JGOFS)

MC&G F8 AFA14
1. Fourier-Transform Mass Spectrometry(FT-MS) Facility |4. Organic Mass Spectrometry Facility

. Isotope Geochemistry Facility 5. WHOI Plasma Mass Spectrometry Facility
3. Nutrient Analytical Facility 6. Café Thorium Radioanalytical Facility

N

- Physical Oceanography (& 23l &+)
- Physical Oceanography Observing Laboratory(POOL)(E 2] 3]l #Z4 3 4)
- Autonomous Systems Laboratory(ASL)(Xs Al 2~8 A 3 4)
- Ocean Mixing Group(3l ¥&%1&)

- WOCE Subsurface Float Data Assembly Center(5~ZF 57 Hl o] H = 41 E])

<

- Remote Sensing Analysis Group(¥ A 7A&4 15
- SeaSoar Labs(%#5 7] SeaSoar A3 4)
15

- Upper Ocean Processes Group(’3Z el ¢ ddxy#38 15

o
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shel, 2AA71F0, AAF/LAQT, 50, BAE e, 2075l



- Float Technical Operations Group(E£7] 719 1+)

- WHOI Arctic Group(H= L&/83tst 51 A gtet A5 &

oH

- Mooring Operations, Engineering, and Field Support Group(F#o1%d, &%, 3% 2 3%
A I1F)

- Geophysical Fluid Dynamics Laboratory(X|1-&2 A <38t 4

Lt 47029 S 24 EHOcean Institutes)

4)

o2

At 1998~2003 A7 X HE QZH7|HEF USIOOMS EUZ 20009 1€ 715F
U$247M S T o2 AZA A 47] | FA T (Ocean Institutes) S =43+, 7
sk whAe] HxEE A3 HIEA HAAAE AET

el e AT AFHAS aske AR ATALE A

?_
ATBEL AQFHY AFE
[e) =
= R

87} glem 7 A7HA 2
7t BAe By A7dSe] A7 9oz BEF 2556 i ATAL S
C

limate Change Institute)

M
® identifies the climatic effects of ocean circulation patterns

® develops an ocean-monitoring network to forecast climate changes
® examines past records to expand understanding of ocean behavior
® studies ocean dynamics that may trig%)er large, abrupt climate shifts
° uildup of greenhouse gas

evaluates the ocean’s response to the

Mission

® reveals basic processes underlying the coastal ocean’s fertility

® provides sound science to guide coastal management policies

® examines ways to use coastal resources, from oil to fisheries

® identifies strategies to mitigate coastal hazards and natural disasters
® promotes awareness of the coastal zone’s importance to society

M
® explores biodiversity in the oceans, from microbes to whales

® finds ways to monitor and sustain the health of marine ecosystems
® studies marine life’s physiological and ecological adaptation

® investigates the evolution of life in Earth’s oceans

® develops new techniques and instruments to explore ocean life

o A3 FHAIA T (The Earth-Ocean Exploration Institute)

Mission

examines the basic forces that create earthquakes and volcanoes
unravels how our dynamic planet evolves and changes

develops seafloor observatories and deep-submergence vehicles
explores potential new energy and mineral resources in the oceans
investigates unusual communities of life on and below the seafloor




ok 67 o PAE

- SO Y FHATFA(A Cooperative Institute for the North Atlantic Region,

CINAR)

- 3 A 2 SSFAZA| 28 AlE(Center for Ocean, Seafloor and Marine Observing
Systems(COSMOS))

- 71% - SFRE A4 (Cooperative Institute for Climate & Ocean Research, WHOI-NOAA
CICOR)

- 3 78 A A4l B (Marine Policy Center)

- g - RAAFAE (Woods Hole Center for Oceans & Human Health, WHCOHH)

- WHOI &l %2 7/ A 8] (WHOI Marine Mammal Center)

2 o7 =2 2 Y ==Y

- A
- AF=8 938 Z=Z 33 (Geophysical Fluid Dynamics Program, GFD)
-G EH S 22 I’f.!‘(Ocearuc Flux Program, OFP)

Al

T3 ZZ 13 (Ridge Inter Disciplinary Global Experiment,
Ridge 2000)

-va FE2Y ZA2~Wa T2 33(US GLOBEC Georges Bank Program)

- v FE AGAFTESEE A ZZIH(US Joint Ocean Global Flux Study,
JGOFS)

- F2EIHGEAT S ATHE Z2 TH(WHOI Sea Grant Program)

- FF Y AT (Major Research Collaborations)

- A FBHSZ 2 33 (Ocean Observatories Initiative)
- WHOI Partnership with (AT ©}&tH]o}) King Abdulla University of Science
and Technology(KAUST)

of, AlM 2 MH|A (faciliies & services)

1. Café Thorium Radioanalytical Facility

2. Computerized Scanning and Imaging Facility (CSI)

3. CTD Calibration Laboratory

4. Fourier-Transform Mass Spectrometry (FT-MS) Facility

5. Graphic Services (conceptual illustrations, technical illustrations, graphic design and publications, web
design, animations, still photography, portrait photography, action photography, videography,
videography and DVD productions)

6. Iselin Marine Facility & support service
- shipboard technicians - Mooring & Rigging Services
- diving program(SCUBA) - Pressure test facility - calibration facility
- shared equipment(winch/coring equipment/CTD, navigation)

7. Isotope Geochemistry Facility




8. Martha’s Vineyard Coastal Observatory (MVCO)

9. Micropaleontology Mass Spectrometry Facility

10.

Mooring Operations, Engineering, and Field Support Group

11.

Multidisciplinary Instrumentation in Support of Oceanography (MISO) Facility

12.

National Deep Submergence Facility (NDSF)

13.

National Ocean Sciences Accelerator Mass Spectrometry Facility (NOSAMS)

14.

Northeast National Ion Microprobe Facility (NENIMF)

15.

Nutrient Analytical Facility

16.

Organic Mass Spectrometry Facility

17.

Plasma Mass Spectrometry Facility

18.

WHOI Long Core

HE 7| Ef

- gAg dely #7413 (Digital Data Repositories): WHOIO A R § thekst H] o]
HE dxgstste A3 Algste AnlE&e o3 25
- Alvin Frame-Grabber imaging
- Argo Float
- Biological and Chemical Oceanography Data Management Office(BCO-DMO)

- Data Library & Archives(administrative records, photographs, scientists’ data &apers,

film and video, historical instruments, as well as books, journals and technical reports)
+ Falmouth Monthly Climate Reports
- Jason Virtual Control Van
* Martha’s Vineyard Coastal Observatory
+ Multibeam archive
- Objectively analyzed air-sea Fluxes(OAFlux)

- Seafloor Data and Observation Visualization Environment (SeaDOVE): A Web-served
GIS Database of Multi-scalar Seafloor Data

e .
- Seafloor Sediments Data Collection(WHOI ',[ =
seafloor samples lab)(SEDCORE2000) &g g _
) ) R e

- Upper Ocean Mooring data Archive _ "‘-"‘.::-‘_,_ S

- US GLOBEC data system 4 -4 '

- US JGOFS data system ===

- Weather-ocean observation SEDCORE2000(http:/ / gislserver.whoi.edu/w

ebsite/SC2k/viewer.htm)
- WHOI ship data-gabber system
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HITHE Yol7b=(Blue Water) 172 AFA 24 &5t s Fetolet=
Azzags 2ARY] Bastuz 2AH FodAel GE 2hER A7
re]l FHATE 7] E(standard) .2 F3 g 53] WHOIL A7t g e A
Fdol e A=A= AF7HA] WOCE(World Ocean Circulation Experimenht),
JGOFS(Joint Global Ocean Flux Study), CLIVAR(Cliamte Variability and
Predictability) 12] 31 GLOBEC(Global Ocean Ecosystem Dynamics) 5°] 121,
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o 20081 WHOI= 2709 M=ZF A alF 4 H(deep submergence vehicles)E =5 H 4]
Al A BHERLS. AUV Sentryx 2008d4€0] A&t on 2,300m o] Zo]
oA 8] APLFol AAHNeH AHEE AFEY F HFLY HAY IS
AAF O%F 8gEes 001 z2ado A APAFE FPsA=d 619 T
S T3 17AEt dolr MY HAE AdEE A= s FF 2 dF
oF AFAlefA A ExA AHIAW ABEE xsiA 2 Ao = 7|Hd

o HOV Alving thx@d A FU#Ed Z2AER A& AR ed A2

ALVINo| AZx=H o]xd7 o] 4500m7tA] A&HH o= 9d Aolw A=2¢ 1
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served (4384}

0 2008 47 AT F 864¥S Fgalg AsFUA™TA Alvine 1079 53
] Atlantis/Alvin Knorr Oceanus Tioga
N 2006 | 2007 | 2008 | 2006 | 2007 | 2008 | 2006 | 2007 [ 2008 | 2006 | 2007 | 2008
days at seas
S 264 | 292 | 261 | 269 | 283 | 287 | 169 | 171 | 209 | 110 | 114 | 107
cruises (Fx}) 13 16 13 10 | 16 9 14 | 18 | 13 6 101
investigators 264 | 326 | 284 | 184 | 196 | 212 | 183 | 154 | 186 | 561 | 559 | 477

m(‘gfgﬁ;gges 20,354 | 18,196 | 19,592 | 38637 | 44,133| 40,844 20,642 27,000/ 29,588
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S TRt ASE AR I % 3047y AV Szt eH
< BEUiA e fl= 8ONE Sade® o] et Icealoto]gts ZEZIAHS F
W7IA B E DA, ofo]2RMER o] Fst] AF =0T (autonomous gliders)
BUAdde] deE3aE Wiy @44 54, GEOTRACES =A==

F 9] US GEOTRACES intercalibration 33l& ®HHF ool AA], 1
oA 2709 Foly Al AX], Davis Strait oA thdzl ZzAEQ]
HE &5 AAl, ofo]AWER o]gste] dHAA 3, A A open-house
1A, 11€ ol v=xo2 Folehx st A4, Long-Cores dute] AX|3st
gurtg o]Fste] Pacific ZEIHQ] AiaFT R SEEHA AP EAL
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A FAFge] 2HQ R/V Atlantis= %ﬂﬁé%k el A FLaMF e East
Pacific Rise(EPR)E #3443 ALVINSG 538 x99 vdE 2 x)3}stxA},

% ALVINS 8F&5<H A7]4¢], R/V Atlantist 42l w5 IHIstA
(NSF) =23 ¢] MARGINS 7 Z2I3-8 ROVE AME3dle] tiF583} &) %A
Zy7ke] Wsle] gk A3, ALVINo| thA] &85 o] d4%AS 43, RIDGE 2000
EFAT dFZolH A7) A HEYIE 7= Z2AE 3, UREE ¢ 2 A
ZATE 73

R/V Oceanus= Pl= FH3] JolHH HFO7HA sjlddse EdaE A+ 2
Baedel g AT E Ao 2 48R AFste] AUV Sentrye] 233,
AZEQ AlexandriumE o] A FHAGEAY A 29, AEEFIE ol O
AL BUAYE Al olEXAME BVIEAF AR W FANA S8, A
Aol AX fF3F AL HEF AASSEHY fFFTEY DAAN HF 55
A2 A B HHAF CID XA 38l, Ab¢totetrlotsl FHAAE 915
SolEAL 2/ B HRTelAel dEAdY WuzAl, Z7) #5 Ad 92 FHol
BATS®} Hydrostation Sol|l A9 ZA} 18]al 9=2E& SI2ALE =33

A2¥AFd R/V Tiogax 7] A% #TZ=Ao] Martha's Vineyard Coastal
Obsevatory(MVCO)oll Bo| A}, thg=9] AulE wjxstAY et 2 53,
#H= 713 & ARIAsta FREST #E 3, G Aoz 3l shH A
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UV #HIQ]l Sentry, REMUS600 52 &84 A3 3, b3t AuE
= 3 343k 24 473, Real Time Acoustic Tracking Systems(RATS)E
&3t ngolE A= #FS Fgotste] nYPAF 1Y AFAT 8, At
9] = ¥, Spray Glider +%, A5 44AF 115 2 FREFAE A
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SHE (Applied Ocean Physics & Engineering Department - AOP&E)

(1) 5719} 7]&&oks ATsta glom 7719 A4 (lab)o] U=
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- ot ZF‘XJ/XJH] (submersible vehicles)
287 7] 4l A (observing systems and sensors)
- 383 A H|2(engineering services)

o B2

- Al Ad&5A &9 (Alvin Operations)

- UUV, ABE 59 Aaid4 7Hd28(Deep
Submergence)

- g 2 71dstd  7)Agn) ) g (Advanced
Engineering Laboratory)

- guj#e] 2 A6l (Rigging Shop)

- 15 & st 4 (Advanced Engineering Lab)
AMT A FA 3 AF4(Coastal and Ocean fluid Dynamics Lab)
A

- Al AT 4 (Deep Submergence Lab)



& A4 (Instrument Systems Development Lab)
- ¥ FA T4 (Ocean Acoustics Lab)
A 228 A4 (Ocean Systems Lab)

FA| 228 - Fo] B A4 (Ocean Systems and Moorings Lab)

(2) 20083 &%

o AOPEdA = e AgletiAel 719s FHS F3 A+ = Fdst=d T4
ZtE 318 FAHAE AMEete Adlge] EF WU ES ATstda, AFMS(E
TZANE FAAA AZ TrEden & A3 AUVs 9 gliderdl A= /7%,
o EA, AAHES gEFe 5N 5 uSds ddddes dHFe 54
S SAsH 2. A BATGES 9% SF¥FA, B T 55 A 2ET
%, £% 25 REMUS AUV, SENTRY AUV, NEREUS ROV/AUV hybrid, 2 th3h
FZF 2EI/NY E3] 20085 0)E NEREUS 7jto] dAtwo] g2 z1e Mz =
F7t 7hs A H A en, REMUS7E &A1 F&o we} F& A 2tE o] dvg

° AOPEE: AF7HA E7] ol v 4 ZAY #ASE
Fu 2 A AT BARRE dstE Zlo] WAES deta gon AR Eoy
714 Seo] ALHEcid WHOI AOPESIA 12712 7|tdh. AOPEE 3 Qkej A 3g
Ao o2 7A e ke My HHL ALE _

d 2
P, = o, st H A FEQY, AFEE FITEA, W, AEA
g, Folg 4%, =2/AE0Y AP AY 55 A7 OGS 71EHE ARt
i, v 2 ASAIAR R Este] sjokel ARl Zostal glow #lFtrA
ALVIN® 17421 JASON# ABeo| RA|o]7|%= . vFgh #FAIAHE 7
3lal Martha’s Vineyard Coastal Observatory(MVCO)S] 5§32 tf7] 4354 2 =

dHlolH o FAE s

5™ Mooring &
Rigging 182 AMEL AHEZ 0]53l9aL Digital Buoy A28 2% A2 AlFEZ
o]%53lAA REMUS 183 E¢= o] AUV /Mest &8 w2 718 Aoz 73,



Ocean Acoustics Laboratory(OAL)2 +

TE St Aoz A¥e UATL Avol
olHES FHIAE 53 siTol A e
PLUSNet Acoustic Network 183 5 AAv|71Y F

AUV modem driver 52| A|2~Hlo]] S}

Coastal and Ocean fluid Dynamics Lab2 3]Gt ALE 98] OS5 Zo| 4
ittt oo nd-Holy A4S A7 )

AFAE AT A7lds AFEFY A7HUESS Fotstr] 9 533 £
A=std SAHRSH] 3.

=

HGAL7] N 9 e S GA] ' A4 (Ocean Systems Lab)oll A & sb= a1 2

slal A=Hl Seafloor docking, MPA 78-S I3 Belizedl A9 540 w¢ 93,
Spatial surveys of Ripple Geometry, Hydrodynamics of Tidal Flow Across A
Submarine Sand Ridge, %l 2] A& 98 Hull & Harbor Surveys, REMUS 6000
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HROV, Jaguar, Puma, Sentry 5% +3&8% F7l=o] 11 o= ujro} &t &

5 59

JAGUAR hybrid remotely operated

AUV PUMA uses sonar, vehicle (HROV) Nereus
lasers, and chemical sensors

to search wide areas of the

ocean floor to detect the

telltale signals from

hydrothermal vent plumes.
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o tf7]3l ¥ =28 (air-sea interaction)
o &3, 47 ¥ F=93H(mixing, turbulence and wave dynamics)
o E|ZE o] (sediment transport)

A g}8t A 9 8h(biological and beiogeochemical fluid mechanics)
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. Access to the Sea
" [Thes Fladbarm Zia)

ADVANCED POPULATION COASTAL
GEONOMICS BIOLOGY HYDRODYMAMICS
1. Anderzon: HAB: 2. MeGillicuddy: HABs
C‘”E Facility 2, Gast & Amaral-Zettler: Infe ctiouz Diseazes
egin 4. Polz & Lerozak: Infectious Diseasas

Administrative Core
Director: Stege man D eputy Director: Modillicuddy

Pilot Projects
Director:Hajduk Deputy Director: Hahn

&l ¥ F(Ocean Acoustics) : w32 3| A A =3 (mapping) v A FHEY A I}

of T2 S8l FS TAEAY A GETS Y FaAld SHES HFFh
3839} 2k (propagation and scattering)

AT TAt XA &5 #FY X (inverse problems and tomography)
=3 F A7 A5 A 2 (acoustic communication and signal processing)

47 (Vehicles and Submarines) : FF&57]19F 542 gy da H2
< AL e 93, AdEE, siTE 2AREAA =T o] E9
2ALE 24 BEE

— =

245 - 94 9 “Hl(autonomous and remotely operated vehicles) : Autonomous
Benthic Explorer(ABE), REMUS, Jason II
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ALVIN Specifications \

Height: 3.7 m (12.0 ft.)
Draft: 2.3 m (7.5 ft.) surfaced
Gross Weight: 17 metric tons (35,200 Ibs.)
Payload: 680 kg (1,500 Ibs.)
Pilot - 1
Scientific Observers - 2

Length: 7.1 m (23.3 ft.)
Beam: 2.6 m (8.5 ft.)
Operating Depth: 4,500 m (14,764 ft.)
Normal Dive Duration: 6-10 hours
Speeds: Cruising - 0.8 km/hr (0.5 knot) Complement:
Full - 34 km/hr (2 knots)

Pressure Hull: 208 cm (82 in.) OD, 4.9 cm (1.9 in.) thick titanium

Hatch Opening: 48.2 cm (19 in.) max. diameter for science equipment

Total Power: 46.8 KWH maximum (120V x 390 AH), 35 KWH usable (120V x 292 AH)
Max. Cruising Range: 5 km (3 miles) submerged @ 14 meters/minute

Life Support Duration: 216 man-hours (72 hrs. x 3 persons)

Alvin was constructed in 1964 by the Applied Sciences Division of Litton Industries with
funds provided by the Office of Naval Research. The submersible remains state-of-the-art due
to numerous reconstructions and improvements made over the years. These improvements

ake possible the complex operations which Alvin is capable of performing today. /

ALVINS| &3)]=

o &9} ZA (navigation and control)

o 7|e} AJNFE7](towed vehicles) :
DSL-120 Sonar

CAMPER, Seasoar, Towed camera system, VPR,

o 3t thshA A (Multidisciplinary Instrumentation in Support of
Oceanography, MISO) S 2A AYAHEF GRS 7]AH A LA o]
SHAGA G fFHGFNERE A LdTE(TowCam,
transponders, A aBtdg] 2 29X F)

7178 =

ARSERE

HiTemp Logger, acoustic
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o0 Martha’s Vineyard ¥324x(Martha’s Vineyard Observatory, MVCO)

MVCO<| 7|t &S

e Provide a local climatology for intensive, short duration field campaigns.

e Further facilitate regional studies of coastal processes by providing infrastructure that supports
easy access to electrical power and data.

e Provide a reliable system of rugged sensors that allow opportunistic sampling of extreme events.

e Provide continuous long term (25-30 years) observations for climate studies.

e Provide a flexible system capable of supporting a wide range of instrumentation and platforms,
such as AUV docking stations.

e Provide a means for public outreach and educational programs.

e Contribute to a larger network of observatories and platforms for real-time observations that can
help verify and improve ocean and atmospheric models.

Egalmrn Camperiiem of Cwanta! Deaan Ohusrsslaries To improve our understanding of

I = | complex coastal ocean processes,
] long-term, region-scale measurements
are required. Several oceanographic
research institutions located on the
- US. East Coast have recently created

L

coastal ocean observing systems to
acquire such measurements. In order
to facilitate good communication,
WHOI CICOR and WHOI COI have

begun to develop a central web
entry point for participating coastal
observatory websites

o 3} A #S A 2=¥l (Seafloor observatories)
- LEO-15 : wAXFHU e LEO-15 A¢tAZHES o) ot

R A backbone
t of

Marine geld i%rgpggnin ¢
Station in subseafloor
Tuckerton, NJ, cable supplying
the power and

| headquarters two-way
of the communication
Long-term s from the

| Ecosystem field station to
Observatory permanent
(LEO) seafloor nodes

- Ocean Observatory Initiative : A2 3| FBZFA|2EZ Ao F $309M7F F
He g Z2EALE ZYHSHE Aol e

Ocean observatories 3JtXl EF
Regional, Cabled Observatories — Using permanent electro—optical cables, researchers will connect
multiple instruments in a seafloor power and telecommunications grid. High—energy, high-resolution
sensors will observe earth and deep—ocean processes across an entire tectonic plate.
Coastal Observatories and Observing Systems — Through combinations of cabled instruments,
autonomous underwater vehicles, moorings, buoys, and floating platforms, scientists are monitoring the
health and safety of the coastal environment while exploring fundamental processes from estuaries and
beaches to the edge of the continental shelf.
Global Observatories — With drifters, floats, arrays of buoys and moorings, and novel communications
systems (such as acoustic modems and satellite relays), researchers are examining planet-wide
processes such as nutrient cycling (including carbon), air-sea interactions, and ocean circulation.




How much will it cost and how much will be spent?

Budget projections for the OOl and ORION
Fiscal year 1997 (FY 1997) to FY 2006 — $44 million
2007 — $21.8 million

FY 2008 — $51 million
FY 2009 — $84 million
FY 2010 — $90 million
FY 2011 — $78 million

2012 — $80 million
2013 — $50 million
2014 — $50 million

How will Ocean Observatories Initiative money be spent?
$139 million for regional, cabled observatories

$57.5 million for coastal observatories

$40 million for global observing systems

$30 million for cyberinfrastructure

The Ocean Observatory Initiative would
provide $309 million for new ocean

(communications/computing/data handling systems) observing sgstems and infrastructure.
$38 million for management and operations (Hlustratlonh,y Jack Cook, Woods Hole
$5 million for education and public outreach Oceanographic ~_Institution. ~  Image

courtesy of the OceanSITES program.)

- PLUTO : Panama Liquid Jungle Labo(LJL) Underwater Tropical Observatory-WHOI®| Z}1}
opoll A7 AT Al AAF FFASFA|IH .

" Lab

The Panama Liquid Jungle

The underwater observatory gives scientists the ability
to observe and begin to unravel all the factors that
combine to sustain the oceanic ecosystem —how fresh
water, lplant detritus, sediments, chemical, and other
materials run off the coasts; how they mix into the
sea, increase turbidity, change the penetration of light,
and add nutrients; how all these influence marine life,
from microscoic plants to corals and fish; and how
these change after storms and over seasons. (Courtesy

PLUTO) is located on the seafloor 60
eet (18 meters) deep off Pacora Island
ged dot). An electro-optical

gL]L)Underwater Tropical Observatory

in Panama
cable (black line) —0.68-inches thick
and 0.8 miles (1.3 kilomers) long—
links the observatory to LJL (green
dot), where data from under the sea is
relayed via the Internet. (Courtesy of

of Scott Gallager, Woods Hole Oceanographic

Scott Gallager, Woods Hole
Institution)

Oceanographic Institution)
Al 7 #S5 A 25l (moored observation systems)

o8 s #H3AEd duilE
o Al A¥3. US GLOBEC Long-Term Moored Program, GoMOOS, Open Ocean
Aquaculture Program, National Data Buoy Center 5ol #rof&}

Time series monitoring
and in-situ study sites
in the north pacific
(BEE g A7as
AHA9E)




o AlA e} 7]7](sensors and instruments)
AR 719k N1ZHES A Y- A 23 Drifting Deep Ocean Shearmeter, Modular
Acoustic Velocity Sensor(MAVS), Benthic Acoustic Stress Sensors(BASS) &< 7l

Z2AER +93

o F38t7} 53 9§ FA1 2l (optical and acoustic imaging systems)
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o Asjz4nl(deep submergence) : €A /FA/FA BAE T’ Al LE AR
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- Deep Submergence Laboratory(DSL) : % 73| .

o H21¥sHdEd(advanced engineering laboratory) : 3%/ 7]$ Xyg BUE, |
R 71 T AN

- Advanced Engineering Laboratory : Prototype Implementation group ¥} Acoustic
communication labo] A& =o] glow F=2 FHES H4FLo=E e SIS T3 F
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Engineering and Field Support Group< &4 &g d5& 543

ANd &5 4 £ FH|
- mooring components.
+ Complete swaging services for all 3x19 wire ropes
+ Splicing of all types of synthetic ropes
» Design and construction of both subsurface and surface moorings
» Personnel to deploy and recover these moorings
* A complete shipboard staging service.
— fabricating moorings, other oceanographic applications

« Jacketed Nilspin and torque—balanced wire rope in diameters of: 3/16", 1/4", 5/16" 3/8", 7/16" and
1/2". / « Wire rope termination swages and boots

+ Plaited nylon and polypropylene line, in diameters of: 3/4", 7/8" 1", and 1 1/8"

+ Double- and single-braid synthetic lines, in diameters of: 3/8", 3/4", 7/8" and 1".

* Proof coil, trawler and mooring chain, in diameters of: 3/8" 1/2" 5/8" and 3/4".

- Hardhats for glass balls / ¢ Wooden reels

» Cast-iron anchors, 233 pounds to 9300 pounds.

« Shackles: 1/2", 5/8", 3/4", 7/8" and 1"

- Links: sling links, master links, and weldless end links, in sizes 5/8", 3/4", 7/8" 1" and 1 1/4".
— equipment for use in specific experiments.




Mooring Winches
Diesel-powered Pengo winch (1) / « Electric hydraulic TSE winches (4)
+ Double—barrel Capstan Lebus winch (1)
Reel handling equipment
Tensioning cart / ¢ Winding carts
Air tuggers on pedestals
Ingersol Rand Air Winch, model BU7A
Launch and recovery deck gear, such as:
» pickup poles / ¢ deck line / * hooks / ¢ throwing grapnels / ¢ cleats
chain and wire cutters / ¢ slings
Deck lashing supplies, such as:
» chain binders /¢ lashing chain/e eyebolts/e turnbuckles/s assorted hardware
Lab boxes with miscellaneous general laboratory supplies
Dragging equipment, such as grapnels, depressor weights, and sacrificial wire shots.
17" diameter glass spheres in hardhats, (nominal 50 Ib. buoyancy per sphere).
Steel spheres (28", 30", 41" and 48" in diameter)
60-64" diameter syntactic foam spheres with 2000-3000 Ibs. buoyancy
Surlyn—-foam buoys / -Wire baskets / —etc.

(3)

=5 (Biology Department)
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A8 A71o| working group
. MM MEl (benthic ecology)
. MEX|2|/22|8Hbiogeography&systematics)
SFA= M (environmental toxicology)
5| 22 F-F(marine mammals)
. 2ER/2=X|MEl (modeling & mathematical ecology)
. M2|/x|&FsHphysiology & biogeochemistry)

oum_p_wr\)—x

7. ==2El(zooplankton ecology)
8. MX|zleHbiogeochemistry)
9. odotd{(coastal studies)
10. FA444El(larval ecology)

11. o|MZ3l/o|SAEl (microbiology & microbial ecology)
12. EXME35Kmolecular biology)
13. AlEEZ3E MEl(phytoplankton ecology)
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A XA A5 1F (Benthic Ecology) : 4™
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9, ANPET Gt Yo
99 2 fA GRATE 5
A7,

H e,
— Hydrothermal Vent Community
— Dispersal of coastal bivalves
— Seamount Coral Populations
— Symbionts in the Marsh Fiddler Crab
— Population Genetics of the Bamboo worm
— Gastropod larvae in turbulence
— Dispersal and recruitment of Mussels
— Connectivity of soft—shell clam populations
— Population and community ecology
— Transport by internal bores and waves
— Settlement and recruitment
— Behavior and distribution(barnacles, etc)

Bathymetric ranges & depth patterns in species diversity
Regional patterns in reproduction and settlement
Biogeography of near—shore species

Large—scale environmental perturbations

Plankton distribution in internal waves and bores
Dispersal of deep—sea hydrotheraml vent species

— Colonization of deep—sea hydrothermal vents
— Developing trace elements as dispersal tags for bivalve larvae

Modeling dynamics of hydrothermal vent ecosystem
Population genetics and phylogeography
Nearshore/Offshore hydrohynamics and population ecology

The old lab in Redfield buidiing for benthic ecolog lab

@ A A 3}8AF 15 (Biogeochemistry) :
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=Y FFIEY AH AT 1F (Zookplankton Ecology) : 782 8 A+
HAG HiY AR e} S FAHIALY aga a8, EE, &2FH T dFH<
ATZHE o] &3l A8 AFH H FEEFLIAEAAN 259 SAH EXE A
A FEEYEE 27X 54, AETH aa9 359 E94 4%
d5Ago] FEZSTAETY EX5 ZASH Hedlol td ggFd AES A,
SETTAEAHUTH A7E 294 R A= Z2ALE T sEZIZTAEY
AR A £, FEEZIAE THTE, TR HVEAL oF 59 d7E FIF
A2te d(gelatinous) FEEFTIEY VX, Ad H oUA, Ajdd 455 &%
e dgH o], oA B A, A& Adetdd FEao] Ad EEAL BAddE
st Holsd T4 59 ATE T UE

s From left, Ellen Roosen, Susan
r,' 19 Humphris, and Jim Broda work
Y in the rock and core storage area
l'u' of the Seafloor Samples
L\ Laboratory. This collection holds
|| more than 14,000  marine
@ geological samples recovered from
the seafloor. Construction will
begin in 2005 to add 10,000
square feet to the facility by 2006.
(Photo by Tom Kleindinst, WHOI

Graphic Services)
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Spectrometer] ¥4 o] o] A]2=El2 WHOIY| A %] ¥ National
Ocean Science Accelerator Mass Spectrometry Facility(NOSAMS) A4S 73}3h 1
Qo= I Y HHETFFF A4 A d 24 Northeast National lon Microprobe
Facility (NENIMF), Ice-Ocean Environmental Buoy Program(IOEB), 7123l Ocean
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(3) Hol= WHOI®| Seafloor Sampling Laboratory7]— 3o A3 Y ALFEHI u}
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Seafloor Samples Laboratory

The Seafloor Samples Laboratory collection contains more than 14,000 archived marine geological samples that
have been carefully recovered from the seabed. The inventory includes long, stratified sediment cores, rock
dredges, surface grabs and samples collected by DSRV Alvin.

National Ocean Sciences Accelerator Mass Spectrometer Facility (NOSAMS)

NOSAMS supports research not just for the ocean sciences, but for all studies of global change. Any
carbon—bearing material has the potential to be AMS analyzed and our facility has an on site Sample
Preparatory Laboratory (SPL) capable of treating a large variety of materials containing carbon.

Paleo Mass Spectrometer

The Finnigan mass spectrometer system is utilized for the analysis of calcium carbonate samples. Samples are
run for paleoceanographic and environmental research carried out by members of Geology and Geophysics,
Marine Chemistry and Geochemistry, and the Biology Departments, as well as the broader paleoceanographic
community.

WHOI Plasma Mass Spectrometry Facility

The WHOI Plasma Mass Spectrometry (or ICP) Facility is a laboratory for trace metal and isotope ratio
measurements operated under the auspices of WHOI's Marine Chemistry and Geochemistry Department.
However, many members of the G&G Paleoceanography group utilize these instruments for their research.
Organic Mass Spectrometry Facility

The Organic Mass Spectrometry Facility provides specialized, state—of-the—art analytical services using
instruments which would be prohibitively expensive for any single investigator to develop, operate and maintain.
This facility primarily serves members of the WHOI Department of Marine Chemistry and Geochemistry, but is
available to all investigators at the Institution and, as time and resources permit, to other researchers outside
of the Woods Hole community.

Northeast National lon Microprobe Facility (NENIMF)

The NENIMF members themselves cover a broad range of geochemical research — from solar/presolar materials
and processes, early Earth evolution, mantle dynamics, and crustal processes and evolution to environmental
monitoring and experimental geochemistry

O A 3}8}/ A gHGeochemistry /Petrology)
A5kst Bl AT aAFANME dHFAMA AFA LS AFst=t obF
T2 HAHE YAE, FFAFREA L, ﬁﬁxi% EAES AHd, ATFHE
s A, AAATIA2H], A SAFZ Z A A AT
cHEAFEE 2 AR pYst AH 0 =y M 7]7]4 (Northeast National Ion
Microprobe Facility, NENIMF), &% A5 <d74 (Seafloor Samples Laboratory),
Multicollector Inductively Coupled Plasma Mass Spectrometer
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(Paleo Mass Spectrometer), AMS”|7]4](National Ocean Sciences Accelerator Mass
Spectrometer Facility, NOSAMS), EH=1&F, Ze2vtdFEAA(Plasma  Mass
Spectrometry Facility), fr7]& & @& 4] 4 (Organic Mass Spectrometry Facility), ©]<
nlo] A 2 3 2 H (Northeast National Ion Microprobe Facility (NENIMF))

* Organic Mass Spectrometry Facility| A= DeltaPlus Isotope Ratio Monitoring
Mass Spectrometer (Finnigan-MAT), Elemental Analyzer Model 1108 (Carlo
Erba), Gone but not forgotten! Autospec-Q High Resolution Mass Spectrometer
(VG), Nuclear Magnetic Resonanace Spectrometer (Bruker) &< A& Q1=

@ A=/ 7% A & 8HGeophysics/ Tectonics)

- G&GHAM oAM= 7R & AFo2M ATFEdd B F2AZ24 ZAd g e
s FuA AFE FIPsta et AEAATE, TYHE Z2AZAT, dEFS
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B3, AFEY L AATE olF, WEFFIN 52 TP A

cHEAPA ¢ FREHFATAE BF IF(WHOI Arctic Group), 31 X8t}
75 %4 (Marine Seismology and Geoacoustics), 3l A2 %17]17] A ¥4 (Ocean Bottom

Seismic Instrumentation Pool, OBSIP), 3 A X]Z‘lﬁ]/‘a]@"e‘(Ocean Bottom Seismometer
Laboratory), 3l %2} 712 4% 4 (Ocean Bottom Magnetology Laboratory)

S| A A7 717] A 44 (Ocean Bottom Seismic Instrumentation Pool, OBSIP)

a. FAE, AR, Agst Fo ATl o3 J|AHE AL FEY AdE
THAGAGFINSF) A 23 Q5. ©] AFAEFS 2P AFATFA9 Institute
of Geophysics and Planetary Physics, &M 282 Lamont- Doherty A|7-#3
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as i The map shows a
— i g selection of past
e — e yellow), current
= = een) and planned
S lue) OBSIP
, — . deployments. Clicking
o s on an area will link to
—— e additional information.
OBSIP =4 =

b. OBSIPS] HHI &5 &8t b NSFO] Izl AFGAI A AEA] e A
S B3 AFE AFGvlel o5 &8 715 % Passive Source (Long-Deployment)
ZAFE 9% 18 long period OBS; one 1-year deploymentE 21HE A9 o=
e 25

UHES Itramsen devp charge

59

$488,018

71E AL
3 1l-year deployments of
short-period 4 component OBSs

one 20 day deployment of 25
OBS
one 40 day leg of 50 OBH/S

10

CHES engincening and techinical =

A

$175,205
$280,110
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Instrumentation located just south of the Air-Sea Interaction Tower (ASIT) in 15 meters of water includes:
1. AC9 spectrophotometer (WETLabs)

2. AQUAscat multi-frequency acoustic backscattering sensor (AQUATEC)

3. TAPS multi-frequency acoustic backscattering sensor (BAE)

4. LISST-floc, near-forward scattering sensor (Sequoia, Sci.)

5. (2) EcoVSF, 3-angle, single wavelength optical backscattering sensor (WETLabs)

6. (2) LSS, broad-angle, single wavelength optical backscattering sensor (WETLabs)

7. WETStar, CDOM fluorometer (WETLabs)

8. Autonomous camera

A second platform will be deployed to measure bottom turbulence & currents(2 5-MHz ADVs and one 16-MHz ADV)

o HAE Hd¥d : ALdaFAAN st e HAE A4S FZolE AN A=

=
Aoz FysE Y

flo

Loss-On-Ignition, #|©o]#7]5¥ke] A= 7]

o
=]
of, aglal @] YA 5 5. olE 938l Laser Particle seize analyser

A B Jor e 54 B4L 4NT 4 dE 5 2Fn

I=Ehy A
X

(Beckman Coulter LS13320 particle size analyzer), Pb-2100]4} Cs-1375 AT

o]‘—

detectors) &°] U3 T3 Fo] HAAE Js3 A

“u Canberra Hl%\}; Purlty
The LS13320 laser diffraction Germanium Well
particle size analyzer Detector

Gamma counters(2th®] Canberra GLS2020RS high purity germanium gamma

o A3t HAHL-F7E AFEFSEMAE (Biogeochemistry Laboratory- Organic

Mass Spectrometry Facility)

ko O
% 4
o,

off
o

o R b

47%e A 7712 A7
AL o= F AT A
211%6}1 F9T F2TAGATL STUES

L:

e
g |

e Finnigan-MAT DeltaPlus stable light isotope monitoring mass spectrometer;
¢ VG Autospec-Q hybrid high resolution-quadropole mass spectrometer;
® (Bruker Avance 400 MHz nuclear magnetic resonance spectrometer).

jf_l,
12
Ol
o
H

Instrument Mode Example A2 2 (Cost)

Finnigan—MAT DeltaPlus|d13C Compound Fatty Acid Methyl Ester e .
& Agilent 6890 GC Specific GCIrmMS | (FAME) Mixture $75/Injection of well purified sample

Finnigan—MAT DeltaPlus|Bulk Analysis—%C

$10/Analysis, preweighed &acidified sample,

& Fisons EA 1108 8%N & d13Cad15N. | Sediments $13/Analysis, Facility weighed & acidified

VG Autospec-Q & GC-high resolution |Biomarker (hopane) N
HP 5890-1IA GC MS analysis from Whole Oils | $80/Injection

o I P3N YF3t Accelerator Mass Spec A]4(National Ocean Sciences Accelerator

Mass Spectrometer Facility, NOSAMS)

- AT G (World Ocean Circulation Experiment: WOCE)o|l A - E o=




o &% AFAEE BHS/ 93 4NN Hel 13700 oFe] MRS #
48 5 A

Both 13C and 14C are present in nature.
The former accounts for about 1% of all
carbon. The abundance of 14C varies from
0.0000000001% (one part per trillion, a
small, but measurable, level) down to
zero. The highest abundances of 14C are
found in atmospheric carbon dioxide and
in products made from atmospheric
carbon dioxide (for example, ants).
Unlike 12C and 13C, 14C is not stable. As
a result it is always undergoing natural
radioactive decay while the abundances of
the other isotopes are unchanged.
Carbon-14  is  most  abundant — in
atmospheric carbon dioxide because it is
constantly being produced by collisions
between nitrogen atoms and cosmic rays
at the upper limits of the atmosphere.
Illustration by Jayne Doucette, WHOI

2L =)
Laboratory, SPL)S 233 A2 A4 <] Continuous Flow AMS(Accelerator Mass
Spectrometer) SystemS F7}8te] 14C #41S A AstA H. Gas-lon Source 70,
NEC Ion Source %%}, Nano-Tube Stripper Foils 70 & F33%. WOCE,
CLIVAR, Molecular-Isotopic Tools for Environmental Researchs 3Z&3F 373 A+,
g DA A, AFHS AF Foll FAF o] A HH AP
2E #H 98 Adsi= A9



- o] AT #EE FEAPLe ARFHIAEA fdx WHOI d e 7
compound-specific radiocarbon analysis (CSRA)= 9§+  Preparative capillary
gas-liquid chromatography(PCGC), 222 PCGC, HPLC, Carlo Erba NA1500 &
Mz YAFA7], Optima Stable Mass Spectrometer, VG Prism Stable Mass
Spectrometer 5o F7I#™E FHlE0] UF.

o Iy IM 7]7]4(Northeast National Ion Microprobe Facility, NENIMF)

- A7, AxY AFIs, AAqHEHR AU, SPERYEY, Asstd 49 5 oo
3t Ags AFE st =2EIEATLE, MIT, Brownd]Ee] Rensselaer
Polytechnic Institute, Lamont-Doherty Earth Observatory 2 American Museum
of Natural History 59 d7@3|olA 7715 35 FYUste] LA, 1978\
TRE AEE Cameca IMS 39} 2(2005) T4 E XA IMS 1280 ©]-& v]A|
HX71e #-d A FEH 7171E0] o] mFdLet WAbe FHALY G EX
24 9ve Fa%

g 65 e, 1280°HIE 1202219 FF AMERE

0.85hours QHE}YHI7} F71E. HIAZRAYL AFAHY gso=

A5 15% F7tAH&o] Fag. o] 77|EHES =2EFAYA

T4 A ¥(regional) ion microprobe A|Ao] FFEHA TEojX A,

o 113 Mass Spect A4 (Paleo Mass Spectrometer)

- Finnigan Mass SpectrometerA] 22818 o] 83} ZFeity d
ATE T3 BHARFT 70%7F o FARIH A8Y F USle + 5-15% A
QUG 5 B oF US 2SR JRAR BAE Asdu AR U 25 84
Hy HA BEAFHL $5000 LR 3 o] A]AES 19924 TPHPoH
1993\ 39ol]l A *JEHUS. TS A|Z2 Finnigan MAT 258 Mass Spectrometer
Alzgo] o] usfFst At Eol o) 2003 ¥ 2004 A= 2004 3

o] AR = Rom 2004 7EHEH SFHIL Ao

Machine 1D Serial # Machine Description

252 8453 Finnigan MAT 252 with Kiel II Carbonate device
253 8614 Finnigan MAT 253 with Kiel III Carbonate device
353 8634 Finnigan MAT 253 with Kiel III Carbonate

o 3| A A543 4 (Seafloor Samples Laboratory)

- Mclean Laboratory2}al= 3}m 30\ o] MAXH. &A) 4700ft2 (436.64m")ol A &
AT AAEG O 650(2(60.39m) ] WS SRt @A 3800 3
24000517 SAAE AE FolSo] HF B H
dredges, surface grabs, DSRV Alvin A8 o] BE¥H. 4ToA HHFojol 3=

SolEe B4 YR Bay.

. long stratified °}, rock



A new addition to McLean Laboratory
expands the sample preparation lab for
radiocarbon-dating at the National Ocean
Sciences Accelerator Mass Spectrometry
Facility. The addition also houses a newly
designed  gas-accepting accelerator, the
first of 1its kind. (Photo by Tom
Kleindinst, WHOI Graphic Services)

- AAANEATFAY B Al ¢ core splitting systems, Microscopes, Subsampling
accessories, Rock preparation equipment, GEOTEK Core Logger

WHOI Seafloor Samples Collection Summary
Total Holdings as of 9/2000 - 14,023 Archived Samples
Number of cores 3,858
Total length of cores in storage 14,150 m
Number of dredges 1,435
Number of ALVIN dives with samples 387
Number of ALVIN stations (discrete samples) 1,760
Number of continental margin grab samples 5,550
Number of samples from ROVs and misc. devices 1,420

& ol 2dzte] A B E4o] ggd F d7e] 7

= E|ZFE ANFHAI2=" : OL Mark 1T Box core/O.l. Multicore(<1m)

- =

i

kl

- A FEANF A2H : Giant Gravity core/Standard Piston core(3~15m)
- Long core A|2=®l: Jumbo Piston Core (& A7 [45"]9] FZoi/FH7 100 ft [>30 m)])

© ¥4 rock AIEAFH A2E  EHA S (THERE A7)0k Y chain bag =4, ¢
HlE weak link A9, | FEEZ 0] 12 Khz bottom finding pingers rated)

WHOI Sample Locations in the Index as of WHOI7} 71443}3L 1= National Geophzsical data
December 2, 2004 center(NGDC)9] F A8 F 2

- YDA R(NSE), SEATAONR) L8 T 0] 52| A 2AR2USGS) A A
o WHOI &= Z1&(WHOI Arctic Group)

- BFAE ATAFALDY o} F 2o FRoA BIdolN doht @S]
AT B = 9T AT BT A7H AFeBNE 92 VY] 0
o $EENFATLE GAAH ATPHL Tl BT A7o] FIse] Mz B
Uy, AZS o, AR £X 2 BAYY 52 Awstel Agstnd s gl
2. = o Ao AF AYAY, ARAL 2 0% 5o FA AFAL ATY
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. monitoring the flow of fresh water into Atlantic
through Hudson Strait
. investigating the inflow of Pacific Ocean water to
the Arctic
. studying the impacts of climate change on the
Arctic marine ecosystem and food web
. explorm% thedynamics of the Beaufort Gyre, a
"flywheel"of Arctic Oean circulation
PR . investigating the transformation and transfer of
o e Pacific Ocean water across the Chukchi Sea
Tt it i (el continental shelf and into the Arctic Ocean
H(P bk T g examining the impact of climate change on glacier
ynamics and the Greenland ice cap
7. developing and deploying an array of ice-tethered
profilers to measure Arctic Ocean circulation
o 8. expoloring the origins of Arctic Ocean basin and

searching for hydrothermal vent and vent life on the
:Ilr Jrjlc‘{‘:ql: Gakkel Ridge
0o 9. developing and deploying under-ice polar-profiling
=Ly = - floats and to measure Arctic Ocean circulation
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7HA o) oAE FEE HESAGAA gFd =AE AAE.

(2)

= ZEALS} FHEHR AT 7S owd ek

of g olsis Asta dA, HA Y viHe] BEE deH
nAe dF Ee olgd &Fd et tisol i olsE ®olaAt
E 1A F8=, A, 71599 BAE dotstaxt

e AdFUA g SAAE A= BAFS A APYHAGA M

% dgAFd i A2 =7 JIE, C-MORE(Center for Microbial

Oceanography, Reserach and Education) #HE T3 v d=9 AHESHH 2
AEstd gFYd a8 A4 Z2A| oM AT FAF E HE Z=2
9] VERTIGOS Fd3ste] siFFSol et #5/54 A5 3, d52AL =
=

Az}, HEx 2L, A94 BF 2 A8H AABEE S

filo
ot
>
2
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MC&GE] T8 A7 woks Badt 2o

. EH7] 3 H o] 45 2-8-(Air-Sea Exchange)
]§}§-}(Atmospher1c Chemistry)

o 713 7 (Atmospheric deposition)

4223} 7 8} (carbon cycle science)
o] 4t} gk A (carbon dioxide)

WE A 3} 8 (Mantle Geochemistry)

v A& A 23} 3H(Microbial Biogeochemistry)

1] A & A ¥ 8H(Microbial Ecology)

v A& § 28/ A% 8 (Microbial Genetics/Genomics)
Z 43l % (Mid-ocean Ridges)

A & 8H(Molecular biology)

7] % (climate)

. =LA~
A8 (coastal groundwater) o /ALY 228 7] (Nuclear and Radioactive Waste
o Z20]E 318 (colloid chemistry) Disposal)
s HatA g ol 2 2 (computer simulation and | * % &3k (Nutrient Chemistry)
modeling) ¢ 3] %3}38H(Ocean Chemistry)
o A E4Fd T2 M 25(Deep-Sea Hydrothermal « 3934 7)(Ocean Tracers)
Processes)

* f7138}8H(Organic Chemistry)
* #7128 8}(Organic Geochemistry)

473 28 (Diagenesis)

3173 4 A 818} (Environmental Biogeochemistry)




= = . 3l ok 3}
8}(Environmental Chemistry) 8} &Sk (Paleoceanography)
o P2} F 2 (Particle Fluxes)

< 7} 8h(Estuarine Sciences)

.
o

3}
3.0 75
&4 7ke} At 528 (Fluid-Rock Interaction) ] 22} (Petroleum Science)

* 343}38}(Photochemistry)
o A47] A& 8H(Quaternary Geology)

N odoor2

= & (Geobiology)

7(‘_)]

?l.

‘I'ET

A
o A3}8t &9 (Geochemical Modeling)

- ° ], = . .
* A3} 8H(Geochemistry) HO At8}8}(Radiochemistry)
* A4 At 8H(Geochronology) * YAZA (Remote Sensing)
o %A W] A 2 8HGeomicrobiology) . EH F-3| 2] mlo] 3 2 F(Sea-Surface Microlayer)
« 713w 3}(Global Change) *+ 3| 4=5-4 (Seawater Properties)
5 . -3l 4= } & A2 i _
o A4 8 A3 (Global Element Cycles) Eﬂxfhilgﬂ)_r el 735 A& (Sediment-Seawater
o OFA )3} B : .
#4728t {Hard-Rock Geochemistry) o HHE9] A 3}8}(Sedimentary Geochemistry)

o 59194 A3}8(Isotope Geochemistry) « %912 (Trace Flements)

_ Particles sinking from sunlit surface waters :
through the ocean’s dimly lit twilight zone are .

A swept sideways by currents. Conventional e
moored or tethered traps designed to catch
the particles are like “rain gauges in
hurricanes,” said WHOI biogeochemist Ken
Buesseler. He and engineer %im Valdes are
designing a new-generation neutrally buoyant
untethered vehicle called the Twilight Zone
Explorer, which will be swept along with the
currents. It will surface periodically to relay
data via satellite. (Illustration by Jack Cook,
Woods Hole Oceanographic Institution)

3) =¥ A H(NSF)/Gordon and Betty Morre Z|©, WHOIZ H-E| 2| yto} Jrtsh
AMZE A8 Fourier-transform ion cyclotron resonance mass spectrometer
(FT-ICR MS)= H3F7IFH4ERAS Fofste vl A{EH, JUEd, rid=E
o] AEEHE AAFIFAED 5 B - B4 5 Qe Y. A2(2007) o
87 FT-MS Al 2 AXFHA 2709 (1) a linear quadrupole-ion trap (LTQ)
Fourier-transform ion cyclotron resonance (FT-ICR) mass spectrometer, (2) a
stand-alone LTQ mass spectrometer®] & B2 ZAH o] 5. o] F Mg &
HlE b5 o2 WHOIC] =jeja oz i st 249/ 8e 254 1.
A5 mass spectrometer, gas chromatographs, spectrophotometer, low-level
radiation detectors, Z2}Z=¥} mass spectrometer &2 TYSE HHT BEAAALS
g8t 3oy Au2s AFHeE 24 - 3 fFd oAM= ol AlFH
J FERE S WHE 4, AEAHS AFEH 24e Fo ATl i
olsiE Hu ¥ FEAE A

JGOFS(Joint Global Ocean Flux Study)e] d©lo|E IAFAS 293t A
JGOFst s¢eaastAd+E Fdqste 221 F 7P & A9,

6) ¥ A7IFY #SFH AL Fodr] wEol MCGE udst AAE
(time-series) #Z=ol| FAstal o, A2 ATFEA tritium-helium ¥ 3] &7}~
(rare gas)E AME-3H AEAYAIE WHE, rfawd AFZZAE, AJ4BASZH A FSH
Bo AE BP AR AYBge mudge] G ATTeAED A
Time series= Oceanic Flux Program(OFP)gt= Z2 1S T3] A5E F33H,



o] 24 Zgawe 25 AlFE Ao
AN A&HA HAE 1 2 =
o] FoiA A Y

(7) MCG= 87119] F& 234 9 AFL1E3

i A
=2 0 = = S 2=
IFS U8 I52E F5HL

A8 (Cafe Thorium) : The Buesseler

4YA 8 ATIE (NAPPE, ¢

o A& - 38 sjFst wolH#e AH-4A(BCO-DMO)
T

671 +

2

dlolE el AHRAe] AZ A7)

=
IdF

o ARtASH A $}8}(Coastal Groundwater Geochemistry)

o FAHA| 88 T1F (Computational Biogeochemistry Group)

o YHAE AR s FA 1F(Marine mi
o A

o dlojyE % 7A|7] 1F(SEA-AER Group
Samplers and Sensors for Ocean Buoys)

crobial biogeochemistry laboratory)

712188 L& (Petroleum Organic Geochemistry Group, POGG)

: the Development of Aerosol & Rainwater

o FEFH 2 FEAFH(US Joint Ocean Global Flux Study, JGOFS)

(9) MC&G7} &&3l= 4414 : Isotope Geochemistry Facility 3 o}efl 47] A]4

o Fourier-Transform Mass Spectrometry (FT-MS) Facility : 20073 %0l AldE Al A
24 ddF7IgAELS Fdodste AHloln AFEH, dEd, vAdEo] AME

He A4 ARA 5 Ba) - B4

® a linear quadrupole-ion trap (LTQ)
(FT-ICR) mass spectrometer

® a stand-alone LTQ mass spectrometer

3}
i Y

Fourier-transform ion cyclotron resonance

WHOI Instrument AIE & Standard Rate/day Trusted User Rate/day
ﬂ LTQ MS $400 $300
FTMS FT-ICR MS $1100 $825
Fourber Tranthorm Mass Spectrornetry Faciny lonization source on
odlhlkmhni:l:xmg-:ﬂm |r.mim- - non-facility equipment $160 n/a

o EFYAMIEA Al (Cafe Thorium Radioanalytical Facility) : S4A|E A A4
Aol A AR WA A TS EAsIE AEEZA 53] SFZZ A AT A

FHLALE AMEHE YL FHE T3 03 gamma, beta, alpha A 7<=

< AHE BRI e 25

- planar design gamma detectors : 219 Canberra =% GL2020RS A= Al Z v} (low
energy Germanium, LeGe) ™ & #]7](coupled with low background cryostats in low

background shields)

- well designed gamma detectors : 10]2] Canberra 2% GCW4023 #H & &= U (coaxial

well) &2]7]

- gas flow proportional counters beta detectors :

2t 9] Riso GM-25-5, 5% A=< wEl &x]7]



surface barrier

FA 7]

alpha detectors

ultra low background liquid scintillation counter

- 107§ 9] Ortec

3T
ar

pakens

: 1)

F31914 &47)

9] Packard Tri-Carb 2750TR/LL “d

delayed coincidence counting system : 2t 9] X AFA] AlG A2

A Eoke 4 & (gamma spectrometry), =-P|HA}-E 2& E§(234Th), A|sts 2 Ats|
Z*(radium 59 ¥4), radiochemistry(FFE %), A& 2l (water 234Th) 5.
o f71E AHFEFZ4 HA A (Organic Mass Spectrometry Facility)
- Bf ARle e 23 98] F G d8d BE AL E4EE Sl

A Py dEy HArE A golol 3 EFAHIZ XA+ DeltaPlus Isotope
Ratio Monitoring Mass Spectrometer (Finnigan-MAT)(rear) & Elemental Analyzer

Model 1108, Autospec-Q High Resolution Mass Spectrometer (VG), The
Advance-400 DPX Nuclear Magnetic Resonanace Spectrometer & ©] A+.
Instrument Mode Example Cost

SRS Fatty Acid

Finnigan—MAT DeltaPlus d13C Compound Methy! $98/Injection of well purified sample

& Agilent 6890 GC

Specific GCirmMS

Ester(FAME) Mix.

Finnigan—-MAT DeltaPlus
& Fisons EA 1108

Bulk Analysis of %C
&%N & d13C &d15N.

Sediments

$15/Analysis of pre-weighed and acidified sample or
$17/Analysis for Facility weighed & acidified sample

o PYFATA Al A (Nutrient Analytical Facility)

S oel AT W NS Aed Aues JUdel sEs 245 a2
A Y& 242 ThermoQuest EA1112 : The Flash EA1112 Carbon/Nitrogen
AnalyzerS 53|, 449d 42 Lachat QuickChem 8000 T3l A%

AR o EAEo}
(YA A|ZE2AM0] 1007 o[2idIoll= ZAAEEYF @7En] DXER: 2 AAEME A|Z2T} 3071 o2l zl2A820} 274E)
Analysis Preparation Cost Notes

Ammonium (NH4+)

Filtered 0.22 micron

$13/sample suite (stand.
incl)

includes NH4+, NO2—, +NO3-, SiO4— & PO43-

Orthophosphate (PO43-)

Filtered 0.22 micron

Silicate

Filtered 0.22 micron

Nitrite + Nitrate (NO2—NO3-)

Filtered 0.22 micron

Nitrite only (NO2-) Filtered 0.22 micron | $7/sample
Total Dissolved Nitrogen (TDN) Filtered 0.22 micron | $13/sample Needs minimum of five mis of sample for method.
Total Nitrogen (TN) Unfiltered $13/sample
Particulate Organic Carbonn/Nitrogen Unfiltered $15/sample (standards not Standard suite of eight standards at beginning of

(PC/PN)

included)

the run and 2 standards / 10 samples

Ecolab In-Situ Nut. Ana (NH4+/PO43-)

Please contact us for pricing

NAS In-Situ Nut. Analyzer(NO2—+NO3-)

Please contact us for pricing

o WHOI Z&2tzv} w2 23 Al (Plasma Mass Spectrometry Facility, ICP)

=1}
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S SASE AEEA MC&G FA A&o=



93 $=ENFATLSE ARATAES A £FHE A8oln] AU E IRIS
Intrepid II, X series ICP-MS, UP 213 laser ablation sampling device, Finnigan

Naptune, Finnigan Elements2 5 9.
- of2d Zep=ukE AREStaL glon =

U, o] &5 & 3F $1,00001H, HAg v $500.005 A= oF
O BE -3t ¢ dolg g A4 (BCO-DMO)
BCO-DMO< #3Aldt A& stetef gt AAdgS FHste d7HdA
S APzt AFHAAE T3l Lo BASE 2 YejHolE 9} ARES 4
A REsta AesiH RS F= Xo=2 s
£ US GLOBEC ¥ USJGOFS Z 21 & =g olg g AFEA0I
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@ EF 7% (Cafe Thorium)
- Yy s AAF - A9 YA AFES S8t F A 7 (tracer)E AR

st dstst, e 2 22 ATFE ¥ 3 HASAGNSE), s+ AT (ONR), =

A3l F 713 (NOAA), WA= (DOE), 87K 5% (USEPA), $-2Ed|ddTd 59
Ade v Sl

E|&HE Ef(Neutrally buoyant sediment trap: NBST)S A3 H o2 7Estgon, &
AT dAaZgz g dF(SOFeX), ZFEFY oledy, sidea o tg
ATE THFCZ St 2. TENATSOS} e 4713 #A=o] X85 = H7)
A AgEAQA 223 CTD>500m, FY%E, 02, TCO2, Alkalinity, DOC, CHN,
AE4L, AEZFIE, Bulk DNA, HPLC AAEA, Flow Cytometry,

Plankton(Bongo) Net Haul to >500m, etc 5.

EXPLORING THE DEEP OCEAN'S “TWILIGHT ZONE™
Fawmen ] s et of Corlios i G T s

CARBOS INVOROGCEAPI TABLES: FACTFI
I U { i vor-famsion. Frot nid L

oz 2mENE Aoy FFY AFFH oldE f8] ALAHANAMY 3}3Hg
T8 AFE FIRY 53] AAF WA FHLE, vEES, 999 S T4
S T U5 olds AFE d oY @F Ve APAH VES &8st o
o At AT 3, A At AEAMH T HAYst U mHASAG, =
Hal N 713, Sea Grant, NOAA-CICEET, A AXAlA, WHOI AT Soj A
A4
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@ A4 =] 818 1 (Computational Biogeochemistry Group

mlo

st A7 FA LT AAY AT FAL T 9
:c}% % B ARG FEAE, ATTLAN P SLEX /199 o
_?L
3

e
%

Ocean Carbon and Climate Change,
OCCQ)el t3 MEE siggarzzade Fostn glon sdeiol Y= 3}

(ocean carbon and biogeochemistry, OCB) AA7& &5 ol|%= o3

o @A JAFA HA R FARA= v 25

* A9A 71$A3 e} o F(human-driven cliamte change & impacts)

3l ¥ 4+d 8} (ocean acidification)

3] Y Bl Al & &} (marine ecosystem dynamics)

¥ R AFEALTTH(ocean and global carbon cycle)

* 3 YA dH S (ocean interannual variability)

.
=
N
=cl>|£

4 7}~ 8h(air-sea gas exchange)

o)
%
r+>

<= % (marine sulfur cycling)

TE 2 3 A-&(sub- and mesoscale biological/ physical interactions)

M
OO
g
&
o,
b
%

(o]
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* A EEHIAE AwE4(phytoplantkon genomics)

® 3N FrE Y% 3}8t4 & A (Marine Microbial Biogeochemistry Laboratory)
S

A8 v o oA FEEH IFTALE Aol o277A AMEEAAA S
FPFHA ol2= TiEoFY AT EFS FHT EIF 4 A= FIs=,
Aae ABAdA Fash a0 dAeEdse 834, 3, ¢ 59 o83 o] o
Aol 9g. T, ArE AFA2GE 2 GALE AT gdon ATl
ge Be wslsl BT AT FEL 0o 2

+ A3l drE ot A 2 FH834 AFH(Physiology and genetics of nitrifying bacteria)

How does the production of N:O fit into the normal physiology and genetics of nitrifving bacteria?
Derarie N:Wm £-r|: le:

Miztubial Nitroges Cyela
—

Wy aliet

KiI p—

““““““““ - Wil -
c AAFAA A 43} HLEﬂ =) O]-«] R X‘ﬂ o] 8 &4 (Environmental controls of N,O
production by nitrifying bacteria)



How is N2O proauction by nitrifying bacteria controlled in response to changes in the environment?

Nitrifier call
f periplasm R
4-...,.«- . RO N0
1'1||, NIl cytoplasm . -_ = 1,0
’ e | e { .hNO|——NO
3 ; | dno
* -
WH, bt WH,  NH ol . N

E:_: o, o ™
« A3} ube 2ot} s FALrA A9 0180 54 (Nitrifying bacteria and 0180 signatures
of NO3- in the ocean)

What role do nitrifving bacteria play in determining the o180 signatures of NO3- in the ocean?

Theai Chvutrifiet Muthesd fon [sologes Analysm of Narsts

l
T o= et W, i R, s

l

R R T R R ——

[T = w0ia) Assiym 0 s . -

cFHYA BAE BT FrbsdA e 2 2@ A8 A (Isotopic signatures as indicators of

nitrification & denitrification)

How can stable fsotopic signatures of NOs and N:-O be used to assess the activities of nitrifving

and denitrifying bacteria over multiple space and timescales?

AT ——
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I"\ i it -
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11
[ ———
' =
] ViR |
-

S| FAY e A 2=H e A o] A AT (sources of NLO in past ocean ecosystems)
* BT {71A19 FE WA (Co-evolution of organisms and environment)

® Afrr71A38}8 L& (Petroleum Organic Geochemical Group, POGG)

Bag BAdn e ke 2o AgiA Jodol WA Q% Afe A
e BET Awsl, f7] A A, AR A f7] 54 2 §7] A5} 7]
Zolg 5o tg ATE AT AL Azdl A Ax2AL, A x]sé =
9, B4 54 5o 238 F1 9 ES

@ oloj8] & 1F(SEA-AER Group : The development of aerosol & rainwater samplers

and sensors for ocean buoys)
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)l 9%, ‘Iron Hypothesis’
T, WAL 4, o3 o
AR

£92 FFATH(US Joint Global Ocean Flux Study- JGOFS)

°] 1980l A AE JGOFSE sl dgasd HYEd: FFAT(GOFS)S & *
2 gho AHE JUEY sE ZYH2 AT FHE FH, dA synthesis9}t
Y ZEAEN FHL 5. ol Tl AFTLEEY EFLA tete] B
oS duA =¥ 53] @A FIRAN sFe] 4TI g o717t

&, FEAE S e T e

Changes in the Ocean Carbon Cycle: The Value of Long-term Records
Observing changes as they occur over time helps scientists understand
how systems work. Long-term observations have been a key part of the
U.S. JGOFS research program since 1988, when time-series studies were
launched at openocean sites near Hawaii in the Pacific and Bermuda in
the Atlantic. The data sets amassed during monthly cruises to these sites
over more than a decade are yielding a wealth of information on
seasonal fluctuations, interannual variability and decadal changes in many
oceanic properties, including components of the carbon system.
Measurements begun in 1958 at the summit of Mauna Loa in Hawaii
have documented the rise in CO2 levels in the atmosphere. As the
accompanying figure shows, the data collected at the U.S. JGOFS
time-series stations are allowing us to document for the first time a
parallel increase in CO2 in surface ocean waters.

=25l & F(Physical Oceanography Department - PO)

fel =214 2 2 Wst a2l o3 Fxok WItE 4%t ZEA e

I Arstaxt g ddd 49, 249 FARDE, HolHEA % #A4,
AR FH, A2 #5710 AT 55 T AT7E s 53 AR A=
235 N2 B3 AL POY SA4olgtal & F AF. sFAZLE POe
H-J 5T stola REY(EA B A), si3ATAY, HFZEA 2 o]
A &Aooz AT .

l-l'l
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2008 =0l = sF sl HiRtr| RS
gt A5 SeaSoar FHBIAIL . FA=
o AP gAY vxm FFALANA 374 FolF olgolE WA st HFEHES
ZAYste] g RS dHlo]E= Northeast Coastal Ocean Forecast System(NECOFS)<] #
FE R 719 £ SAATFY] g BE 22 A Beaufort Gyred| X F-olg,
Ice-tethered Profilers(ITPs), Ice Mass Balance Buoys, Autonomous Ocean Flux
Buoys(AOSBs) &9 #ZAH 55 uix|ste] ZAME AAIE. EZ FA 3 G A9
oy 3 N 9, ZIFE AT, 001 &5 FHIAT, 18T mode water &
A} @ CLIMODE (“CLIVAR Mode Water Dynamics Experiment.”) XA} 5olA &
B3 dolg AHgx P E3], A7)B=d 223 A7)B= “ocean reference

station" F-o& AHT A&EHoZ #FEsta o ARGO E7/% AEHEHOZ HjA

z

POS} #HE AFaFY U2 AAE FASE FL& AMFIFEC] I+

il
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A4 (Physical Oceanography Observing Laboratory-POOL)
&2 A28 4 3 4 (Autonomous systems laboratory, ASL)
3 FEY 1F(Ocean mixing group)

WOCE #itdle]l8 ZHAH(WOCE-World Ocean

Circulation Experiment Float Data Assembly Center)
DA A 15 (Remote sensing analysis group)

Aldo} A4 (Seasoar Lab)

high—resolutio profiler,

53 2d A+ 1F(Upper ocean processes group)

F3E&%9 1% (Float group, Float technical operations group)

WHOI &=+ (WHOI Arctic group)

A9, 38 9 @AY 1E(Mooring Operation, Engineering, and Field support Group)

E AT A E 4 (Geophysical Fluid Dynamics(GFD) laboratory)
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| 2994 (Rigging & mooring shop)

PN
T4

=47 /4238 11& (CTD/hydrography group)

3 494

(Calibration laboratory)

718 FATH 8 A4 (Cooperative  Institute for Climate and Ocean Research-
NOAA/WHOI Joint facility)

CICOR,

) ATF2E5dg

O =Y F

O

o POOL¥]

O

-KESS (Kuroshio Extension System Study)

#2479

4l (Physical oceanography observing laboratory, POOL)

A A9t A4S A4 (contact point) &
x| 8t 0]31?5]— 7] 719} AHE AL

s A29E )

POOLe] AZ3}=

A+
support Group)

ARFA Y -

qFETZEAL

(Upper ocean processes)
% AF4¥ %9 1§ (Sub-surface mooring operations group)
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FHE547] /42 3F (CTD/hydrography group)

4l (Calibration laboratory)
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Float group)
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& (Seasoar group)
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7] (Moored Profiler)
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=
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FTAH TEde U= 2o
VACM'’s Vector Averaging Current Meters
McLane Moored Profilers, Coastal Profilers
Edgetech/ORE 8242 Releases

Sea-bird SBE 37 CT recorders, SBE 39 T recorders
Aanderaa Current Meters

Nortek Current Meters

Argos Transmitters for mooring location

HZ F8 ZTZAHE

ULTRAMOOR

ULTRAMOOR
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Laboratory, ASL)
7

mz

(Autonomous Systems

' ASL Research

AYZAAE F2se ZRadow Y
&, 9ot AERte BA, G ZHle Vs
e 8 ALge F BHOE 53 ABAL
D Abgstel Qun ozt Mol ¥
SR AR/ ERA AR AY S At FFs & ASL ARIAAES S
o AAZE dolHE AfHom FHsh=d AAZE HelH sFFRIEL glider,
submerged autonomous launch platform(salp) drifter, CLIMODE bobber floats 5 <.

o )\SE_LE:LE“

];‘I_O_-ﬂ]_ %]_O

» ocean circulation and climate (Si=&1} J[£)

—Tropical Atlantic Circulation & North Brazil Current

Rings

—Benguela Current and Agulhas Rings

~CLIVAR Mode Water Dynamics Experiment (CLIMODE)
—-Somali Current Rings/Red Sea Outflow Experiment (REDSOX)
—-N. Atlantic Surface Circulation from ODrifters 1990-2000

« instrument development (J1ZHl JHZ)

—-Sensor Development for Autonomous Gliders
-Submerged Autonomous Launch Platform (SALP)
—-Autonomous Expendable Instrument System (AXIS)
—Acoustically-tracked bobbing profiling floats(see CLIMODE)

A AE

* observing system development (2=
—-Autonomous Ocean Sampling Networks (AOSN)

—-Adaptive Sampling and Prediction (ASAP)

-Western Pacific Self-Deploying Synthetic Moored Array
—New England Shelf Transects(NEST): Connecting MVCO & Line W
-NE Autonomous Testbed for Oceanography (NEAT-O)
—Subtropical Gyre Variability along 66W

=}

= ocean physics and biology (HZE2l L ME)
—Layered Organization in the Coastal Ocean (LOCO)

—Marine Mammal Acoustics and Ecology

@ | FEF1F(Ocean Mixing Group)

109013 AFETHI] FAHA HF &

p
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profilers 5& AH&3
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Moored profilerss -2

ol o
AT -

E st Jdar 4
74893 know-how=

moored profilers®} high resolution

Vema Fracture Zone €7-(2001~2002), Weddell Sead7+(1999~
2003), Salt Finger Tracer Release 17-(2001), MMP Hawaii

41%(2001), Labradors3l

Z£AH1999~2000), Turbulence and Waves above Irregular Sloping Topography A}

(1998) SoAXME &8 HUE.

o~ ==

B
TS

WOCE

Fidely FgAEH(WOCE-World Ocean Circulation Experiment

Sub-surface Float Data Assembly Center)
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o, @4 7|g gE A7k #ds
Age ARAHAHE S

YA M E 1972~200237HA] 33 E

#7) olBak AFALRAA e Fad
7] %A FZ 2 IHWCRP, World Climate Research Programme)<]
HE 1998d7HA] 3070 ol A A Qs wrop ddstAl AT
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7159 volHE xgd.

o

©® AAFAREA 15 (Remote Sensing Analysis Group)
SEA N4 54 @ o8 AFATO] FRANE 4R FAGT AL,
- ASIAEX(The Asian seas international acoustics experiment) e
- GLOBEC(Georges Bank Stratification Study) T —
- MRIB(Marine Realms Information Bank) I:T: ool
- Mesoscale modeling(Implementation of an atmospheric mesoscale 1;1%%“*
model in the Mid- Atalantic Bight) =
e -
® SeaSoar$dT4l(Seasoar Labs) l,:_
Chelsea Instrument Ltd.o|4] A28t Seasoarw= ZRIGFZFHHIZA 3 =
=S o EYelEr FAEIE %38, SeaSoaro] FFE 7HA| S —
7I5& SeaBird 911+CTD, %3371, F3A|, PAR #4171, B435747] iirr

ol A5 8knto] &£EE P SFHA Seasoars A3 004 400 -
e 9] S FS S Bkmrtth 1233t 35 XM (undulating) BITHE 72 ‘

td $24 54 QA4 - BAdER 2YsE g0l B9,

@ SN G2 M2 15 (Upper Ocean Processes Group)
A FdTolMe 24 AFFG sl A8kl thr]eh siga e
#7158 Bol BET 5w olo) AR AFANY} FFUAE ol
7] - s FAARAT, 7188 R Ve - A hS sha s Al

£3%.  Vector Averaging Wind Recorder(VAWR), Vector Measuring current
Meters(VMCM), and Acoustic doppler current Profilers(ADCP) T2 F7|Z OS2 Hj
2] €. Volunteer Observing Ships(VOS)oll &= AvlE &@AStY #FS F3d3ta 3
o, 2 - dE - T SAS A% AFFF VIAvIES AVIHeE AF - AA
a9 AANEe B4, wind HYL9, =
R 2 24 A9Y, dEVE WAHEVIRE 58 dEAHeE UFA e AER
< /Mg ZHol= Air-Sea Interaction METeorology(ASIMET)gt= o] F2o =
FhHe=z & Ad= IMET (Improved Meteorological Measurements for Buoys

and Ships) A]2®lS 7)Esl S

2" (constant temperature baths), %



station Location(s) —

g
STRATUS 20S 85W | s
L “ | NTAS e
NTAS 14N 51W T e s i oware 3 NTAS ZAPY o= Pllot
ml_ o o T — | Research Array in the Tropical
CLIMODE 38.5N, 65W e b Atlantic (PIRATA), Meridional
i A 2 Overturning Variability
CBLAST 41N 70.5W o ' Experiment (MOVE), Guianna

1 Abg/ssal Gyre Experiment (GAGE)

G ERENE £

WHOTS 2245N 158W

VOS - e )

7 STRATUS

i, i r 4 ' VOS part1c1pat1n ship route. Horizon
Upper Ocean Processes Group/] T Enterprise (red); Columbus Florida (blue);
7] #E5A A SeaLand Express (green); moorings (x)

F- 3 7]%& & 1&(Float Technical Operations Group)
T TH EF FAEE AT 0SS FdTAd B B B 29 - AR A 2
Z1EAT, #1717 2 7 MRS 3 $3FEA7(Red Sea Outflow Experiment-

REDSOX), €Z#H A9 A& AF(Slocum Nantucket Shoals & Slocum Bermuda Pilot
Experiments), & A %/335 <3 (Northern Atlantic Surface Circulation), 5 H 2} 3|/
A (North Brazil Current Rings Experiment), WA %7 2 =3+ (Atlantic
Climate and Circulation Experiment), W32 317 AT (Benguela Current
Experiment) 5& 3| 7|$ £38AF, 71F2d3} o=, o]y s Wy}t G E
A MAE 4F S g A7E AL U=

<
s

of\i

FQ AFE 71734 AL L settingo]l™ zZHzbe] 717)9F ARl oJ7|H AANS dn

HAAED A2 deke Ae2 =44,

o F& FAAF/Fol 7171 3 A

- RAFOS Floats, ALFOS Floats, ALACE Floats, PALACE Floats, SOLO Floats, Vertical
Current Meters(VCM’s) ¥ 1 2] A|&EFE0] U+

Recording temperatune
.| and salinity as it rises

eration of Salinity Profiling Autonomous
LAgrangian Circlulation Explorer (S-PALACE)

S-PALACE Floats S-PALACE Floats floats
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5515 (WHOI Arctic group)
le—g— 7‘&01 Ei_‘j_l—'%] L Active Renearch Projects
APOGEE(Autonomous Polar Geophysical Explorer) il : \

Dense Water Formation in Coastal Polynyas S

Eddies in the Beaufort Gyre 1 M}
High Latitude Research Vessel " -
Iceland Sea Particle Flux

Sea Level Rise in the Arctic Ocean
Two Regimes of the Arctic’s Circulation
Variability of Thermohaline Circulation & Freshwater Storage in the Arctic Ocean

0 AFARER 9 - 87 - dFAY 1FMooring operation, engineering, and

field support group)

ARANGA £ - 3N DAL 25 BANL Roly 1gowA AR
g s FeFETe] e SEAFEYFARE AUsT e AT
AR S A - AR AR -9 5 ARANGAY BE Ao AAAL A

all 3x19 wire ropes), nggﬁg] Eat— 2 ]/zJ(sphcmg of all types of synthetic
ropes), AlF2H Z2¢ A7
and surface moorings),

2 A ZH(design and construction of both subsurface

HH 2 % 34 (personnel to deploy and recover these

~

moorings), A1/¢22H] ©] % A H] 2~(complete shipboard staging service) & <%. PO= F
od 99 MHulAx AFstH, WHOI stockroom¥} 7 Fo|& Az 2 7E} |4
g o] &3 AHE P EFHEES HHF BT oA ueH 22 okl

Complete mooring fabrication Splicing of lines Acoustic release preparation
Wire measuring and termination Spray painting Winch repair and maintenance
Buoy assembly and preparation Fiber glassing Loading of shipping containers

A 7-& 2] 2] & 84 @ 4 (Geophysical Fluid Dynamic Laboratory)

WHOI A E8]aldeS AP oA AFste A2 2dd A5 o] A3HE
e o] E(rotating table)dTE AlZoz &A 27)2] APHo] AFAEH 84

°c 2 M

ETS ®

ofsf AREH I e, 2709 F74 IMH ol AdATLT L wMAIHA A=
A

a5 A

2n|E19] H A7} 20 RPM 3| A 7HsabH 1,000kge] 4] FAE Ad z;
t:

Ne. AFHEL 259 &= 24o] 7Hestar JEFA €4 % (thermostatic) B =

HF3ta 9l

o

W dold 2 AFE B4 FUEE A&HoZ AMFD AL



o HfAn] 2 A7

Two meter table EPIX-XCAP interactive image analysis software Dedicated data logging
computers

One meter table Nikon digital and 35mm still cameras Stepper motors and controllers

Conductivity probes Diglmage particle tracking software General purpose Argon Ion
Laser

One meter table in Nikon digital and 35mm still cameras Programmable temperature loggers

Clark

Video monitors and VCRs | Color & monochrome, analog & digital video

cameras

NEA7]/+2 15 (CTD/hydrography group)
5 AAE & AT AU 08T ATANE
AR o0 CIDS $o3t AU, rosette ARAA A2W, WA, CTDS)
#AdE goFst 71719 s A 827/ ] 2~5S A E. Shipboard Services
Support Group(SSSG)# WHOI Marlne Operations &3l AL=HIL 5. AFE 10
dde] 4173t CTD calibration®] 7Fs gt =8 #8A) &H(NSF)©] SSSGoll A dst=
Adss T8 &9 A=
o A8IVET 7] B Az ofes) e,
- AH7)7] s FHdAad, HEdLadPdA, FoE AT ZEdd, FiE 9,
HIAB Fol-8& d=AA2 Fdd, FASZE=ERA 3 Fapdn], RF3HJAA7A,
291 Zhv A =5, MOCNESS & 58l | EA| =5, OTTER EEVIE, 233

< UE =

<
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- -E"]Z:]IEU'}‘]EL . 2.6" -‘—j—]_/_\_%io], 4" %_E_ﬂ]
ol =g X, vtAaFo], U7 7|THE AT S

- A o mpubER 4200 Fol S AR A &
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- dgolE A 2H  wl = A WTS 6-1-142LV @k 32 /o 9p A )

, 915 CID #A]7], CTD ## A4

I(CTD =¥ ¢}, F3tA|2Hl, CTD =3

25, &8 5 AXEY BIuAS FAsta glon, ojgg AANEL CID, AlF
AH), /7] T FFEo AREHE. o] AFS WHEE AAHS Adete PO A
YuwZAFAe] g FRo=Z AREstal 5.

o 294%

- eSS HwY 44 M9 -2C ~ +30C B 2 o)

- dEAYSAHNA AA HY 20mS/cm ~ 60mS/cm




dEAISE Y 24 9 15 psig ~ 15,000 psig

&5 3% (reference) 71 7 : (-38.8344C to +29.7646C)

2%, AxE, 48 Tl g dEZF w7

M A= FPF Fo Z2AEE 087 24

- Line W: Monitoring the North Atlantic Ocean’s Deep Western Boundary Current

Hf. 7

(1)

(NSF, The G Unger Vetlesen Foundation) : Line WX Z 8- 2001d 39N 69W
of Y17 station W7} AA 5] F=HA  AlFE 5. Line We ZZsi7
T o]utA g WHOI®] Val Worthingtons 7]'d3t7] 918 A

- ‘\m i ["‘
*u'ﬂlli
- -"..nll l
- |
— --
F I
e
Location of Line W and the I LIVE W I
Atlantic MOC’s warm surface O B S
currents(red) and cold, deep Location of Line W o o
currents(blue) moorings Shipboard station map

Hydrobase 2(A Global database of hydrographic profiles and tools for climatological
analysis)

CLIMODE : Clivar Mode WAter Dynamics Experiment-'eighteen degree water,
EDW"9| stg A78le Z2AERX dAEAS AR5 T2a RdYe 7
3 suze] AgxzAEcln 2000d 1080 A= thrlslsE S Sad
&, 71FRDAA sF=EEol A, AuERS FxAE vt 5o 2
71 &

North Brazil Current Rings Engulf the Windward Islands.

u
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i TTe)

i oX,
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Tidal Mixing on the Continental slope
Eddies in the Beaufort Gyre

Salt Finger Tracer Release Experiment

| =5l 25424 o1 25 Cooperative Ins. for Climate and Ocean Research - CICOR)

CICORE WHOIS NOAAZe] dATE ZAsE ATFEAZA NOAAZF AL3h=
T5 233 NOAASH WHOIS] #AE A& oz 7|4 733slH vj= F5%
NOAA A AT FAzre] FHES Astiz g 5, NOAAS dF-9 5 A
Qs WHOIS] AMRBI=E HgHo=z AFstr] fg 2. Ad F4d dA A
Hloj2 T 7|#7te A #AAE 71T At 13 AHA ATel FHE Fi
A &t o U/ HAA AT 98-S stal NOAASH BRI AI~H

rulo 12 r2
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(I00S)E A ddte HF5A ALt F#SA] 28 (Northeastern Regional Association
of Coastal Ocean Observing Systems, NERACOOS) 5% Z3¥. WHOIY CICOR
= @A 127} FolA +LFF<? 1370 CICOR F stH=EH 57 A9e s &5

CICORE 4729 o] Tosi A7Rgs edadoz F4a50 glon
AP e Aol wet e pA sbel dFAEEel Feishe Yz duw
5l A 7142 CICORS H7I9} HEE S35t 9. CICORZ} =840 =
Qe RokE 1%, FAAA, AT,

JE

e

PH

].
CICOR7} NOAAS| H5HT A8 F7|F#FA 209 ARGO Z2£E, 2805, 7]

&
ST

TAA, VOSE T3 nFd3ad 71328 s 71Hste 7|$HS5e] FEE A
Ao g fAEFAS. 18] NOAASL E sl The State of the Arctic o8t FA

o xe
Y, o
of °
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T sl olE Fal VA" i3 HFAGEHSE FULE sted 71 &
g FlEF HelEH e B#S5 E4o] &g dst oy ek &3t AFH AlEd
ojde] 3, NOAA #E|AEolA o|HEG E&ZH ol A7t He FRE AF
g A FH. = WHOIS| asgAox 7]t AFA7d3 S AAE
ATE & F e 7IFE ATsrE F

) 3709] AFEI vl O At SH el H o] g (coastal ocean and near shore

processes), @ 7159} 7|3Hsle v A= g I (ocean’s participation in
climate and climate variability), @3l %A e} A]2~8l(marine ecosystem processes
analysis) . CICORS] 37K 04—7LE1]U}{— S A7A}E et e THo] gon RE

wobe BEAET) 1A FEPHo] aTHE HUl. 4 Hrke A2AF,

137}1%}4 N8, AEHA B2 Fo Aew
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B A7 Al Foisti 9. CICORS F29
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(2) MPCx= sk} ¢F e BA - #gE ¢ oA

e ERE F MPCO A3 MPC
WA 24 589 AA AetHe] s
Agdthe A oz Ry =HF 7])Ho

MPC researchers contributed to an international
program to help developing countries improve
management of LMEs

1.Determinants of the damage cost and injury severity of ferry vessel accidents.

2.Determinants of the severity of cruise vessel accidents.

3.0n the incompleteness of the historical record of North Atlantic tropical cyclones

4.The untamed shrew: on the termination of an eradication programme for an introduced species
5.Coral reefs of the US Virgin Islands

6.Groundwater flow to the coastal ocean

7.The value of harmful algal bloom predictions to the nearshore commercial shellfish fishery in the Gulf of Maine.
8.Economic impact of the 2005 red tide event on commercial shellfish fisheries in New England.
9.Accounting for marine economic activities in large marine ecosystems.
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ADVANCED
GEONOMICS

POPULATION COASTAL
BIOLOGY HYDRODYNAMICS
1. Anderszon: HABs 2. MoGillicuddy: HABs
3. Gast & Amaral-Zettler: Infectious Diseases
4. Polz & Lemzak: Infectious Diseases
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e Acoustic Doppler Current Profiler (ADCP) - velocity of currents
e ALACE, PALACE & SOLO Floats-drifting with currents, profiling the upper ocean
e ASIMET: Air-Sea Interaction Meteorology - adding heat, water and momentum flux

to climate models

: A buoy ready for recovery at The CLIMODE buoy ready to start
The ASIMET system consists of the STRATUS site off Chile in work in the Gulf Stream At
seven modular sensors that can be the Pacific Ocean. The aluminum deployment, this was the state of
mounted on ocean buoys or ships. buoy is riding low in the water the art ASIMET buoy: Surlyn foam
For calibration and backup during after a year at sea - one good hull, rectangular tower, enlarged
long studies, scientists often deploy eason why Surlyn foam buoys, tower top with open interior, short,
two full sets of sensors at a fime, Which don’t leak, are now battery-less titanium sensor

(photo courtesy Robert Weller) routinely used. housings.

e BIOMAPER II - counting zooplankton with video and sonar

¢ Conductivity, Temperature, Depth (CID)- conductivity (salinity), temperature, depth
e Gravity Corer - properties of ocean sediment

* Kongsberg-Simrad EM300 Multibeam Echo Sounder

¢ MOCNESS - remote-controlled nets for catching zooplankton

e Marine Magnetometer - measures magnetic field strength

Sediment traps are some of
the biggest instruments used
in ocean moorings. The |
funnel openings are made |

large to  catch  enough !
sediment for analyses. Here = WHOI :
large collection area to : ! ﬁ Buesseler and Jim Valdes

Three sediment trap
designs. The original
funnel design uses a

scientists Ken

Cynthia Pilskaln, of Bigelow L
Laboratory for cean - B with one of the neutrally

. = buoyant sediment traps
Sciences, heads out on R/V | they helped design. "[Ee

sample marine  snow
that falls to  great
depths. Surface waters

- : Oceanus to deploy a trap. b :

contain enough sediment ; L \/ central  cylinder controls
that traps there don't (Patrick Rowe, VEHOI) iy buo?/ancy and houses a
require funnels. satellite  transmitter. The
Neutrally buoyant, & , other tubes collect
drifting = sediment traps sediment as the trap drifts
catch ~ falling  material in currents at a
instead of letting it | . predetermined depth, then
sweep past in the : snap shut before the trap
current. Drawings are S returns  to  the surface.
not to scale. i e (Tom Kleindinst, WHOI)



® Moored Profiler - measuring the entire water column

® Ocean-Bottom Seismometer - earthquakes deep below the sea

e Piston Corer - properties of sediment deep below the seafloor

® RAFOS Float - velocity of currents

e REMUS - using gliders to monitor ocean changes

e Sediment Trap - catching 'marine snow’ on its long fall to the sea floor
e Spray Glider - temperature, salinity, and turbidity

® Towed Camera System "TowCam" - deep-sea imaging

e Video Plankton Recorder - zooplankton

(4) 71w ==

e ABE - high-resolution mapping and searching by robotic vehicle
e Alvin - exploring the depths ® Coastal Research Vessel Tioga
¢ Jason and Medea - remote controlled exploration of the sea floor

Martha’s Vineyard Coastal Observatory - research station providing real-time

oceanographic and meteorological data
Nootka Buoy - a wireless hotspot in the deep ocean

‘:’ : et

TRy ||| T )

The Nootka buoy is not your average-sized
orange float in the water

T 1 Comerpmal diwwsing of s svosstesdy Jmbod dbasin sory

7} Y ZFF ME{(Marine Mammal Center)

(1) 2008 54 AJNAT 7| FFS T3 AR sl AHEAN F 532 A
AEH A HIAs 53 B LS F A VEAT 2 Vs A3
st=d . WHOIS A% dA&Ed 2 717388 50 25 882 F Ates As
7oz F549. =3 WHOI slds3d/ A= d75 S Al2E 19407
B Az AYGERF A7 ¢ ARAS VRt g 3 ATUEe e 2
ANFEEo) A% A= A FEEo) ztzte] AW AGA
AutEEs o8 s} P71 9P FadF | AFERF NAFAANAEEH 24
NFWs7t SFYEFR VN E G AEEAT Ao gtge # vAE I
T o A =8} WY A e
24, e8%, FIdeEel AFTHFA vIAE IF 34 A7

(2) &8 A4 : CT scanning A4, Necropsy A4, W&4d 2 Wga Agrga

(specimen storage)
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@ AY71FH3 A+ Y (The Ocean and Climate Change Institute - OCCI)

sl SRS %) e ol WA, o8 $8 I A5 )
e BHoZ du g @A FH AFAGE Aol IAE F A7
948 ARAAE AT AL AAATE AN,

identifies the climatic effects of changing ocean circulation

- develops an ocean-monitoring network to forecast climate changes

examines past records to expand understanding of ocean behavior
- studies ocean dynamics that may trigger large, abrupt climate shifts
- evaluates the ocean’s response to the buildup of greenhouse gases
(2) A7+ 715wstel] e Aok 7 dx Mol =t low, sF Ar|ESAL
R e i e B = ] TR )
o ole§ BEo) FEPAL e e
- AFNFY oo AFe FFS WA F v F2& AT9 ZFF(Foster research that will have a
significant and lasting impact on our understanding of Earth’s climate)
* supporting interdisciplinary approaches to climate research
* supporting the application of innovative technology to ocean climate observations
* supporting graduate and postdoctoral fellowships in climate research
* utilizing Institute funds derived from private sources to leverage federal funding & other support
- %8 Hr 43 5 (Focus OCCI research on several critically important themes):
* What is the role of ocean circulation in the global climate system including its internal processes,
remote forcings and responses?
* How do changes in the global water cycle affect climate on time scales of decades to millennia?
* How does the ocean act as a sink for atmospheric carbon dioxide, and how do changes in that
sink, past or future, affect climate?
-%ge H}EgS uHEg RHE F&FHo=z FiH§H(Effectively communicate the results and

importance of our science to a non-scientific constituency).

(3) OCCIZF 53] #AS 7HAL e sgHd sAle #ang e 715us), A7
s}, FEUE Y Alxadolgta & 4 9l OCCle E3 F43 7|$HsE F4
2 Ocean X< AFskAL oek @dd WHOIS A As Hrbsts wlefjdgtel o
A AY WEFe AP & oA #Ed THA AT EHvk= 7153l
e Mg 98 % F71H AFIFASed N BUHE, sidd w719
FaAEol g sl T olaASA, dded JAHH

watet me)r]¢e] 313 e A7 .
(4) OCCI9] A5 2

1 s
o FMI AZS AT AFRUEY YEDT AR
o sj¥e Bk FHI olshy] AT maFe AT
o FAW HFR ATt AV B AFGt] B AT
o etz F7hE AW Age] WsHL



@ oot doA1EHThe Coastal Ocean Institute and Rihehart Coastal Resarch

Center - COI)

(1) Rinehart Coastal Research Center®} =02 dA¢tajdAFHEe SF A= A=
ol Xk - FHefsta wAsk Ade|dS ®Hoh AAHola st o g wrEA)
Sk oolE Q3 Y, ALSEZE, AEZYIE Y 55 X33 A YA
E, B8, ATEY, dAdFTFATF Y g3t VxdFE T Ao 2FHE o
HE AWy A AYAEo] &8 73S s, AdIEIAEAA AEA Q)
= 7IZARE AFFOEHN At A9 FIAdS dSA 7 AddE A A A
of Ba3t Aol A3 H&gH g & AT+

(2) COI= dAtaldz AeAE HEo] Urke @2 disk 3438y AFE F38=
Aol dFoly AYZ2 s Fal HsHy 2, HHG A, gAlFol ohshA|
ARl AT AdgAdol =2 7IE/MEe tigh Y-S T3l AtelA PP Ha =
Ao tis] Bt 7 olsE daAtsta . COI dATH vle] THL sy
of HX&= FE, E&ol digt A7 AE, E8, A, g5 2 A 29 o7, 3
A, At TAAAY EFo gk A, 28 AJAYGS TtE= V|EFH T2 A2
st 54, ZYUHY, 48 3FA1717] | 71388 A Solgt & F

o A THHFOZE FPFQl AckAF e EYLe g3 TS
A e/ 2R/ dgkeqd | olEahe gk
U ebAd | Qe R 9 muHY A | Ase | fUzR 9 9z
o dAl AFH = U 2

s A AFAQ] AAH B ANF Q4 (Natural and anthropogenic threats

to the coastal environment)

natural hazards, such as hurricanes, other severe weather events, tsunamis and flooding,
sea-level changes, harmful algal blooms, and introductions and spreading of aquatic
nuisance species

shoreline change, coastal erosion, habitat destruction, and the effects of human
development and shore protection efforts

natural resource uses and management, such as groundwater, renewable energy, fisheries
and aquaculture, recreation, and minerals

pollution sources, modes of transport, and fate

F Ao vtttk AAI Ao A e] G (the dynamic land/sea margin)

transport and exchange between salt- and fresh-water systems—groundwater, surface
water, and sea water

physical and biogeochemical dynamics of rivers, estuaries, and deltas
coupling of physical and biological processes
biogeochemical pathways

processes affecting shoreline change, including waves, tides, currents, weather patterns,
morphodynamics, and sediment transport

physical, biological, and biogeochemical processes on the continental shelf, including



fronts, river plumes, and internal waves

AMATY M2 =T 7]=(new tools and technologies for coastal research)
new sensors, instruments, and analytical tools

cabled, moored, and wireless ocean observatories

remotely operated and autonomous vehicles

multidisciplinary approaches to laboratory and field work

coastal mapping

theoretical and computational modeling of coastal processes

@) A FATRY Q%
o MERET DL FRT AVAYS 2ARLT0| oJUA FEHEAE TR
o BEYAA AAS T 4 ST WA B30 ANE ATE.
o FRAA old B ALANL 2AHF
o AAAANG AFBATN DS dskale Ake FUD
o dgte) FoAdl UF AL FAAT.
W AXATE AT 28 M
< a 7 AL & B
12" Rowboat gg;tr(l)lr.n%vidth: 4 TR

Length: 13 ft
Beam: 5 ft U$184/ 4
Freeboard 10 in

13" Limulus
Boston Whaler

Length: 21.8 ft

Beam: 8 ft 3
Draft: 10ft Usdle/ <

speed: 25 kts

21" Calanus

Length: 24 ft
Beam: 8.5 ft
Min. Height: 8 ft U$476/ 4
Draft: 1.5 ft

speed; 24 knts

24’ Mytilus

Length: 60 ft

AetA+A R/V Tioga Beam: 17 ft U$1,900/ 4

Draf: 5 ft

(5 2 & Fa AFFA

I At L AddTE ) A FECHF] % Ao [ ERsE

MFEEAE0 g ANTS Aeprel A98d [SAd agoln

NeFEMel 44 2w EOEEEIER AstersF A

BAAH Zgas 9 natast Aol nAE AU IF|fr1des A%Ad [ ATAH

AJEHE] 2 HEE HAER IHE AEEF7E |74

® Sl AMEHAFCE (Ocean Life Institute - OLI)

(1) OLI& & Y=o el stA|d AFE FFotes AFTOo A 2AZF Yejr] 2
AEH Q4SS THALE AF3H, NE2F 7Ied AFHITHS B3l A
29 AEINPGAG tist AFE FFA7I ol ATEAHAE A AFH o §&&
A oz AGd w3 S =T AeAel Uit AlF A FQl A2



= FTHoEN fFE A Hod 7|23 HAFPRE AFeta, HFATE AT
MEZE =79 doly &4, oﬂ% T AMEL o4 W RS AT
(2) OLIE= =2 @A (highrisk)S AW T+ AFA =2 7HX7F o A PRty
€ 478 F=38ta, gt #EEors AZdse S 98-S @ oz FAl
g w& AAlstaa g OLI

(3) WHOI®] Tropical Research Imtlatlveoﬂ o] AFdel oJsiA A¢E. WHOIY

Tropical Research Initiatived] A9 Z=Z 182 o537 3.

- measurements of groundwater and nutrient flow from terrestrial to marine habitats;

- surveys of temperature and salinity(PO);

- surveys of nutrients and plankton and an upgrade of the LJL underwater tropical observatory (PLUTO)

- surveys of water chemistry and coral reefs (AOP&E);

- computer modeling of three-dimensional circulation (BIO);

- investigations of barnacle transport and colonization (BIO);

- a survey of invasive and native sea squirts (G&G);

- an assessment by Simon Thorrold of the importance of mangroves as nursery areas for reef fish;

NE2E AT 23 (Tropical Research Initiative, TRI)©] T+Eo]# th&hA]| % o
T 7Bl S FEIMS. o] TEIYS T dYE dFHA ALHAeH
@A 1070 ZA7}F Liquid Jungle LabollA 33 ®. E3F TRIE &3l 7h2]E & Hof
A Al R AT HEbg-oll A SGEAE AT E £
- LLellA FFQ] Z2AEE g e,

Rapid Swath Mapping of Reef Ecology and Associated Water Column Chemistry in the Gulf of
Chiriqui, Panama.

Tropical ascidian communities in Panama—Pacific waters: Structure of undisturbed communities
and potentials for invasion.

Tropical Subterranean Estuaries and Their Role in Nutrient and Metal Inputs to the Ocean.

An Experimental Investigation of the Impact of Ocean Acidification on Coral Calcification.

Bio—Physical Processes Controlling Plankton Community Structure at Isla Canales de Tierra:
Panama LJL Underwater Tropical Observatory (PLUTO).

Are tropical mangroves key nursery areas for reef fish?

Modeling the Liquid Jungle: Biological-Physical Interactions in Isla Canales de Tierra and nearby
Bahia Honda Bay, Panama.

Ecology and hydrodynamics of a self-recruiting tropical population

Accumulation of larvae & other zooplankton in internal tidal fronts in the Pacific coast of
Panama.

Effects of deforestation and nutrient loading on tropical marine habitats.

- Liquid Jungle Labe @Y AT22M SUATEL OLIY 223 BF A9,

LIGUID [UNGLE LAR

i K qjll -ll_-%l L A B
II i i1 i




Liquid Jungle Laboratory &

What Kinds off Research? Benefits to OLI and WHOI Costs and Funding?

Marine & terrestrial ecology. + Research opportunities

Coastal oceanography - \WHOIland STRI are first in lina + Daily inclusive cost for Iab, lodging, food
Observatory network + High-tech infrastructure, observing systems and support senvices, hopefully <$100
Biodrerivandblogeouraphy, - Minimal risk - Basic research funded through normal
Maineipapmalindiuticibclosy = Mo financial investment in facilities federal or VWHOI grants

Sl i) T @sley + All OLI support goes to research = Applied research may receive private
Mangrove ecology . : funding

Natural products, bioprospecting 2 s wnsa o)
Conservation science » Science support for LJL conservation agenda £ Long-term research programs

- Aquaculture, sustainable praclices - B i i encouraged

- Liquid Jungle Lab-2 A Tol }\1 S 5=
ul /\ga]?ﬂ- ‘:oﬂ ]:Ha‘]_ oq_—rL 12; %

- Smithsonian Tropical Research Institute, Royal Botanical Garden of Madrid, %
WHODH Felshel, 7 o] shivte] s tod 2AA7a7t 298 659,
2003l g0l Al&E o] OLIIAE 2004'd 7€l L]Labs AHE-3FRL 5.

/\]iiqj/\e]i}\i 5HOOEA§%/ 6HO 6:I-/ % E— 45‘]-
=]
=

=
g2 A4

Location: Isla Canales de Tierra, an island off the Pacific coast of Panama
Construction completed: June 2005
Travel time from Boston: about 12 hours

Facilities include: Labs for chemistry and biology plus oceanside lab with seawater system;
diving locker and boats; library and conference room; dormitory and single accommodations;
all meals provided on site. Fully air—conditioned with wireless broadband Internet throughout.

_ L]L—S: oq:rLz]‘:o]] Al H]—JJA/\]HJ,]_ /\]Zﬂ/\] Xﬂ—I—B‘]— m 0}4/]?4' ) g]— _IJ:_H:]}_},
F¥sd F= ATE. 2 AI4 o= TE Ederu olgh= ”‘1“ Oq:r“a‘lw:_ A & 5]
=H o] 494 FarH £t AR e 59 7S 58 Ve

- 3 AU ESAAHTC 430 N 81° 3478 W)S ?%6}04 Regsiar glom
(Panama LJL underwater tropical observatory-PLUTO), JIHHIC 2% & 4 Q15

Accommodations

e 66 US dollar a nignt per person for dorm room, includes all meals
e 77 US dollar for a private room, includes all meals

Boat Rental
e 15" Aquasan 22 US dollar an hour includes fuel
e 20’ Aguasan 27,50 US dollar an hour includes fuel
e 23" Eduardono 33 US dollar an hour includes captain and fuel
e 37’ Busboat 71,50 US dollar an hour includes captain and fuel
® 27" Munson Landing craft 110 US dollar an hour including fuel and Captain

Extras

e | ocal guide 10.00 US dollar an hour
e | aundry 1.10 US doallar a load
e |nternational phone calls 2.20 US dollar a minute
e | ocal phone calls 0.55 US dollar a minute

O




W AFYEATEY eE ATErE GeR 2L,
* Biodiversity in the Ocean(ZLCtY4)
* Discovery and characterization of organisms
* Origins and ecological functions
+ The Health of Marine Ecosystems(ME{H =X ¥ X|HIt54)
* Indicators of ecosystem health and sustainability
* New theoretical and analytical methods
+ New Tools for Ocean Biology(MZ22 HEF i)
* New sensors, instruments and analyses for biological properties and processes
* Laboratory and field applications, ocean observatories
o I FAETYA (Discover life) : oA vAAEZIA ol2&= FHAS FY AE
T A A7), detE, 54 g A7 2 AEY 9, As dF 5
o SN 2~" ] 7 E (Sustain ecosystems) : W AMH G S FHOE AJEH A
2o A et AE7sd B ARAI2E S 42 4 3= A HE(indicators) ]
gk A7, EUEE, AZE o]&% Frhdyed gk o
o o A 28}

S FAET ] AER T (Develop tools) : AT AP AT
A APARAe] Fash AR AA, 714H T AE5H 2 3
o g dF7le A

1
ot

A5l 5 YEFALYA T EHThe Deep Ocean Exploration Institute - DOEI)

DOEI®] 8 dF+= AXH sits doyle 7184 A9 3ds d+sta, A7
st HelEAEAE e AY =8 AR A A7)

Ns 53 A H2, AsA S AEA G 2AL v g A 5
FgrozN NMZE FEG oA ALNEY 7eAdS OstAd oz ARSI A4
=384 AE To Ui 2ALE Fdse AL, gAFHA VEes
Msta 83t Asie] s, A7), dAAGAA ARE FRe= 5
detazl oefgk AqEso] A YE.

=3
=

slrel B84 54 24 ¥, 1
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A

ATER] F4Y AP H3, AT 5, 191 gt AT
o A4s3 JE BAE 5 AT G5 AYAgo] U A 9FE =wa
1, el ST S 2Yse ARG, ARFIA BINE 9F 2 A2 HAY

EEEREZER, 3
AFHES e A7 AL AT A e DA dF AT

A7 A9 o AT A%, sk, ad 0 BEAL 9 24

FEALD B A AU ATRAE Nee FEE HAZ 5 e A2 1% AT
% g A

Seafloor Observatory Science and Instrumentation H ¥l $AZ o2

g % 9dE BILE AT I0A - AVH TR AFE BEHD o2 ¥ Y
T8 Fi ATIRAYARRY ol g FAATE AFAYN AAVSIS o] e



g 71719 A2 AAZAE ALete TS AU E $93ka 9l Fluid
Flow in Geologic Systems EHlvt= frAlols# A A2 WslE ofr|sie =384
XL“Q‘JJr w4 /‘ﬂﬁxﬂoﬂ EHGL ATE XL A+ VHAHEE  Earth’'s Deep

% [} l:]%
3 Aw—s}oq FaEe FHoR

sl 2 =2
A =xs AR

(5) TDive and Discover; & <93t SAIEAS A7 B F & QJEU AlolE
(www.divediscover.whoi.edu) . FZZoXx &FstH Al ATEAL} FHE A}
P50 4RSS ANTOE FAEH YA UZo] B 3 1

MelA 2749 BA7F o] AEUE B8] ANz T

- Revealing the fundamental forces that drive our planet

Earth and its oceans are not a fixed and static surface veneer, but rather components of a
dynamic, interacting system—all set in motion by underlying forces at work in deeper layers of
our planet. The Deep Ocean Exploration Institute seeks to learn how the entire Earth system
works by investigating the planetary processes that shape Earth’s surface, regulate the chemistry of
its oceans, and affect its inhabitants.

- Spearheading development of deep-submergence technology

WHOI has consistently pioneered deep-sea technology to penetrate the oceans. The Oceanographic
is home to the National Deep Submergence Facility, which operates the world-famous submersible
Alvin, and several remotely operated and autonomous vehicles that provide unparalleled access to
the deep. The Deep Ocean Exploration Institute promotes development of deep-sea technology,
including vehicles, sensors, and seafloor observatories, to establish a continuous, long-term
exploratory presence in the deep ocean.

- Natural disasters, natural resources, and life in extreme environments

At the forefront of the ocean frontier, the Deep Ocean Exploration Institute investigates the
fundamental planetary forces and phenomena that:

* generate earthquakes, volcanoes, and tsunamis
* forge large offshore oil, gas, and mineral deposits
* support thriving communities of life, on and below the seafloor, that hold key clues to the
evolution of life on Earth and the possibility of life on other planets.
The Deep Ocean Exploration Institute seeks discoveries that provide a fuller understanding of the planet we
live on and offer substantial benefits to humankind

- Underwater explosive effects including depth charges (5% %3+ 3F)

- Bathythermograph invented and applied to submarine, ASW and US submariners
instruction (FFAANA ALEEH = AdA7| 22 A)

* Deep ocean acoustics, deep scattering layer, biologic noise, ocean dynamics, currents,
tides, waves (A 3l=%, AafEsts, AESH JS, L9, 7, 2/, A= 5)



- Long range acoustic propagation paths—convergence zone, bottom bounce, deep sound
channel (ZAg &3 A9 3 =)

- Submarine detection and surveillance, and stealth tactics (3= 7A])

- Oceanographic operations expertise —moorings, instrument employment in open ocean
and the Arctic (F=38) oM 9] | Fe&LF-FolE, A7IMA & 35 F)

A FPFQA AREAY $E8AFE o3I} FF S AEHoR sl o IurR
o] i, HHEGE WAATFZZAE AFV|H, TESHRE 71WE AJEFS Fla
A, T dUARGE AAFS 53 S 8ATEFS S e g1t AR
o8 3 FEA SLAFTEES 337 % st AL rolatlol, A, =29 0],
&, 9=, &5, A7txE, 299, 281 5Yo] As
7198

A A4 a8y Jwdt 1g 2w FE

WHOI= 54
ANA olAE= -

Instruments(7}= 24 58 WEA E&H OS2 Sk Cycloidal Mass Spectrometry 3]
AP, Raytheon(=" 2 &3 A28l A|FA}), Schlumberger(#3 2 7} 71do] dg
3 7, ZEAE A 2 FRI)ES 2F3= 34}, Teck Cominco(BY & FE3
AP, Teledyne Benthos(3l &4 57, AAL HolHEF, T4, 44859 7« 9 &

A A" Sol s

WHOI $497Z 53] wWx7]Y spinoffe2 AH¥ 3Ah= Hydroid(REMUS AUV
7]1%), McLane Research Laboratories(3H7dEUE B0 L AAE |3t 7]41]-5
AE EF], Foly AE, sFAIRolEALH, YAAEAF F), Webb Research
Corporation(E7 & sl¥e4 A7 3 EUEPS A s baksl, A= 8 Alg),
Woods Hole Group(dl 79 & <Fs AMHl2 A|F), Biological Environmental

Sampling Systems, Inc. 5°] U+

A8 B A2
ol F I 71ES 98] st Aldd MBS WHOZE Algstal 3ls. oM <
HE A EC] YRR olH 3 &) FE&HY E52 53 2

Café Thorium Radioanalytical Facility

Computerized Scanning and Imaging Facility (CSI)

CTD Calibration Laboratory

Graphic Services

Iselin Marine Facility

Martha’s Vineyard Coastal Observatory (MVCO)

Micropaleontology Mass Spectrometry Facility

Mooring Operations, Engineering, and Field Support Group

Multidisciplinary Instrumentation in Support of Oceanography

National Deep Submergence Facility (NDSF)



National Ocean Sciences Accelerator Mass Spectrometry Facility
Northeast National Ion Microprobe Facility (NENIMF)

Nutrient Analytical Facility

Organic Mass Spectrometry Facility

Plasma Mass Spectrometry Facility

[e)
12. A4 4
2008 FFUY U$169.3M (~2,3019 Y, 1:1,2009 71=)
== o= " = o A
s 2= (USMillion) HIZ (%) Has=
e | 2| 201 |m2] 205) 204 | w5 | 205 | 2007 | 208 | 2000 o0 220 2008 | 2004 220 2006 2(730 2008| S Fiora
STAIE U M H O
515 | 580 | 500|634 | 675 | 702 | 699 | 79.22 | 81.53 | 65.6 | 438| 48 | 47 |495| 50 | 464 |50.1| 482 | grants .
NSF 89 | 23 |25|31] 415 | 426 | 406 | 47.89 | 46.16
Navy 148 | 163 [ 169]184| 142 | 121 | 136 | 1470 | 17.25
NOAA 41 | 51 | 55| 74| 85 | 105 | 111 | 11.46 | 12.43
Dept of
Eraray 07 | 08 |07]|09| 07 | 05 | 07 | 054 | 0.7
USGS 09 | 09 | 12] 08| 10| 15 | 106 | 1.14 | 1.39
NASA 07 | 07 |o6| o8| o7 | 10 | 107 | 1.08 | 1.71
others 14 | 19|18 10] 09| 20 | 18 | 241 | 240
ARY/oRZE =
E=TEN TR
HIELE - >
Xleiet| 12| 180|214/ 207) 210 | 212 | 29 | 26.19| 36.58 | 130 | 11.3 | 17.4| 153|154 15 | 152|166 21.6 (private contri
= bution/grants/
subcontracts)
JaETET
AR | 146 | 163 |178|176] 201 | 209 | 219 | 23.85 | 26.59 | 14.1 | 123 |14.5| 130 | 14.7| 15 | 145 15.1| 157
Xigd
A:?’S(fee) 04 | 05 |06|05| 0% | 02 | 0| 1.00| 171 | 03| 04| 05| 04| 04|01| 0406|100
me | 73| 80 [86[88] 94 | 96 | 98 [ 1037] 1041 83| 60[70] 65]69|68] 65| 66]6.15|===/3H=
JIe= | 114 | 204 [109]192] 131 | 134 | 207 | 1253 | 765 | 76 | 30| 89| 142] 96 | 95| 137 79| 452 | y1=2/71=/=
EX01e! | 33 | 33 |37 [35| 34 | 35 | 37 | 368 | 850 | 41| 25|30 | 26| 25| 25| 25| 23| 207 | XOIXS
MBI/ |47 1 09 | 10| 10| 0% | 10 | 0% | 100 | 102 | 1.1 ] 07| 08| 07| 07]07]| 06| 06/ 060| ZEH
2HE ) ’ ’ ) ' ’ ’ ) ’ ' ' ’ ' ' ' ) ) EINIERS
el 01 |02]02] o5 [ 05 | 03 | 037 | 0.28 02| 01]03]04]02]02]016
£40! |103.3]1325| 123| 135 | 186.5| 1405 | 150.8| 158.21 | 169.3 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
o JA¥AG : 2008d%0l= AT2A 1399, 712, 220, A 1529 & 2T F 14349
oM, FHAL ATAY FEo| HEERY 1479, AT, ARAL, PR, Y 5

= Aeletd 9117 9.

emeritus& —
adjuncts, 93 scientific staff ,
139

joint program
students, 152

postdoc scholars &

fellows, 99 N\

technical staff, 220
visiting/guest
investigators,

guest students,

162 scientific support,

183

postdoc
investigator, 18

marine crew, 112

admin, facilities & —

service staff, 253
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13.

Table of Organization
o

A4A B8
A7 4224, FH1H 2314), F/5 FFA 6, 71EH BAIA - @A)
g Uz | Bm Y - o
85/
K 1969 off k= AL 302
norr 2685
83/
Atlantis 1997 off k= AL 602
3510
Ocean 1975 53/ sl k= AL 60
ceanus 960 BT AL 60
. & 2eE St 20kts 2|
Tioga 2004 p—32l mAIT}S of oFod A




& = S ZHm)/ - ~ -
aaEay | 9F 23 s ar=ol & ml
Alvin 1964 71 FoIETH 104 4,500m

Nereus ol Ao BFALM
2007 2,100kg stoleal= 11,000m
Dol /2 M 5l K| EFALA programmable
ABE 1993 3.2 L ’
100A[ ZF 5,000m
AUV
REMUS 1.3 150m-6,000m
(see below)
Jason Il /Medea | 2002 3.4 6,500m
FAEA A2
Argo ll/TowCam 1993 14.7 6,000m
BIOMAPER I 3.8 500m
VPR 120m
SeaSoar 3.3m/~400kg
6,000m/
_ 20074 58 stelol
DSL-120 3.3 X EATOAZES
2 0[N
AUV 2,000m
1.5 Sonar & optical
SeaBED images
AUV Puma
2007
(plume mapper)
AUV Jaguar 2007
CAMPER
(Camera Sampier)
Spray glider 2
Slocum glider 2
AUV
APOGEE 2 5m/200kg =213 =4 0fl A 4,500m

(autonomous polar
geophysical explorer)

A T=2|EFA




AUV A | 2A4 |
REMUS Al21= | m) | ko | T & 28

REMUS (Remote Environmental Monitoring
UnitS) 100 is a compact, light-weight,
autonomous underwater vehicle designed fgr
operation in coastal environments up to 100
REMUS 100 19 37 100 meters in depth. can be configured to include
a wide variety of standard and/or customer
specified sensors and system options to meet
unigue autonomous mission requirements.

designed through ONR to support the Navy's
growing need for operations requiring extended
endurance, increased payload capacity &
REMUS 600 324 | 240 600 greater operating depth. It boasts the same
proven software and electronic subsystems
found in our highly successful REMUS 100
AUV & increased capabilities.

This Semi—-Autonomous Mapping System was
designed under a cooperative program
involving Navy in support of deep-water
REMUS autonomous operations. It boasts the same
6000/SAMS 71 884.5 | 6000 | proven software and electronic subsystems

found in our highly successful REMUS 100
AUV, with a depth rating, endurance, and
payload that allow for autonomous operations
in up to 6000 meters of water

Another larger version of REMUS, TIV was
recently developed for New York City's
' Department of Environmental Protection. WHOI
Tunnel Inspection designed TIV to navigate & document the
Vehicle (TIV) condition of a 72-km aqueduct that provides 65
percent of the drinking water to the
metropolitan ~ NYC area. The  vehicle
successfully navigated interior tunnel walls
during its 15-hour trip.
Similar to the REMUS-600 in vehicle size,
constructed out of titanium, can swim to much
deeper depths & carries a more advanced
sensor package for underwater mapping and
imaging. contain dual frequency Edgetech
sidescan sonars for high resolution sonar
REMUS 3000 35.8 335 3000 | imagery & dual digital camera systems for
maximum coverage, mutlidimensional image
mapping. inertial navigation systems, phased
array ADCPs, Imagenex pencil beam forward
looking sonars, optical backscattering sensors,
conductivity,  temperature  and  pressure
Sensors.
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MAGELLAN Expediton (MGLN)
B, ok - iptamdss 20l
Y ity

s

R

3070 € 7t] Magellan BAME2A Z(R/V Melville)

Scripps Institution of Oceanography
University of California, San Diego
9500 Gilman Drive
La Jolla, CA 92093-210 USA
tel: 1-858-822-2489  fax: 1-858-453-0167
£ °]A] : http:/ /www.sio.ucsd.edu
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Scripps Institution of Oceanography, SIO

SN AFAT7|BOE WK eSS B3t Jon 2470 A FE w oA 7 9
2]

0 19039 SYME, 2 2 FAXRA FY HHoZ AETA William E. Ritter7}
Frohs e dFLFATEE AlFste] 20030 10057dS 7IESt O
100573 A4t

© 1910 George E. Scripps Memorial Marine Biological Laboratory= A9

o 1912d A EYol 7 W} FHAATLE A

.71 &

o SIOA ¢ sfFetell= sjFel et =2, 3eh, A=, A, AF=dd77F 24,
]

o 9%, 7% @ uA
- Q% AFES B9 ol 91 A, U7), AT B o YAe] tE F3k7 ofs)
7, W% 9 A

SIO= A xYol 9 AMyojolal st ko AEHAL B e, FA4F 2 =28
2], 3], siFAA, Aoy, £, A, AF, A 3 BEE o] AlF
ste A3 AEol et 2A| o4k AL E A SIO= 200+ acre(809,371+n,
240,000+%)9] F-Ao 74(Fd FYRT 17 S7hHe] ¥dS BFsta da o] dg$
3l & A3 850,000 gross square feet(79,000m’, 238883)2] F-3to] & H o] glow
aMe] A A EZALES} 2ag s ABEAFGo] 5. (Scripps main campus/La
Jolla(+Scripps Coastal Reserve), Nimitz Marine Facility/Point Loma, Elliott Field
Station/Scripps Ranch, Mt. Soledad Laboratories/La Jolla)



COflAE  F5e]l US164.75M(SF 1,97799 € 11,2009 7).
e T wgh (ahere) Ads i (k)
2000 145.0 T 6.6
2001 148.5 1 35
2002 154.6 T 61
2003 132.8 1218
2004 138.6 15.8
2005 142.5 139
2006 153.65 T11.15
2007-2008 162.84 19.19
2008-2009 164.75 11.91
Olgl : AN ET AALAAES EF 5] 20779 .
s | apae | 180%| A%/ (B9 | V28R azx | 2g | Az |auy| ae | o)
2RI T e |2 |G 3R A | an | as | ae| 9w | (IR
i under-
(1:51) re;;:g?ggrs other | P8 | arine computer/ | ontific | central | SSientific graguat graduate Sg;ls(igrrlg/
professors sclentists |academics |, o . | support F}]‘;Eggf;llg?: support |administration adrnr;st[aho student | students volur}11teers/
] others
staff
2004 | 100 87 176 | 100 114 9 138 29 141 | 108 | 226 | 1610
2005 | 1011 87 2067 | 1041 | 1441 1151 1391 | 321 | 1421 1151 | 2411 | 516
2006 | 97} | 881 | 2431 796 2431 | 456
07/08| 92| | 87 | 2571 807 1 28 | 4861
os/00| 971 | 87= | 2821 790 2971|5821
(%) | @%) | ([14%) (37%) (11%) | (29%)

*Ag o W4 (819), Ul ¥ n S (prof.in residence)(3%W), A/ E Z/F 14 (adjunct professor)(139F)
= AT AF A (researcher)(578), ZZ A E 78 2 (project scientists)(30%)
e 8] 08/099 =Y 1 e v FFA YA (volunteers) T E g,

A] 2} 8} A G B (Geosciences Research Division, GRD)

A FEF e} P EZ A4 (Cecil H. and Ida M. Green Institute of Geophysics and Planetary
Physics, IGPP)

3 &t 7](Oceans & Atmosphere(E 2] & ©F))

) 7]} 8} Al Ef (Center for Atmosphere Sciences)

7] A5 (Climate Research Division)
3l &2 4 ¥ 4 (Marine Physical Laboratory)



}d -5 (Physical Oceanography Research Division)
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Ao E AA g T AT ol WAAFH 7 Ik A9 H=9} &7, 3l
%, A aEa B2k F99 3 wB@L U@ AT Sol g SI09) AT
Qe v 4F B FAH ATHAES Hed Yor] oF 53 A ATE
TRl AAAQD AFA 9SSkl As
(5) SIOE 47 9] AT FLIPolehe sl FetATE 918 FTUF 5ol ALolMRE ®
tFoll o2 7174A] AAB ol g AFEeE T3 1 9 Bds BRAAEE 2
08 s BAAGEFAEE5E, dIFAF, fATH R, 2N AL, =dqARY, 5
SATF=YU I F), 758, FAAE, FHARY, T, AFAAANA, 7]
AHl BAA, dFoeld AAd=z2a Fo] dF &S Add
6) SIO AF 20 AAF SFIFELS g7 2E
DO Aduted 2 HIrEAA
Q@ HAFSH
® ATEY 2 PAEY AFL(ZRAFOZE SI09 ABEFREA | 2&E] S0 7
gk AAEE 7HA L o R AFEES A HolA +3)
@ UC A|Z Yol $-FATA(ZAY FY Aoy slog 2183 AN fA)

® Sea Grant College ZZ 1 (307] Sea Grant ZZ 1% F 7} &)

® FEYzZZAE ;. Azlojg o] EL A A4 (Array Network Facility), HiSeaNet, US
National Ocean Bottom Seismograph Instrument Pool(OBSIP), Z & 3o} Fi-<d
el FH#S A 2~¥l(Southern California Coastal Ocean Observing System,
SCCOOS), FA1 4+ 7 8HAE (The Southwest Fisheries Science Center, SWFSC/
NMFS/ NOAA; CalCOFI Z=Zdlo] 2&5 0] 9ls), SIOSED(MUL ZZAE),
SIO-BP ¥ ¥ (314 geo-hazard H7} 7l&/N¢EH), T43N7 2000(Ridge 2000),

AEFe) oA Lok (A AL/ BHAL - S-8-al F 8}, A& 3l et (Biological oceanography),
A= (Marine biology), 71533t #|#st, x|FE2%}, & f3}st - #|s5te), &£
S@7hY e AA) (xATFHSFA T, SBAI S (S = Fo A 8F))

st A3 9 digdR dF B
_—TLE_ %%‘_ ‘g% 3H oo]: 7]:?: X]:FL 6Ho<} X]?jl 8]] Ool:za].-_@—/ A—l/\]_ =
ek |sjeket | AR | Bet | 2e | =2e | B | A | :
2006718 | 20 27 | s1 | 26 | 32 | 22 | 2 38 242(' 120/ 122)
20077+ | 18 34 | 51 | 20 | 29 | 20 | 2 30 4 | 2280¢ 114/ 114
20087+ | 25 35 | 50 | 2 | 27 | 19 | 2 24 5 (220908 115/ 114)
&0 ALz R
) AIAIF ] A5 AFE 98] g AES AFE : A4, 914, sensors, 7
T4, FA5L, FLIP 5 t4s 292 5. £33 A8l 53 22 AAFAI o] &2
goigto gz A3 a8 AFAye] gAS Fola S
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(2) A2 370e] T/ (initiatives)

Hete] 7|2ATE FPshe Aola IS FTHL
Soro

kS dol = A7} A3 9

O #7FHg] st M2 HALH2 FTSEEK new approaches to environmental

science)

®©

v o] A =252 FA(TEACH leaders of tomorrow’s science)

@ #&HA e g AMEE ol 9 HAL(COMMUNICATE new understanding of

scientific discoveries)

Of. £ TR0} : sFAF= Al dAFets S Aed
(1) 7159 t71FgE k= 7|k A7 FA LTS Adste] A7 )/ d/ 4+

/A= =, 99, gste] FaEel THe T S
- AYs @Y, AR 2 1097 AR 71FHE, 5 98, BEEAL
(radiation), tH7]-3] 7+ G Z2A| 2, 19H Fgo] 7|5 WA= 9, 100
dol A Wiwhd Fete] 7R Y 58 XS oiEgArt trlel SHHE As
Flstdetl old g dde trl-agRte] AT7E HEY A=Y SOl sAHew
FA8h= AEHe] HUE £ old 52 T3l 71T W) T8 Z2Ax
=< HEUE R 715EEY 7S st vsMRAge] fEHstE
d St AHES o] Aol e ThEdSo R e AEs Add JA=dds)
AT FEE HolHEs AFHoE 45t t7] doj &3 tr]ede] HdE
Abek FERA SOl WA= Sl Wit olslE FEAA. SOk Wrled
T Ad/E 7S 10~15% FaAA 718A LS ndA T vhe Ae vetdh

d AFg/AE/ag/Z2ade g3 2e

- Atmospheric Research Laboratory

- Center for Coastal Studies

- California Applications Program CAP

- Climate Sciences Curricular Group

- Cecil H. & Ida M. Green Institute of Geophysics & Planetary Physics|

Joint Center for Observation System Science

- Center for Atmospheric Sciences

- Climate Research Division

- Center for Clouds, Chemistry, and Climate

- Coastal Data Information Program

- COMPAS Center for Observations, Modeling & Prediction at Scripps|

Experimental Climate Prediction Center

- Geosciences Research Division

- Integrative Oceanography Division (I0D)

- Joint Environmental Data Analysis Center

- Joint Institute for Marine Observations

- Marine Meteorology Research Group

- Ocean State Estimation Projects

- Physical Oceanography Research Division

- WOCE Hydrographic Program Office

(2) EFSHEF : SIOONA 7 BRI A7EFS TEHoR xste FofRA
of 4573 2] PI7} ol low AA= A S s Fg ez UHANL 3l EF
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Fisheries Investigations, CalCOFI ZZ 1)+
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- Biological Collections

- Biological Oceanography Curricular Group

- California Applications Program CAP

- California Current Ecosystem LTER

- Center for Marine Biodiversity & Conservation

- Center for Marine Biotechnology & Biomedicine

- Climate Research Division

- Experimental Climate Prediction Center

- Geosciences Research Division

- Integrative Oceanography Division

- Marine Biology Curricular Group

- Marine Biology Research Division

- NASA Specialized Center of Research and Training

(NSCORT) in Exobiology

- Oceanographic Collections

- Ocean State Estimation Projects

- Scripps Genome Center

- Southwest Fisheries Science Center

-California Cooperative Oceanic Fisheries Investigations (CalCOFI)

3 BhehRokE HFBA, 7], AFESGH 2w 4AH Z2 A0} A9F I
2 AT PRI AP ZeAE, AFY 2UYS APl FP.
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- Aluwihare Lab

- Atmospheric Research Laboratory

- California Current Ecosystem LTER

- Center for Atmospheric Sciences

- Marine Physical Lab

- Geosciences Research Division

- Integrative Oceanography Division

- Joint Center for Observation System Science

- Marine Biology Research Division

- Marine Chemistry & Geochemistry Curricular Group

- Center for Marine Biotechnology & Biomedicine

- NASA Specialized Center of Research and Training (NSCORT) in Exobiology

- Ocean Bottom Seismograph Facility

- Center for Clouds, Chemistry, & Climate
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- Applied Ocean Science Curricular Group

- Atmospheric Research Laboratory

- Cecil H. & Ida M. Green Institute of Geophysics and Planetary

- Center for Atmospheric Sciences

Physics

- WOCE Hydrographic Program Office

- Center for Clouds, Chemistry, & Climate

- Ocean Bottom Seismograph Facility

- Coastal Observing Research & Development Center

- Marine Physical Lab

- Joint Environmental Data Analysis

- Marine Biology Research Division

- Joint Center for Observation System Science

- Marine Meteorology Research Group

- Center for Marine Biotechnology & Biomedicine

- Physical Oceanography Research Division
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- Cecil H. & Ida M. Green Institute of Geophysics and Planetary Physics

- Geosciences Research Division

- Geological Sciences Curricular Group

- Geophysics Curricular Group

- Geochemistry and Marine Chemistry Curricular Group

- Integrative Oceanography Division

- Marine Biology Research Division

- Marine Physical Lab

- NASA Specialized Center of Research and Training (NSCORT) in Exobiologyl|-

Ocean Bottom Seismograph Facility
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- Atmospheric Research Laboratory - Biological Oceanography Curricular Group

- California Applications Program CAP - California Current Ecosystem LTER

- Joint Center for Observation System Science - Marine Physical Lab

- Center for Clouds, Chemistry, and Climate - Center for Coastal Studies

- Climate Research Division - Coastal Data Information Program

- Marine Meteorology Research Group - Marine Biology Research Division

- Experimental Climate Prediction Center - Oceanographic Collections

- Integrative Oceanography Division - Center for Atmospheric Sciences

- Joint Institute for Marine Observations - Joint Environmental Data Analysis Center

- Center for Observations, Modeling and Prediction at Scripps|- Coastal Observing Research and Development Center
COMPAS COMPAS

- California Cooperative Oceanic Fisheries Investigations —|- Cecil H. & Ida M. Green Institute of Geophysics and
CalCOFI Planetary Physics

- Ocean Bottom Seismograph Facility - Ocean State Estimation Projects

- Physical Oceanography Curricular Group - Physical Oceanography Research Division

- CLIVAR and Carbon Hydrographic Data Office

- Physical Oceanography Curricular Group - Geophysics Curricular Group

- Cecil H. & Ida M. Green Institute of Geophysics and|- COMPAS Center for Observations, Modeling &
Planetary Physics Prediction at Scripps

- Marine Physical Lab - Ocean Bottom Seismograph Facility

- Physical Oceanography Research Division - Marine Meteorology Research Group

- Joint Environmental Data Analysis Center - WOCE Hydrographic Program Office

- Center for Coastal Studies - Coastal Data Information Program
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= POGO (Partnership for Observation of the Global Oceans), A& FA}8}7] 9%k
IODP (Integrated Ocean Drilling Program), JGOF(Joint Global Ocean Flux Study),



IGBP(International Geosphere- Biosphere Programme) & = A 7}8td G322 13 of
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Genomics, Biotechnology, &

dolshAy FuAon SYL PUHA Fu/Foidhs FALZaWY AN e
o Zovt ¢ B2 Z2adldr st FE/FAsta A
ARGO Global Ocean Observing System (GOOS)
Global Ocean Data Assimilation Experiment (GODAE) International Geosphere—Biosphere Programme (IGBP)
Climate Variability and Predictability (CLIVAR) International Research Institute for Climate Prediction (IRI)
Coastal Ocean Observations Panel (COOP) Joint Global Ocean Flux Study (JGOFS)
EuroGOOS OceanObs
Global Climate Observing System (GCOS) Ocean Observing Panel for Climate (OOPC)
Global Environment Facility (GEF) OceanPortal
Census of Marine Life (CoML) Surface Ocean Lower Atmosphere Study (SOLAS)
Global Ocean Ecosystem Dynamics (GLOBEC) World Ocean Circulation Experiment (WOCE)
Geotraces Global Drifter Program (GDP)
International GNSS Service (IGS)
AL Ol2iAH =
(1) 7|29TE FAFoZE Frdhe A=A AFAE S48+, AAZE G Azto] A
549 238 ojFtd Bad AHee WAL 4TS FRAE AL N

337 ¥8Fe] Center for California Coastal Environment,
Center for Marine Biodiversity and Conservation(CMBC),

Center for Marine

Biomedicine, Center for Ocean Observations,

Modeling, and Prediction at Scripps(COMPAS), Center for Earthquake Studies 5 <]
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(Department of Commerce) A%9 = H7|FE7]EAT 2 (National Institute for
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T3 vigkrle] A2 ZH A E<2 Robert Paine Scripps Forum for Science, Society,
and the Environment (Scripps Seaside Forum)¢] 7Zo] &5 H. o] A|HE F3l <
FAbE 7135 8 7)950] SI09] 253 SIoCl 'S #Ale] wobA 2 Ve H
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A zlo] A siohH G sz o} SIO is worth fighting for...

;ﬁ_ iﬂ 29l _Q_E Og 6()]:0] U] ZE_] Zi—g—i *  The world will continue to call upon S10 to deploy its unusual diversity of
scientific talents in areas of enduring human concern such as global climate

_(ll E:] % . change, the globalization of air pollution, the decline of marine ecosystems,

earthquakes, volcanoes and natural disasters, medicine and human health,
stressed coastal environments and fisheries.
Community Cyber infrastructure
*  The world will continue to be fascinated by the excitement of scientific
discovery, by new and exotic marine creatures, and by the exploration of the

for Advanced Marine Microbial

deep.
ECOIOgy ResearCh and Analy51s *  The world will continue to derive ecconomic value from improved resource
. o t, precision desy, climate and weather forecasts, marine drug
(CAMERA) T2 E-H ey GOI‘dOI"[ discovery, and the many other applications of S10 research.
and Betty More E'_]_ ZJ'ZH %_Q.E J—?‘ *  The world will continue to ask S10 to convey the meaning of its research to

policy-makers, business leaders, schoolchildren, and the general public.
ok o elo H10 3 5
B oF 240999 7|H 5 gH3} . o ;
+  Wonderful students will continue to be attracted by our educational program’s

2 = OO LS o unusual combination of intellectual rigor, scientific diversity, physical
Oq EZ] E] AN - J—;{l_ UCSD"] E]_ adventure, and importance to humanity’s future,
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v ROBERT . SPROLY
CAPTAN | Thomas Desjarding Christopher Curl John Mandon Richard Yullo Tom Goffines jofflcer in cha
RELREF CAFTAN | Dravid Murline Eric Buck & Murray Stein Mhurray Stein & Roger Price | Murray $ein, lan Lawrence &
& Roger Price NiA
TviE | Oceancgraphic research | Desaragraphic research | Oceanographic reseasch | Cceanographic research | Floating n-.rlurnm!nlarln
TEARBUILT | 1996 1968 (refitted, 1992) V978 {refivted, 19495-96) 1981 1962 |
EAR ACOUIRED BY SCRIPFS | 1996 1965 1578 1984 1962 I
CWRER | UE Mavy L5 Harey Unbeersty of Califomia University of Californla LLE. Mawy i
LEMGTH | 273 fewt 279 feit V70 et 125 feet 355 fest -'
CRUGBING SPEEC | 12 hnots 117 knets 10 kniots 9 knots varied® 4
CREW | 22 x| 12 5 A in pont, 5 undenvay
SCIENTIFIC PARTY | 37 kL] 19 12
] 16% 27} Ship Rates(H & AIER)
*‘jli“?‘ﬂi 51%@ U2 ;}1 fixed(with o/h 16%)
- - 2006 2007 2008 2009
R/V Roger Revelle $22,397 | $22,544 | $35,690| $36,934
R/V Melville $22,761 | $24,514 | $34,100| $35,033
R/V New Horizon $13,325| $13,819| $18,190| $19,358
R/V Robert G. Sproul $8,913 $9,146 | $11,986 | $11,860 -

% All rates include crew, fuel, food, standard shipboard
technical services and limited port logistics

@ r/v melvite @RIV New Horizon () RV Roger Revelle Q) R/V Robert Gordon Sproul



Afod Roger Revelle Melville New Horizon Robert Gordon Sproul
=< (83m, 3180GRT) (85m, 2516GRT) (52m, 297GRT) (38m, 84 GRT)
oA 315 277 2002 1242
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9. AFA MM (section-unit) FLATL 53 A

o AT X (Research Section/Unit)

Marine Biology Research Division
- diverse research o marine cfganisms, including
peneiics, blochemisiny, phyalalogy, ecology and evalulion
= inclunes fhe Conter for Marine Bioobveraity Snd Conservaion
- includes e Scripps Genome Cemnder

Integrative Oceanography Division
= coupiing of pinyaical and blofogical processes In maring ecosysiems
- includes e CalCOF Program
- Includies the NSF CCE LTER

Center for Marine Biotechnology and Biomedicing
= Fonedrd & maring nelunal products, including undersianding thelr rale in
rafuane and thedr podeniial uses in blomedicine

o o 4599 Fa ATAST 1 9 ATAL, AFATY, FASo] o] ATRA] 7
o3 HEAFF = Marine Biology Research Division (MBRD), Center for Marine
Biotechnology and Biomedicine (CMBB), and Integrative Oceanography Division
(IOD)9] 37§ AT-H(division, etc) T2 U ojdoem 7+ AFTS SIO, UCSD %

BATH FAAE0] Felss Fa AT U wKVEL FIYL



A fundamentally new view with microbes as a major

bisloglcal fo structuring the i 1 = Experimental Frocess Ouses
Lladfele{len ] rog struciuring marine ecosysiems Hota S A Y I .

sunlight Exwotic microbes
' PAhoae™ | Time Series Messtraments
v - Avgmeried CRTOFT (F fimes e )
: 2o ¥ Safedite ramale sevsng
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o [ S ra— ] T Protoros Morinea Hire seos hindcas modeds
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; — Bacteria
- - B e e, B, 1. Becimraton 7051 il o Oowan Tnformalics
~MNew challenge: incorporate microblal diversity & v Edcation and Oulreach
ecosystem functions in models—- to predict how microbes W ool orey” conyrnties

structure ecosystems in pristine and stressed systems _
CCE LTER Z21% Q4

o MBRD @7A5L sldaTsel 453}, 4, 43, A 2 ALY 52 vielg)
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o = CMBC(Center for marine Biodiversity and Conservation), Al=4H, 3
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27 (collection) F°] U+
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o AFHeATHE 76 uF, THA, AFASE o] FAAHULH Cecil H. & Ida
M. Green Institute of Geophysics and Planetary Physics (IGPP)%} the Geosciences
Research Division (GRD)®] 9+E& X33 IGPPY AT+ b4 HAE £¥ste
g A7, A48, SA5H A4y, A, 3=, A7), A7), g 2 A
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Climate Research Division (CRD), Marine Physical Laboratory (MPL), 7123l the
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. ETCIEtM|M = 2 124 (Special Multidisciplinary Programs)

o] AT EFAAAME 3/ AFFH @97l EFEHET Center for Marine
Biodiversity and Conservation(CMBC), the Scripps Genome Center(SGC) 1¥] il

the Center for Observations Modeling and Prediction at Scripps ¢.

The Center for Marine Biodiversity and Conservation 3 ¢4 & A5 F(MBRD) 4
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(7) National Space Grant College and Fellowship Z2 13 & T3 A& ¥ o
™ Continuing Observations & Remote Sensing of AUAV eXperiment 2= X2 1
T st 5. T3 AARC, o714 A (Atmospheric Research Lab, ARL),
California Space Grant Consortium(CaSGC), +-F&2 % T84l H(Cetner for
Astrophysics and Space Sciences, CASS), ©7]#&t4l ¥ (Center for Atmospheric
Sciences, CAS), SIO T3 =3}



Lt X722 - YA 22| A4 (Institute of Geophysics and Planetary Physics - IGPP)

(1)

)

®

Cecil H. and Ida M Green IGPP= ZZ XYoo} tfste] SR I =8 AT749 3 A
HOZA SIOWol AA=HAS. AF7E A& 2 AE &8 55 T3l SIOS) ofF UH
St BAE FASHL JoH, IGPP AFEL Z22dA g 2, ofnpel, 2tel 75, W
Abol= UC AH2ET 22 g2 292 gl Eo] g A7 Sl A&
3 A= FES A dFshe FAY.

SIO®l 91X gt IGPP= SIO9] AT - A7 - A AAZQ A =H
o, AAB#=7|A 9 Al Eyol, EElY, J|27]|A2d S AX" ¢

Fe A
A 101 g o] (arrays), AL olo] AAH FUS A WEYD, BEHF £ L34
A, SHEAS A% X e, ARG 5o A7 ANTL $Psh

A+

T3, AF4% AFEES Tl FESA, AAHENAY ATy, F54, vy
B AP, siARAAA 2 S, 1485 gAY 2239 AF 55 5t
Rqow, A8 A XU ELZA(IDA, global network of seismic stations), 4l A3 ©]
g o](arrays), FAFFZAVNESRZ, FHHEY 5 25234 UESZ, 43 5%
a9 A dolH A4S T3 vithel §2)9 AAZANGH o A4 9]/dd ol H
T2 +gst A5 53] ASATE AFEy] A z2afom ghldt A4AT
£ ot deH AR A, sATESA, AP AP AT, F2SHY,
ANAD7IA 7T T dNdAA 33

AFHAS AFARE, SRR, FA8, AFH8, 2aFa AFsH oy o]
(array), A 2718}, HIA & H38}, A 7127 S, A4S AE, AR7E, ATFEHT
A st A dAd, AFEA A, SFN S, ST, BPdE 19
3 B o] 2FH A

Cl. cHZ|z}&tME{(Center for Atmospheric Sciences - CAS)

ARA 7)ok BAR AT 9 AFS A7E A5 ol o A FWSE 7
Wela dZa7] 95H CAS ATAES ALY WS ALetn FAeH Af2e
94 QA - A7A R A ol F BAS

General Atomics Altus NASA DC-3 Grob Egrett Ross Aviation Twin-Otter

Triana satellite NASA ER-2



NCAR C-130 General Atomics Gnat ARL Ground Station

(2) AFEope @ trlvgAe] 22 @ ey, @ ool E - TF - £E717F 7%
'1l:— A, @ olojed Fo] ofAlo} xele] $7] B B oA Y @ ArjA
e

A Soler, © 4300 AT, © - FE - FINE AG AFAS

5]

_

W, @ grha 93, ® AgolNe] ARTAT ol UL

Ly
*Physics and Chemistry of the particles in the atmosphere *Chemistry of the tropical troposphere
*Role of aerosols in the asian monsoon and the hydrological cycle *Chemistry of the Stratosphere
*Climate feedback due to convection, clouds and water vapor *Monsoon dynamics

*Role of aerosols, clouds and water vapor in climate *Bio—optics in the ocean

(3) X-rays AH&SH ZF ool & vgxa A4S & F de 7IES Ndeded ole s
71es T 7] o E &9 {U|E=4 2
ok

HE FrIEdo] A & SHAA= &

& sk Aleg dHA S CAS A7AE oldF FrlEdEo] dojelE vdA
PR 2o Qe A HIWRey olgd wHe Aoy Eo] FE% S
AGA FFsteA 59 dojelE SAS HeE A

(4) g 719} s HRY JEF AsBAE ATstr] AMA S5 ALE Mass
SpectrometerE AH8-3t] HIHALE st A&aiA] 27] s 55 EA8kL A

o5 T3l dloje=e S-S ot

(5) CCN(cloud condensation nuclei) counter 2= 717 F5& 5o BES JA3)
= 8 dojd=2A4 FE7IY SA7IAC At FEE oY E wHAE A
F A S o] E S48t o]y g AR E Bt} A BAEEE 3 &S F2
HEadFderige TP EE8F

INDOEX Observatory
Tower in Kaashidhoo
Observatory

- | Kaashidhoo Climate
= | Observatorytj o] A=
24717

o 7]¥ 54 (Kaashidhoo Climate Observatory)

BB 9] 74154 (Kaashidhoo Island)ell $1%]3F EtjBgR 9} C'¢olo] F&
199837 H AT olHE FH-E4%L ALHORE R - o] &AL
INDOEX Z2IHE #3317 /g #F4= Aoy, ofF 44 7]
W AEHeR 99 ogoln Sl09] #Eotd FYATL FFOoE A
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?:t:rnotl: .Irgzrrll;]jltilcor;f Observatory Address:
oy Rep Kaashidhoo Climate
Maldives Observator
Island of Kaashidhoo servatory
. o Observatory Magu NE
Latitude: 4.96640° N Kaashidhoo, Republic of
Longitude: 73.46566° E s ReP

. Maldives
%ﬁ’jtlz‘):ﬁ:og;i 5 hours Phone &Fax: +960 44 01 75
Established: December 1997 Data link: +960 44 00 67 Kaashidhoo Climate Observatory7} $1x1%

Kaashidhoo “J

Cegler Far Marlne Blobecholiogy and Hhsnecdicine

(UNIBE) - SIEY

23 AFFEY FATHA o]27A BFF W] ATE £,

3 g T30 o8
2 Y gled AP F) AN BEE, BER, 5
HE, BARAY, Ar, ARYRY 5 0D LobE TFSHT 9L 0T
WE AFE GA HFYRA] Fe YT FAGH SFAe AN FehE A
o g AEE F5HE ANFT 3



* Aurora Biosciences, Neurocrine Biosciences, CalBioMarine Technologies, Nereus
Pharmaceuticals, Mitokor Corporation, CPKelco Corporation, Sequola Biosciences, Diversa

Corporation, KentSeaTech Technologies

O
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5 (Climate Research Division - CRD)

el A8 Alagog Aty oy, 1F:Y3 e 10383 &

L B AL AAH AT Wsksh £k SOz Qs AT PXE A9

ATetes FAAEA 7], i, 54 28 AFAEE =

28 2 79 BY Fopy /RS ngow ATE

1FA 2] t7], v, sA%W, 28 AFAES S

A Aoz o8 E AEAEHE olAsh] AL DhrE ope) A

7hEol 715 ATt Frofsiofof gk

Je A= AFNEHR 719 dAE ZAE, 7|5 s}
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FAAE BUERT, A,

A
Az, W e AN A5 o] A9 7 A

« 7153 E AP A E =23 (ECPC, Experimental Climate Prediction Center)
« A x Yo} SE&ZZ A E(CAP, California Applications Project)
« 7] %W 3H(ACPI< the accelerated climate prediction initiative demonstration project)
« 9= ¢} g (El Nino and La Nina)
* 3| &% 7}(Ocean State Estimation)
Bt X|2}stod L 5(Geosciences Research Division - GRD)

(1) GRD= vl=ef g3} thFel A =7, s 22l 7] 5 BT FA49 942 5
At A A, A, dr1Be Y BRE EYeA Ao g, X7, S 28 x
o7lsh B B4, oA, A48 Aol tlal ATFE Shn glow, 34
Aoz A, HAs, nAAIS, F2ALS, AFEes BAN2AA, A3
o, WES Aztel A8, 2eW WAEG A7 S| AFE YL,

BeF wpg oty Azt dEs) oo A A(subduction)&sS 3d ¢ ATFE
Ao, oo BtFof mig oty A x| F4H] Anatahan©] GALZ|F A= =
2 30k AP FHEste o]of] dAE = 4 "34 & =23 7}—*“"”1(5111fur
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(1)

(2)

HHE A QAN AESHIAEY vFEE JSEFH] BAC dis olEE Fola
2} 4% Drake PassageS W&3lGS. ©] AHL AEZFIAEY AA|Fo] vyt
FolAE Foz ojulE Aol PPo] AEF AOE FZHI 9l WEE U]
EHE 283 SAZFH FdH AAAFEHY 5ol i suHe A=
22y oy ATE olWe BEasvt Y Fod 24w Fedr B 2o W
stol] A== DA wkgsh=A el v A+

I~
)
~
M

U I W ojitste e AT 48] HEolAS Aol JfAaFstE]

] 2E
Az olF e ey, =24 245 d
Seismogenic Zone ExperimentE F3 3. o] A= AfAIF< Z7IRUHH 713
H] AX|, A|lg84 9 7=, CATmeter 23] 5 &

Al Sgtoll 2 &l(Integrative Oceanography Division, 10D)

AA AP A= Ad=TgAEHR A=TAE 1 FEH S Ao E ZEF a0 At
Qe rl2Hlol gk kA V)5S =o]7] 95t Center for Coastal Studies®}
Marine Life Research Group©] &4 S| FTATHE =AU+, o] 2L ITF

AHATE G ol ol MFILE A st olFHF S N =

=)
il

A

N

=7t 2.

ATzZ2a 778 dFaF] As

Checkley A3 (01733} : Fisheries Oceanography Z}8Ad-S Wikt QL
GLOBEC Small Pelagic Fish and Climate Change Program(SPACC)< 33tal 3l
o o]F LS FAFSH= CUFES(continuous underway fish egg sampler)S €83}

Cheresking 2 @A (314} : FElB &2 F= FLAFHH(AAIW), =g ol=2
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P Ao F=AT, Aguihas Undercurrent &3, Deception 2 A9 XA 5& F
atRom offel T2 st gy FEo 2HE wFAL AL

Eastern Boundary
Currents

Ekman Spiral | CalCOFI ADCP

Drake Passage AAIW Antarctic ADCP Shipboard Web ‘

e

¢

Agulh'as Current

- AXFAGE 2 G ZaAA 2dy . dudE AT £
- Levin AP HAEHA) « B4 AFEOFE soft sediment A2 A 9] 33 AH,
/

RO EES x]OL,,]_ _u;_% EE/EHE/AE/ A F5 AL, oHE
o] mA= A A%, f5 E4 FZFe A 2 RG] A
Aol A= 4%, xﬂ/\}/\/ A A AEA 5. AT AFAdTde] FHT
zeAEZAE dAgFYole A, dagr Eo MYAZ A, d5A
HHzol A vA= FA4E, AgEESA G Holdy} A= J,
o o-m-r(kelp)fﬁr o] Fskel AAA 3

- Chlorophy.ll PRR ptics packae
A=z A

(engineering infrastructure) : ©] FoFo| A ¢ A& hydraulics 434 ¥
Aol THe T A= A7 AALE HolHE gHsta 'FZX1 1A
DAL A 7] o] 2lol & o] gk HAF =L A8k A

EgrEm s ofelo] wix ek 3, M ]Xo , AbgH
AE/8tst zmAlA AR, 7138 T X3,
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ﬂ# Aol Pt FH S A2, B A (calibrate), ¥l X],
]74]*25)( 718, AlaY 229 55 obvE2s

, EM, 344, GPS, RF telemetry, ¢}U=71, tAE
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SR

WIND WAVE CHANNEL

o M= xjd GLASS WALLED WAVE CHANNEL
o B4 FA43F A4 GRANULAR FLUID MECHANICS TEST FACILITY
* Z1& 4% DEEP TANK
o A Zo]%ald STRATIFIED FLOW CHANNEL
e AE A 0l%5 Bd OSCILLATORY FLOW TUNNEL
o ¢}& A3 Y PRESSURE TEST CHAMBERS
o 7| ATFYEA A OCEAN ATMOSPHERE RESEARCH PRESSURE FACILITY
o 2T tEH = Z A A]H TEMPERATURE-PRESSURE CALIBRATION FACILITY
e 3|&HIOI=2 Al4d ROTATING TABLE FACILITY
o HAEAH| 2 FIELD INSTRUMENT POOL
e 1 2] 7]} XY other SUPPORT
- 3 A Y (collection) : FHA oAM= 10D} #HsI] FHFFE tigh 3o F
e 3 glon, FEEFAEL 2 FES AXGT UL
- A3 A € (computational) : E]8H4 FHiFE| o] AE 7|HIAA S AUt 5. o
A olgo] AWE AME3stH, o]H s AlH WESA 9 #HIE AH9F
5l 2 =01 1= (Marine Biology Research Division - MBRD)

(1) MBRD= af|gdTokill A AT H4Z 738 FAZEA A2z WA (cell & development),
B e &} %138} (ecology & evolution), H| ¥ =7} AY 2] (microbiology and physiology)%} &
dy AFgAES HFsl Ao

(2) B4 AFEoke B, AE, AA R PR FEOE ooy gy A4
= AYFED AL, AN FAFYE2GY, BF FAFYRLGE, 290 Y
FAELZH 9 g4 7H 2FHBE0] U=
Marine Vertebrates Pelagic Benthic Cored Sediments DOredged Rocks Underway Geophysical Data

Invertebrates Invertebrates
Over 2 million fish More then 110,000 whde | Over 40 000 lots of Over 15,000 core More than 2,000 hauls of Geophysical data collected
specimens zooplankton sanples sorted specimens sections dredged rocks underway on Scripps expeditions
(3) 25707F @
(laboratories) SI0 Oceanographic Collections
Q1850 & Sample Locations
ATFLENA
% 5 ge E @ tommmemen
1 L. T3k Center for Marine SEER
T i
biodiversity and Conservation©| it GNP,
Felstl we& MBRDATAES
Center for Marine Biotechnology e o
and Bio- medicined] F3t7]% & ¥

=5 A4

perimental aquarium),

=2

o
A= (ex-

ot
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E A B 4% H(live specimen collections), X E %4 (boat operations), 12
= LS

A

EAREA 717 ¥] (molecular equipment) 5°] 3. AHES a3 22 F3S
(@)
h=3

- AR a9 AYE gAY RHEATF 3 (conduct world-class research on

marine biodiversity and conservation)

g S HstAE-S FA(prepare future biodiversity and conservation

scientists)

- A=A 9 F8(act as a think tank).

A7AE o A RS 55 St AFE A8 E FYsrs F3

(promote effective communication between researchers)

) T BA Rk

- Alzet FA(cell & development) : A FBA P ujolyP oA A &g,
amphioxus (Branchiostoma) 4 7]3t&<te] Almddst, HASEAAHNE ] g, B=
o7 WAA WY, 7Isd Als

- )¢} X 3l(ecology & evolution) : 3}FA%}, FHFF& L H} A3t T 73
2 RATEES SARRTL WAL, DYVE DR A, A
Aes oF, ez A, s Foe =
A& AeA, 13 2 TAE(EvoDevo)

- ] 4 (microbiology) : 1%F vhol el 2/ uhel elol/ 4B EFaEE] RS, 1e)w o] S
o] s ol YA st e g, FHFF=Y T VA E, Alot=rtE g
ol R E S ANEH F=, G AANAMY S o B 2= T SAEG 2 g

nNAEEe] 48, AZdrdEs ]‘ﬂo}*‘ 2483 &

o2
b
=
0

- A2 (physiology) : T& Bl o= A Eas
A=, AFA 2EH 2 g ‘i%, *}%‘iﬂéﬂ 7%, @RS TAEEY Y

- A rotsl dsle] 3749 4l

_WL
—|~
NE
014
re
)
i
2
alfe

O

@ A 2 23X ME|(Center for Marine Biodiversity and Conservation, CMBC)
® s YMYETI|= I MHO|S ME{Center for Marine Biotechnology & Biomedicine, CMBB)
o}

(5) ThFg A HlA F7H#S stations = X]Xc‘}%}oq A&EAOE H5S TPt A=
Station M2 @A 143 F<F Al&EH #SHI v AFo2A Az Yol T4 o
kx| Ao QX3 Ao FFA YHE F71E 55 XA HaldSFdd T8 =
T 5. T3 ALOHA stationo| A= 3toto] s FAIAIE £48 A8 #SE 3t
N3 3Fefo] A Yo A e Hawaii-2 Observatory(H20) M= 7] BEUHYS &

(6) 370 ¢ &% AH 1F

o AFEIA HZME{(Scripps Genome Center, SGC)

- Al AE= MBRD £&02 wa7 S35 3= o Okﬂ]ifﬂrﬁ—}% et A
9o HH G bioinformatics E AT A A 2 AAS AFe = T
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v A E Aol ti gk ALk
St =gk E=3 ALY
19] 8 HZHo= 3L
AAdgels st o= CAMERA(the
Cyberinfrastructure for Advanced Marine Microbial Ecology Research and Analysis)
= ZEAEV} =4, o] AFAHE, California Insitute for Telecommunications
and Information Technology(Calit@), J. Craig Venter Institute?}e] ¥ ZZ A E Q.
o] Z2AE= AHYHA &2 FAFHAMEH HE 59 TS} viEzE LA,

ZZAEE FEIZAE (public)dt &2 A E (private)7} U2

ZZAHE Community

Public

Private(genome analysis projects)

MAGPIE Project Demo(Multipurpose Automated Genome
Project Investigation Environment)

Amphioxus (Branchiostoma floridae)

Marine Particulate Bacteria (Azam Lab)

MANATEE Project Demo(a web—based gene evaluation
and genome annotation tool that can view, modify and store
annotation for prokaryotic and eukaryotic genomes)

Endoriftia persephone

Lyngbya sp.

Taeniopygia guttata (zebra finch) ESTs

Manganese Oxidizing Bacteria (Tebo Lab)

Microscilla marina

Primer design for site directed mutagenesis

Ostreococcus lucimarinus

Salinispora sp.

MANATEE Genome

-
et Callabotats: " lnriute
§ .--.a|_||
_!,,,

b —"‘HI‘-

o ¥FBCIAM U EA HME(Center for Marine Biodiversity & Conservation, CMBC)
- 2001 59l AHEACH, AAA IFFTHELT B tigt I+ st
HeaE FAsHH, FHIAFY &S stal, AFAESIY ol AAE B gﬁ.ﬁi %
Tk IR A2 IS =

- EFTAS JAHA AFZEAES Fal HAStAEo] Yy FHIAHS ol H B
sota gty EQATIeH EwS FiL, dstAA Sl A sl dst Atsaeke B
FAIA AHEE okl 3t =S FRISIEE ot A AR} ARk ARIE A
Hots de7] AT AaFely AHPEEE AHT

Esploning Coral Reef Ecovysiems Across a Gradend of

Human Dishataees m the Norfsm Ling lslands
Parven dacd
= '
g st
Pybatad . Ploysiy e
1 A
Coviebms it
o 1S L

Cbserang Coral Reefs from Large 1o Fire Scales

S insclors)
T
i i 2
0] el
| o0l wns
| 001 e 0.
| non

Hurmaags
Fish

Corals
Iwvertebanies
Algae
Frofsis

Bacteria LT |

Virscs L CLEL]
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(3)

(4)

Slgat S FAAR NG ALE vpgoz 7z [P S =
AT PSP, AAFBel, YR, APy [ @D -
Ti], N _‘]‘_‘q ni] Hokrs =o %Xﬂ sAae o7 Project Scientists(ZZAEA ) 2
3 wd AW sdr|ES Auste] A dx 2 Research scientists($1-*¥}8+4}) 13
97 BASAZ2 Iy B ok Mz o |fdc Sudns@Ed T | o
A MEdEsS A8st A Visiting Researchers(Z9a+<) 1
A= T4 ATATHAZ 1946350 AHE | Emeritus(F el 79) 1
MPLE& TZ]—Q—X{]ZQ, od“?'—rii—j-%% X}%é‘:ﬂ— 9}19.]11 Research Associates( %) 2
S| AT A= L) F-HA| Z A (sponsored projects) | Technical Staff(7149) 52

o
o
2
v

vl = %HJ—E‘Q’]' e ’ 13]—1——’- 1 9 Odtg-7] Administrative Staff(3d&J3AY) | 21
o HEH AU . EYol TAE Space
and Naval Warfare Systems Center(SPAWAR)l| ¢33l U=

g4 - T7ed ZIxdTe NEe s, 53] S5 oA AL A gt

AL £ 92,

MPLS] 9FE % AE ol Qw3 MAE A% AFAAE Sol
= [e]
o

f

42 A7sin 45 o @ BEL Fol +F AR P &olA )
Hol e Age ANE Rolx, T WAL sTol BLE FE Ao T8
& slFetst grlE PR YA AT - FAANE RAY

— To investigate and apply knowledge about the ocean, its boundaries and the surrounding media to the solution
of the Navy's problems in undersea warefare and ocean technology; and

— To provide research training of students in areas of oceanography and ocean technology which have application
to Navy requirements.

(5)

©]

BTN HGANL PROCTRIING: B TER INTRRRETION
W Heighons, J. Hildisbrord Ll Hodghie, & cablousier CIRET
UL CHAMERLLOR
Wanye Anes F'o UL Muperson, L thebouslier ULl Mg L e
OUERA CHEMTTIY PR CHTIN, o oy TMCISFHER OFTIE
P Dsfugein’s O Dwird M, Byl 3 Wi
UMDORLLATN AN CCIRN DFTICE PR OORRN PAYLIC
L] T e A Py, | Sy
BENMCHOON | DEDPRYICL. R FLOCH FEATH BARPI MR CHOLDO
B RS L saiies atipt CACRCHPHCH DY
P, larmlole
DHEP FOAL GrECe Do, FERMIT TOMOCRAPHIC EUSRY, HERALE0M LI
BT SEROR CAPVINITIEC SPVTY, IACTIC SUMTY D) CLANINTS
F. S, . Salsoamer. e 1AM OO BOITTOM (R

ATIAFES dVHF o2 s AAAEE YA S453 e 38 59 #S G
gt TS T 3 3 =g
Fehat A, 7l F FeaE, sfFASgH A= S
ol gt &5 Adste WA B LAY, AHA 7174 A4 (industria
shop facility), 9177 '&(Research & Development) Shops©| S5
A7) 22 (MPL Research And Development Shop)2 1946 d =] AHE =Y

—_—

machinery

FoEA GFR HFATIF 55 AFATI UG BAG FUE ALy 92,
ARG AWAGg A9 4GP E AR/ EAE0] ta Yo, 50ofde]

— 109 —



%

(6)

T
A1, 2], FAZAZA] Al2EH 5 g 7AHY s AFHOE A A
- ZAA ol = A7 394 10vH Z7]9] s Ro] 58 fEsta e, 4 2
Az st #Esle AHE 3
- R&D Shop?] Z7]+= oF 18,000ft20|H & AY, 3|23 A%, Ze~Y 8 9 37
oA By 59 dx 33
-A2¥Y o g2 D7) A Mastercam 7.25 AFE3 331 A2 59 VS
AR

ATFEoF ¢ Y8 H 5 F(Ocean Environmental Acoustics), 3l &F338HOcean optics),
215 %12 (Signal processing), A¢#Z7lE (Coastal observatory development), 7]
I Fa28/34dF I =(Air sea interactions/surface waves), 3l %3} 3}H(Marine
chemistry), ™ 7133} (Atmospheric optics), & &F°]&(Acoustic theory), % 9733}
(underwater imaging), 3l A& (Marine geology), S FSEE 2L NS 7173

=

T

A
(Upper ocean physics and ocean- atmosphere boundary layer), 3l %X/ 53F
o=

IS

e}

g=o
(Marine mammal acoustics), *|Z18t3} 2] 7-&2](Seismology and geophysics), <H7
&l 7 (Nearshore waves and currents)
MFEE AP BAEE A, Fa77] 2 EF
Ff717] &3 & (Floating Instrument Platform , FLIP)-2 3 ol Al oA 22
A g s AAFLY A ZAFoH, A FATASN o F TaT ATHLEE
. A AlAY Aol o] Tkt BElEYotddS FHowE o

AFskal
75 3%
L& A& (Doppler Sonar)= FLIPO| F2E thE2] A|2®l 02X 115019 S35

vhoh 2 wAl A ERAE Sl o 5
% A%, 22w 19 HgTe) FEAe S BE o
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sfFolitstera 549 7|FEY (reference)

8 A 2] 21 A (Ocean Bottom Seismometer, OBS)= 3} % &] A #AZ7|2A s+
Hdo g FP AR Y= 7|7IME el &&5H A7)V, 2aH2E -0
AR ASFS AYse dT7aT stHd(HE dT4as WHOIY). ol 7171=

245 AJ TS HA 7] (Autonomous Tethered Vehicle, ATV)

](coastal observatory) A]Z=%l

F7k/ okt 21 A 871 (Day/Night Whole Sky Imager)

245 F & A7l (Autonomous Underwater Vehicle, AUV)

A8l o A7) 71X 2~ 8l (Deep Tow Instrument System)= A& 2 X|FEZ AF, &
AAT, A =F B A7 SAATE TR

Y #=7FH](Marine Observatories)© E 3| FATFoll A AF&EH o2 d=H 3¢

Bolt FEOE AEST 9.

¢
¢

r %
AN
N

AT 7IA Z= La Jolla Facilities®} 34 &< Point Loma Facilities”7} $)=4l,
o]

239 HFEYAT o] FIAT YL

(1) gl B4 543 gdd g F2 BS54 0|24 FAE AT FA
24 UFE AT Yo g Ry AR gEEE, 4 T wmE st
O|E77HA FHAZ YA AFATE FHsAL Ue. olERE iyt ok st
o FzAE AT AeSAAFTY, SFAN daSAY], 5F =& 9S4
9 AER Zeidol=s M A+

(2) F28%F

@ 3

20,000,00054 2] 7FEH AHFS HFE F U= ¥2
PORD®| A7¥4E2 olgg ZH3 AJA7t o= 7h=Aol sl A3}
© 1, Hawaii Ocean-Mixing ExperimentHOME)E &3l HolHES £33 A+
AT Aol mEw o2 g £RA|AY vk WFSE D 4 Hog wolyriar
k2 shelo]ld WlolA] &8/ (turbulence)E T3l YEFS 7HAL 231 A 5
A AR WRId= A998 54, F AAT ol s AgH ez A3

29S8 53 Okhotskdlol] 9] &8 EAS $R3 QA4S
e F o] Sy go tsiA ofF W AHRE E 5 AUS. 53
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™ o] 1°1'°ﬂ/\1 A= e FHEEY € 94 89 AT S 2=

=] (eddies)= 3l & 717 2H
29l 98-S 3. TOPEX/Poseidon $14
: —S—H Oo]:% X]Oﬂ]j]-]:]— O]——r T;]‘O]:B-]' eddy ?j'—_'_

g
g o
ot
oL
H
l
[ied
o
fr
o
o
fru
uz 1
_83
o)

o dlo

il <
TOPEX/Poseidon H|°|E & /\}Q—o}oq ) 7)48ko] & k=3
¥ dEAEe g A7t Thed Al
7 olx =

e

Indonesian flowS £3l ©o]F

S
=1 O5EFE #ESA=H o] A9
throuthOW«l H 5l 74] Eﬁﬂi ‘3}%0 ar ‘ﬂE%@l 714174 vlgtel] ¥Eg-3sH E)
BEel FAFe weste Ae2 yEws. ol#Ed dFE  #3l INSTANT
(International Nusantara Stratification and Transport)\ﬂ- St FAIA 22170
T Fodstar a1, inflow e} outflow A el Fojyg)S A X5l o]& #ZF3t Y
H & Aol I 9 4HSH7E 2Rt throughflow ] A7 #5S & A <.

®

Q0 Rl ooy oy B 12 (o
o2

EI>_’14 o,

® PN FFAE REE ALY 240 BYSHH 2z o3 2Y. 4B
AEe BFE BAL F 1N LEE Areln out Bl TgEel Ae
2234 2471 BEety) GEd] PORDE ole g wdlo] slsufs 2o 2
242 TPSHD 9. 53 THYAESS A7) GolM WAL FAR F2 HE o
HAE 2 & doke 5512 412 TFatel GBS AN APH 2dYS
A7

@ PORD7} HA}Q1ataL <3 8}
EF71= Fshd 3,000717F =
A= PORDONA wHE 37709 /7715 ol&sto] 717357

GRSt BRe EPHYE dTse TAATAY B
Mixing Experiment(HOME) T2 IS FYPsta o, AFEH
T Qe ddAdl dalA LolrnATE AY

© 9¥d ssATAE L8] Fojstal il WOCE F283 B, v= Asfict
#}8}7)%], Z2g)al Levitus 71 AEATFANE 7odeta LS.

o FHHEAFHEAAEH(Joint Environmental Data Analysis - JEDA Center)

> NEMOEIF/1EAS $31 M =2 A

2
Y
©
ox
w
O
g

=3
Hawaii Ocean
2 o] 71A

o 23Y2E FHFHZ, 2dg, 9 ZAH (Center for Observations, Modeling and
Prediction at Scrlpps, COMPAS) : 2% ATAHZA FAEAH S 7fdslr] 9
g 3hAl A =¥S stal, SIOE AEZQ AR &8 dom A AT Eof

= S drdAdel g S Y. 2 Bho AV|FHo 7 AE-3}E Holdx
COMPAS7} Bt} A A A Oi 7HH‘9 o wet #HAE 1A gAY 53] o]istEAa
7F Al 7)ol Aelste Al wE o]sl e} Al YET A AV sl FAE H X =
FFel st A+ = oﬁ 3= ol U A4 gEAd Aol It 4
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o slojakn dEd WA APF BAE QI AT 2L, AFLAY, 8
e 274 59

o WOCE FZx =213 A4 (WOCE Hydrographic Program Office, WHPO)
« L dlzg v o]E) &<l Data for Model Calibration and Validation

«EF A A A~Bll T Carbon system studies
— Changes in anthropogenic carbon inventory
— Transport of carbon, oxygen and nutrients
— Large scale natural and anthropogenic variability of biogeochemical properties
Ay T4y @ 2 AT Heat and freshwater storage and flux studies
= Dlvergence of transport—surface fluxes
— Transport of heat and salt
— Storage of heat and freshwater
= Globally changing inventories of heat and freshwater
<A sl/Ate G =#AT Deep and shallow water mass and ventilation studies
— Changes in subduction and formation rates
— Effective spreading rates
— Pathways of ventilation
— Rates of dilution
— Water mass ages
A5 71 A7] %7 Calibration of autonomous sensors
— ARGO salinity sensors
— Biogeochemical moorings and floats
— Relationships between sensors and other properties

O International Repeat Hydrography Program

o 1 2] WOCE Hydrographic Program Pacific and Indian Ocean Online Atlases, US

Clivar and Carbon Dioxide Repeat Hydrography Program % ©] PORD®] 42 5| o]

AomA FEAT FAH dFzZ2ad B Asujrd FEHoR Fo &
(http:/ /www.ioc.unesco.org/ioccp/TS.html)

7l 7Bt a&
) A E o} a7 - ARA|2H - 7] E 95 (California Current Ecosystem - Long
Term Ecological Research(CCE-LTER); http://cce.lternet.edu/)
OBJECTIVE: To understand the mechanism leading to temporal transitions between
different states of the pelagic ecosystem
ool TEIWL 0049E AR AFE Aoz nFe 267) R AHATHENDL F
e ole AYEUel BF - Ak Y AEA 2 HAFAEFA(LTER CCE:
Nonlinear Transitions in the California Current Coastal Pelagic Ecosystem)< T-FH,
v = 2 & A T (NSF/OCE-Biological Oceanography #03-599)] 509112 A=} 7]E}
7B Ao A P2 F oF 66.29 S Hhol( ]°J 7]Z}: 2004.9~2010.8) 20043 F-E 2010
W7kA 6 dzt AFsHA He T2 A9 9% 329° HAX -120.3° F 193,000k
ool Aol sfF o] HejALH, 715 B AdaY o Z2ALE ol#str]
g ZZ I} 2004 F-E 2008 A7EA €] 184 AMF e EE F 2559 94S AdAT

O o] x2 L AF7HA 60 7}7le] F23) 5 o] CalCOFI(the California Cooperative
Oceanic Fisheries Investigation)E 7|2E TS WHE AFZ2 PO 2ZA A
HFAHAF, AL B4}, agx 2dd e =Aow Ol-‘?‘oié_‘ Roln F& A A A
WA S ARESt sldFAR AL REE, AR A, us % FRIT 55 FH
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MWSF Long Term Ecological Ressarch (LTER) Network.
Tomestnal, Aguatic, & Manne sysioms

Upper oosan ourments ADCP, data analyses
Temgaratune, saiiniy, Chi a fusnesosn CTD w/ fuorometer
Iradlance | st profiles & dady FAR)PAR meters

Light transmission & 660 nm RranEmiSsmeter

Creygen CTD, auto-Winkler

Sl0-based Mutrients (N, 7, 5 - ammonium  fute analyzer
California Current Fron concentration Felume flow injection
Saa surface pCOZ * IR absarbance:
Farticuate CAN dry combustion
Disschved organics (DOC, DON) comburstion
Prienary procaction 14C-uptais - POC, DOC
I CH a concentration [extracted) Fucrometer
Taxon-specific pigments HALC
W Bacteria £ prosuinirophs Flow cytometry
Nang- B microplanibon k Microscogy, FlowCAM
Monrea Coral Real Mesarooplankton, optical sire clsos OPC, LOPC
Mesorooptankton, sentinel spaches.  Microscopy, 2005CAN
Nekton Fish e counts, ranwts

Fambea

Migdle Esur Reglonal LTER Herawork .
L

e Eurap Aoy LTER R

= dirwlria

Ofe A 2 FES AAsked 2ole E4717] R AREE Ued 2 AES
g83ta . BAHIE AFSH F AlEE F4o] 7153 CHN analyzer,

Environmental scanning electron microscope, ICP-Mass spectrometer, ICP-optical

emission spectrometer, stable isotope mass spectrometer, x-ray difractometer -5 ©|

[} =N
DA .

Cambridge S—360 scanning electron microscope(500,000X)

EDS with freeze dryers,

critical dryers,

sputter coaters,

Cameca electron microprobe with 4 spectrometers,

EDS,

Scintag XRD—2000 x—ray powder diffractometer,

Fisons 8410 x—ray fluorometer with 60 position auto
sampler,

Hewlett Packard 5988 gas chromatograph—mass
spectrometer with autosampler,

chemical and electron impact ionization and direct
insertion probe,

Varian 300 and 400 MHz NMRs capable of 1—-D and 2—D
H, C, N, and F nuclei,

coulometer for carbon analysis,

UV —visible and FTIR spectrometers,

Perkin Elmer 2400 CHN analyzer,

and ultra—precision balance,

Perkin Elmer 5000 Flame A.A. with Zeeman graphite
furnace,

DNA sequencer,

BET analyzer for density & surface area measurements,

Finnigan MAT 252 stable isotope mass spectrometer,

Perkin Elmer HPLC system,

VG Plasma Quad II ICP/MS; Perkin Elmer Optima 3000
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Environmental Scanning Electron Microscope(FEI Company,
Quanta 600 Specifications)

3.5 nm @ 30 kV3.5 High vacuum

Resolution: |nm @ 30 kV3.5 nm @ mglj(;%eslﬁ\v; Vma;(;l:gw
30 kV15 nm @ 3 kV

vacuum mode

High vacuum
modeLow vacuum
mode

6x — 1,000,000x6x —

Magnification: 1.000,000x

Effectove 0104 PER RATE TRLE CATSOE
TO NIV STRSIDAINSIDE RATE
USRS - RATE

INSTRUMENT:

Personme] Raie Haur i 0 um 1%
Elmenial Anshyrer Enmmpie i | 7! 2 s11
Ezvreanmil Seermi Electios Mairsacepe Hesg 50 20 1m0 b1 (]
Indu ity Congled Plavms Chetical Fmivien. Hiem 550 §14 S S0
Trdutovely’ Covpled Flaima Mlass Spactrosster How 5T 533 5105 151
Ehtesn Misrogeshs Haiar 1.0 10§70 SROOS
Mclewr hymetic Pesorancs Spsctromatsr all casis WA
Iscoope Bato Miass Spectrometer ST 341 7 I ) NA
Irvirared Specereenceer, U7 Speciromeier Hear 10 LT e Mo
X-Bary Flusreacesse Hesg 50 1 SR e
X-Fary Deffcicnitor Heig 320 1 SR Seh=

Specimen Preparation Resharge (1 ne lnsoramena Is

Sputter Coating CAu, AuPd, A0 5 1] ] 55
Crewnl Paemt Drng L] L3 4] 1
Froezs Dryosg 3 8 5 4
Waterial Uiage Becharge

Z3P Dk aath £ F31] 520
=) sach ] 4] i
Pariong Permat permmt 4 0] 5%

Mkt eute, Ameent of aubsdy goem b Une Uses eeflests the fact that vamy ozmited
=+ premperary wbnidy thes 123104

(2) =¥ (Birch Aquarium, BAS)

BIRCH AQUARIUM AT SCRIPPS
L= September 16, 1992
SN 2300 Expedition Way
EINE 9:00am—5:00pm daily(Closed Thanksgiving, Christmas, & New|
o= Year’s davs%
$11.00 Adults 18+ / $9.00 Seniors 60+ /$8.00 College studnetd
oIXt 2 with ID
Se= $7.50 Youths 3-17/$7.50 UCSD & & &4 /Children 2 & Undeq]
Free/Members Free
ESNES] 3-hour courtesy parking
OHPEE (858) 534-FISH
=AEE Nonprofit
EEPIE $14,000,000 (land donated by UCSD)
= AFATEE 1989
= T2 S5 150,000 gallons
= =2 MAE3 60+
Z JAME 5,000 (2,500 fish; 2,500 invertebrates)
= MES, 200 fish species / 181 invertebrate species
= 9N 400,000+/ 4
= SIAgI 2N 77,000/ 4
2 FIE A 264 cars weekends—314 spaces
= S0l 64,157 Sq.Ft.
Total interior*: 32,657 Sq.Ft.
*aqﬁlarium/ *museum | 8,058 Sq.Ft./3,737 Sq.Ft.
*bookshop/*other space| 1,896 Sq.Ft. /18,9665q.Ft.(classrooms/ offices/ galleria/supporf
tide pool/outside patios wing)
4,500 Sq.Ft./27,000 Sq.Ft.(entrance/education/courtyard)
ESE] 708 & & 300+ A2 Xt
ZOjol Sty D= MM =

b 3a7he) Sl glom I ATE I FPs T 9
B2 L3t FEu BEY F Qe A9 of
FERL AR F =T H 0S5 FEUY
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AT AT} 4, AFRA Z0]n st Ad, T2 Y, 1elT ABE 5 %
S slgtstol AP ollAES F. £HW e YRW YFE 5 £YF
o2 AEHL I 9 B83 dite V)EE Ee UAES S8 S8,

(3) = #1¥ ¥ (International Relations)

A AAHR Fstat, AR, 223 A7 A=AET FA ] 49 73
et S8 ERATREAGY oY ARG T2 1AL 057 9 =,

O FAYY ZIAE  3F237), LEE3AN), FAZQRIA), SLQ1), ZF219), F=
(17), AUTH(15), ol2eoK(12) 53 A B2 Y Z=AES Fsta 5. 7|E
Zrhste] YRS SAE LT 2L

Antarctica :: 1 Iceland :: 2 Philippines :: 2
Argentina :: 3 India :: 1 Poland :: 8
Australia :: 23 Indonesia :: 4 Portugal :: 3
Austria :: 2 Israel :: 6 Russia :: 11
Belize :: 1 Italy = 12 Saudi Arabia :: 1
Bermuda :: 2 Japan : 23 Seychelles :: 1
Brazil :: 3 Jordan :: 1 Singapore :: 1
Canada :: 15 Kazakhstan :: 1 South Africa :: 2
Cape Verde :: 1 Kiribati :: 1 South Korea :: 2
Chile :: 9 Kwajalein :: 1 Spain :: 4

China :: 4 Kyrgyzstan :: 1 Sri Lanka = 1
Colombia :: 1 Mexico :: 21 Sweden :: 7
Costa Rica :: 3 Multiple :: 17 Switzerland :: 3
Czech Republic :: 1 Netherlands :: 4 Taiwan :: 6
Denmark :: 3 New Caledonia :: 1 Turkey = 2
Eritrea = 1 New Zealand :: 11 Turkmenistan :: 1
Estonia :: 1 Norway :: 9 Uganda :: 1

Fiji = 1 Pakistan :: 1 Ukraine :: 1
France :: 19 Panama :: 2 United Kingdom :: 17
Germany :: 21 Peru :: 3 Venezuela :: 1
Greece :: 3

(4) Sea Grant X213
- UCSDOl = Bl EYol A e FEaln gt 2
o] Ax|E o] glom, o] TR WX %2, 9

232 o} Sea Grant College Z = 1
A, A Fe, FaA, ol FAAA,

— 7 7
ANEAEA, APE, ALE A% AN, WS N FA, A o] AT
QTS FFstal 9. A Lo} Sea Grant 2006~2010 7He] F7] ASA AT A=
S 3L [e] o
st AFEH 2209 oo 2s
o 7173t 3f ¥ Ay e} Al (Healthy Marine Ecosystems)
o A&7} A &-&(sustainable resource use)
o A|&715 ¢ A%HALE] (sustainable coastal communities)
o M2 7]%(new technologies)
o u&, FH B FIFAHK A|F(education, training and public information)
[ Citarsas. i Qi Biralisgiin Pragie Aeees | Califormia ea Qrant Srategic Progtam Aread
il s s — - Rt Lacwr
- . i | B | e | Gy temegen R COFCHeSe meyileee| Seleein | Cotd Mo T
= Mﬁ:rmmsim Grﬂnt o 2 2 . 7 Mewd o Wase | Oy ey ak
Strategic Pian ~==—_ - - 4 -
E:;_ pncons | - v  Fewmm ¥ ¢ ¢ v ¥
2006-2010 oy p e [ o = e = e
T - - - - O
DG - - - v i L L v L
- - - - -
e e e e e ey el N (O B L
R P
- - - - [romrain
- - - - -
R e el v L v L L
- - w -
& 5 o =i o realpm ¥ v ¢ ¥ ¥
Sea Grant E|w} o AT ol HUARE D3] SHAF Bo}
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o Fof d=Z= oF: A9H APHow Add HofEA Ak, &, 4%,
22 3 F —7—%%, &3 38, CALFED Bay - Program % A Historical Analysis of
the Collapse of Pacific Groundfish: U.S. Fisheries Science, Development and
Management(1945 - 1995), Exposure of Santa Cruz Wharf Anglers to Domoic Acid,
Rapid Response &3 22 s|¢FA4 FAE ETH.

(5) 71} A1 : tho]l®W A4 (Diving Facility), % 7]7]1A1414 3 Al A (Electromechanical

Cable Test Facility), =23 H 2 7]'d5-5F(Ellen Browning Scripps Memorial Pier),
A o8t & 4 (Hydraulics Laboratory), 3i%3st7iatsle 2 6] A] A (Marine
Science Development Center / Machine Shop), A1¥FA]d (Nimitz Marine Facility),
444 ] A (Petrology Laboratory), §417]#](Radio Station WWD), A3 (Scripps
Library), 3|53 A28 (Seawater System), 41/J7]%& X (Shipboard Technical
Support (STS), A& H o]E AlE}(Geological Data Center, GDC), 3l o] A4
(Oceanographic Data Facility, ODF), &4 3]%¢7]&1& (Resident Marine
Technicians Group, RMTG), 41737 3 E] 71L& (Shipboard Computer Group, SCG), 4l
’$Z 2} 15 (Shipboard  Electronics Group, SEG), UCSD AR A A< (UCSD
Natural Reserves), 41742 5-= 2] ZL& (Shipboard Geophysical Group, SGG), & &g
N AA Sol AE.

TINLAE HZ AILEY

=

* Motion and Control Systems * Structure, Weldments, Heat Treating

* NASA Certified Flight Hardware
Fabrication (Spacecraft)

¢ Pressure Case Design

* Hydraulics, Pneumatics * External Sensor Design for Aircraft
* Electrical Enclosures * Atmospheric Sampling Devices

* Optical Enclosures * Buoyancy Design and Testing

¢ Prototype Design ¢ Instrument Development

11. A ¥(08/099@ Adr7= : SI0O d2d = 7]7ZHFY) 949 07.01 ~ W 6.30)
O 14 : o2hdx 2008/20099 % F19 ¢ 2,077 (3HY & A LA EF

- il
il - E
"

O o4k : 08/09 F4U-L USl64.75M(F 1,97791¢) : 1,2009 715) <. ©] )4k SIO7f
UCSD| &%:5 0] Q7] wjio] UCSD7} et dBA oz z8ste A8 A4 2
#E), A 2 2238, M, A, AR, 27, A, dAE
A4 5% #HE A3 2 2392 AT AT #EE A Yol e AA A oA
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<= A9 Flow-thru= tFE0] QA+ ﬂ?ﬂlf—i/ﬂ OE s
7} SIOE tA] %E‘f@?/\}%ﬂﬂli —T—OVJ
A

o
S ¢ g oy F

-
E

14}

L L]
il
I".

f i

Froets

ﬂw-":'l" -
155
o] A = 08/09 dAHEE 07/08
ZLMES F2l= (UsMillion) HIZ (%) MAEF(FY 2005-2006)
2003 2004 2005 | 2006 | G/ | %/ 12003 | 2004 | 2005|2006 | T/ | B/ |  pop, poE, NASA, NSEE )

S
0z
0%
1T
paa
Y

}ors}oq g I:JX|°.|,_4

oo

92.7| 92.3/89.89/93.75| 99.13| 104.2| 69.8| 66.6|63.07|61.00(60.89| 36.96

NSF 38.0(41.32|39.59|36.08| 34.31| 35.33| 28.62| 29.8|27.78| 23.47|21.07| 21.45

Navy 19.2[15.40|12.80|19.03| 25.68| 28.58| 14.46| 11.1] 8.98|12.38/15.77| 17.35

NASA 47| 434] 418] 411| 311| 329] 35 31| 293 267 1.91| 2.00

NOAA 16.517.23|17.09|16.38| 16.58 18.03| 12.42| 12.4/11.93] 10.66/10.18| 10.95

Energy 15| 164 140 125 1.16| 1.26] 1.13| 1.2| 098] 0.81] 071] 0.76

Defense 05(0.187| 0.74| 1.17| 1.52| 1.45] 038] 0.13] 0.52 0.76| 0.93| 0.88

P 41| 253 293 2.94| 240 3.02] 31| 18| 206 1.91) 147 183 other federal

others(2IEY) | 82| 9.64[11.45/12.79] 14.38| 13.24] 62| 7.0/ 8.03| 8.32| 8.83 8.03 federal flowthru
SENS(® | 16| 35| 372 478 a7| 667] 12| 25| 261| 310| 229 4.05 private funds
Al | 45| 55| 6.66| 650 7.33| 557 34| 40| 467 422 450 3.38 “M/;;;,(Il’rﬁ‘e’fé;/ %‘:f)g‘;ssépmﬁt
Hats@l | 23] 248259321 29.42] 20.99) 17.4| 17.9|18.19]18.97/18.07| 18.20| university foundation/funds S
F/3CT| 31| 45 676/14.09) 1026 873) 23| 32| 475 9.42| 632 530 State, local

AT .| Aﬂ
s patel 64| 61| 748| 935/ 11.48| 7.49) 48| 44| 526| 6.08| 7.05| 4.55/earmed revenue H:él )*I'X A,

el 13| 1.8| 2.06| 1.93| 1.48| 2.09| 1.0/ 1.3| 1.45| 1.26| 0.90| 1.27 interest
e 153.7| 162.8| 164.7
H 08/ FI 08,/09
S164,748,697 5162,082,503
[ Y R — — Dvertmnd
[redf Bavimes L5571 817 - LD 11'!.
AT A e S

omm—— o S, & Bl
L p—"—,

- 5119 598, %4 o
™

Vedriet ot Mweormy % °
TR
n

Usarariy ol Culiares

Topprt +
LT

1 Syl
Frpeeum ™
1

A= 08/09d 9] 4 AT 08/09W 9] A&
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- 08/09d =8 7|F52 U$SAM(SF 1009Hd)elRnoem H H=o] 8 Scripps

Seaside Forumoll= & U$12M(¢F 1409} 9)o] 7/ 7EFo 2 AYHA=H HEELS
Scripps 7} S 25 E A9 H. Roger Revelle Leadership Fund®l= U$150,000(%F 1.8
Sja)le] 7]%Fo] Al Gore ARTUIEH0] Foldt olMEo]A FHH. G Unger
Vetlesen Ao ZHE 7] 7|$HE Ao U$700,000(eF 8.4 )o] A A,
Moore Family Aol e X472 sz Ao U$173,160(F 291 )o] A LH. Ed
Scripps”7F U$200,000(¢F 249 9)S Scripps Center for Marine Biodiveristy and
Conservation®] 7]%3}93 2. ™, David and Lucile Packard A @A+ AZLs|A Gulf
of California 7o U$350,000(2F 4.291¢) 7183 F W7/ 71FALdE2
U$8,384,463(2F 10091 9) ©| . AF7FA] Scrpps Oceanography EndowmentZ £FH
d 292 UCSD Ald 7[Ha3 UCHA 7Has g8t AZ7FAZE US47M(eF
56921 ¢1)

Private Support in Fiscal Yoar 2008-2009

Scripps Oceanography Endowment

E:.':un:ql.r:u [— e 3 pl,:ﬁ::} (market value as of June 30, 2009)
Inagrsstion 101,924
e < ;E}:; UC San Diego Foundation Endowments: $11,515854
mﬁ e  aLs UC Regents Endowments: $35,936,923
| Robert Paina Scripps Foram S7EA011
TOTAL Endowments $47452,7T7

O &] o 1= =)
12. A74 RFdR(l9 49 244 § A E Basta 98)
Al A=Az | & (Z0]) 75 AL 2 H 0
1969 2,516t/2,958t B " R
i ) ) [n} (=] q 5 A
Melvile (1992 70z | (279 s e RE L
1978 o= At
New Horizon (1996 7H=H 2971/1,007t (170ft) 1(3D4%01A._1 %J/) . Univ. California
Robert Gordon o A
e o . o
Sproul 1981 841/696t (125ft) 1 é E;“o 03_1 __r.L_Jé ) ‘I Univ. California
off 2FZ= AL E -
Roger Revelle 1996 3,1&(3%/53](,350t 3(7224%3 1’.\_11 %J/) H ojsh = &7
o o _?;
£98 ZeiE )
Flip 1962 700t (355ft) 9" M@/ 5 olafl & &R
BERCEX) ' ]
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13. =

] = (20099 7t 71¥)

S0 e A7 04
sl41s)/ - (oI, 4 |
ol o551 9)
oz
w7 ny . s na nag o1
MASED || Ay || AR e Taw | Az || arey
a7
| I |
grggey | |dwared| | TEIEIE S et
Toh
| | |
EEEE R :
AckazAer| | =E1H o ARBER ,
ity Zi] :FLE-;?%_—'L o574 (A F74—file handling) e
| | |
aataay I szxo%:féi—‘ﬂr ZLE}i} - AFA ST /Ao Al Jorip ]
NS 3] e —ns - ¥ SLaloLs 3]
ey N E A EA I SeuEE
| | | L EC N b EE R
ﬁil%‘% _ . 713 H
ey || wame || gms | AFodg-on o THEETE
okl 2w} 5} —s- & Faet - AF-E AT A(GIPP)
[ | R R REC e D
/AL —Ees s S OF L )5 Al
sea grant Sz ) - HSEYEPA
—=—% - A SBT3}
ey
<1 7ofol ) 5kt
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14. 23328 ¢

SIOC] 47) A2~/ A

84554 Banithic Lab, Stafl Suppon Shop— 67
1300 Birch Aquarium at Scipps— D7
3650 Center for Coastal Studies . AT
1310 Deep Soa Drilling Exit . D6
1350 DeepSealrlingWest 6
1330 Diginal Image Processing Lab . D6
3620 Director's Mffice— . AB
1205 Equipment Facility Storage (T4l B9
8645 Experimental Aquariorm B

aMubbsHAl B
8752 Hubbs Hall Conference Room____ B4
8415 Hychaulics Laboralonyme. G4
£900 MGPP — MurkLab e . B
8830 MGPP Oifices (T25) B

749 A2 WA AR

8795 IGPP — Revelle Lab o

2855 ksaacs Hall

E331-8861 Keck Center for Ocaan
Amosphene

8614 Lifequard Station___________

R G

3611 Marine Life Resaarch Group (MLRG... B9

3610 Marire Scientes Development Shop.

B840 Mantin Johnson Houie—
Conference Cenber T2

8810 MierenbesgHall

E820 Maerenbesg Hall At

2850 Offices (T30)

8850 Offices (T31)

*m%&ﬁm&m

L]

E EEERE

mmmmmmmu
BEISRiMtertal
8475 Fitter Hal Fplacement. .. na
8867 Satelite-ceanography Facility. C4
85 Scholander bl B7
8622 Scripps Buiding

B8 S P o AT
8670 Sea Graet CollegeFrogaam______ B7
2215 Seaweed Canyon Quorset Storage_. E

2215 Seaweed Canpon Somge and
Stagegfalty. .. 8

8612 510 Admin Computing________ A9

B755 SI0 Libeary (Eckart Bidg) . (&
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BEAT I Stcoehoutit e B7
L85 S0Warehowse . EB
L

8632 Snackeapols lfood]

BEde Sonshrwest Fisheries Science Conter,
Mational Marine Fisheries Senice

[, ) [
BEET onehouse, Locker Room, and Offices &7
BE2S Sumeer Audiones . BB
B0 “Surfside” Student (ffices’

Conlerence Bm. T8
BE15 Sverdnopbial
Be65 VoughanHall_______
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3. L ZHUMTHEAL

.éf’;IFREMER

Institut frangais de recherche pour l'exploitation de la mer
French Research Institute for Exploitation of the Sea - IFREMER
(The head office of IFREMER at Issy-les-Moulineaux)
Technopolis 40, 155 rue Jean-Jacques Rousseau
92138 ISSY-LES-MOULINEAUX Cedex France
tel: 33-1-4648-2100  fax: 33-1-4648-2121
internet : http://www.ifremer.fr
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1. 94

French Research Institute for Exploitation of the Sea

r4d
)

—

g

[\)
e
H4d
ok

Institute Frangais de Recherche pour I'Exploitation de la Mer, IFREMER

3.4 ¥

I[FREMER= 1984 6€¥ 5% ISTPM(Institute Scientifique et Technique des Peches
Maritimes-=7 g 54 742)2}  CNEXO(Centre National pour I'Exploitation des
Oceans-= Jall FAT74)e] Tz 2HET. AYST 19984 2¢¥ 18Y 719/ 49%
T3 71 HIlow, 20029 FE= 3709 BHEHFA (Ministry of Higher Education
and Research; Ministry of Agriculture and Fisheries; Ministry of Ecology, Energy,
Sustainable Development and Town and Country Planning)®] 3-53@2tdd. A
IFREMERE= @A XA & 2005~20085 FHetH FF2F 4d3F A 2F2005~2008)=
A Aste] WPF <. 2008 d == [FREMERS] 255 7| d =<l

7t &=L (Mission)
DO ANFHste] 4T AFFUEY, LAY, AABFL St AH iR
23] A% ATE T olF Bal Fud A7ATele B AP /)& ¥



i

© 6 © 0 8 0 4

> Monitoring, use and promotion of coastal seas
> Monilaning and opmizing aquaculture products

> Promeoting scientific advices on fishenes resources
for a sustainable fishing

> Exploring the seaficor and Ihe ocean biodiversity

> Forecasting ocean  circulation, FRATInE

ecosystems evolulion

> Managing vessels and underwater vehicles for
the whole scientific community

&

o
o

RS
i)
o2
ox

A, AFBES GAN2AE ZIE, F, FPe IR N}, BE BE
S} o] %],

@ U, A%, AL el e RUEY, BA7 A B FTIAL AAF 9
@ BUHY ¢ F9% APAUE Ve nua 942 Fal 8788 me
AL UE JRE ATHL AFBA AR U ARHS VI,

@ WFATAAL AT, ALY, SolHAE], AR ol @ AL, B, A
A2BES FYSHEd, olH @ APEL Tl L FYATY BIANF ) A1§L 57}
s AP LASNAE 58T,

> An annual budget of around 235 million eurcs
= Parsonnel © ifremer 1,500 ; Genawvir (shep cwner) 375

> & cenires (Brest, Manche/mer du Nord
Mediterranée, Nantes, Tahiti)

= 26 locabons along the entire coastline of
metropoitan France and in French overseas regions

> B research vessels (4 of them ocean class),
1 manned submarine, 1 Remolely-Operated Vehicke
for deep sea exploration (- 6000 m), 2 AUV

> & wide amray of experimental facilities

QI SESE0oHTI2E0KField of activity/Expertise)
Atel o] RUHY, &8 3 =3

FAlsfakEel et RUE Y 2 A3}

A&7Fs 3 olde AT oldAH g A A =3

S FAA ALY 2 S
FAEE AT FEPuISL AT AT B
%E [} =zl B PoYT
ELe] L Ae s - -4 3= - oF (priorities)
3fe =) S Al O SEAFA N = ° _
oS Ao BT I |05 aw, asusream) A2, g
= 7o AL [e} guin= = o ="1— T oﬂ?—g %‘:} Z}-ﬂ ﬁﬁ'ﬂ' .‘7—]3“ O.ﬂ»i—ﬁg7}
HorstAL Kol . HEE 5 13l B
D ARAE Rl - R3] AL AR W M |0 150 gaga@RanBAE A9 9
@ sheFel A - AAE AL 27 ABA AT
@ HEr)ed wE AAA d7e BdE 3, B |@geaanugy e B
3171 4] Z=o ) a3
B S S A D3NP FSHMBT) 7%
=)< o 2 u ¥ -
O FE7EES dpaE A % A BUAL AZ3} ol gl A
=i 5 5 2= 3z
® =7k 8 A AFFE P, =3, =z Z9 # AR EHIFREMER El v}
SR g ¥y 9 =g ¥F Zok = i
@ j\jz-%‘_;])%g] %X-ﬂl] 385 % T —ﬁxo, o 09’] @oﬂ‘ﬂ'éﬂ%k U]/]Ei%], %% ‘;l 7H}\\j_
s Q¥ mUEY 2 HHs
@ ‘Ho&:x}_%_g] _]z_/\]_ ggﬂ_ 7]_7‘(]6;]:/\0]— 7_1 X]_{,:_;_q 7HHE]_ @‘Fﬂ'x}%/ X]é|:7]"‘€'§l' oﬁ‘%%‘ I;‘l X}’%]_'O’] 7]';2]6(}:)6}
@ B % AdRAe] B3 BE, o %, g g g |PEAF WA FHIE T, M AR, 26
e 93wk mHHQl ek vha OAFANADT - ANFES WAUZ, T3/ 5
@ AFEso AAMNE 53 @A FATE A NI A A (large facilities)
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Ct. &2 =AN|&=(Main International Cooperations)

- IFREMERS FHAFAF (AT ]93], DG Research & DG Fisheries
2 I &ds] Fosta . =A 7T I do|H(AFE oJdd3I], 10C,
OSPAR, ICES), 3t 7} 7t 5o e FEA2A AFE5S 3=, Ay
o A&, T=, 7, HAloh). 2 g AAY AdE A AT FHAS

IR
=]

ST 3
5.8 & : (20089 AR7IE)

b Oflat . F €217.653M(SF 4,1029 9, 1,884.539 /1€ 7|F, U$307M, 1.4105%:1€ 71<%)

-

P
1999 1,071,000,000 FRF 140 (1999 7]"1_712)
2000 161,100,000 euros 150 (2000 7]—,?)
2001 161,000,000 euros 142 (2001 71<%)
2002 164,109,809 euros 172 (2002 71<%)
2003 201,497,087 euros 253 (2003 7]%)
2004 169,140,152 euros 231 (2004 7]"1_712)
2005 181,533,400 euros 215.8 (2005 7]—7‘1_:)
2006 194,723,958.88 euros 256.7 (2006 7]%)
2007 214,410,162.81 euros 316.1 (2007 7]—7‘[—)
2008 217,653,709.93 euros 307.0 (2008 715)

LE olfl (20088 AX.7]|F)

o ~

O #4049 : 1,995

- A 919l 1,588 (B A, AR/ A 29
6178 o] HpAA, 20789 AATte, 37678 9] Ak A (2627 9
A9, 114788 SFAA Y L-Genevir 4-5)

@ % FTE(full time equivalent) : 1,546 (Genevir 2 #]<])

A ¢k% 7 (FTE/ETPT) 2004 2005 2006 2007 2008
AT A 2= 1,315 1,309 1,320 1,328 1,316

71 A °F 67 85 115 100 108

HRALE AT 15 16 14 18 27

HlA} 7} A 34 36 47 55 61

=) 91 2} 3 8 8 14 17

o

(vocationalapc‘l}j;?]eriit contract) 1 2 ? 1 17

27 1,435 1,456 1,513 1,526 1,546

% FTQ(Full time equivalents) : AF@SzA7}F oz} 118218 Z2AE HoJES WYIste Ao
2 G &< 53 F, part-time©] 29 0] 057 245 o™ 27o] 1 FTEZF H= A4,
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6. d7=4

o #A IFREMER= T2~ &3 93] JES Aots wha} 247) A ¥ (sites)oll A3
ol 5719 AlE(Manch-Mer du Nord, Bretagne, Atlantique, Mediterranee,
Outre-Mer)Z Y oA fJom <oF 287]9] station©] 571 AlE o] A& S
FTGAHFA 2 18] (Issy-les Moulineaux)©ll Sl

o #A} IFREMER®I= 1709] ©|Abg], 2709 dA-dd 93], 22a 1789 &2 /%A
AL37F A=
ojAt3] gl A9 3] (©]AH3] A - IFREMER 2£:7)

@ 8993 (Scientific Committee) : 7893 += [FREMER &4 3 713
g3to] IFREMEROIA S8t gl d7Zz2adl 2 7e/pd 233
W3 ARLS At Qo Zzade] durgel AT ALGA X

Aol digh AHE= Algstar AN ST deby 4
g AeE SR L3 ArIHer AREo] td ks AAlsta a7
Az"E AJAAINE A= 3 A 23 F7993= ]
A3Joll= s okl A - HEA
]l olgd o}, vEd= 5)9 A&

ZEAFTE IFREMER 2194,

@ =AY ¥3](Living Resources Committee) : ©] 9J¥3]= 2002 d =0 A%
HRom o] siFEol AEIE FAH JS. #AH A e} IFREMER

e
o dAE FXZA FEATMES FAs e, AR, A B2 A7ad
W=log FA4H. o fd3le AEAdH #ET A olwEH 22
o tal JFHoE EEIE E F Jv FLoVE T 53 ALY A
SFderdz SHIOFE0] wEAAAN AVHYI ARug, FEATNEY
74 B FH TY s FYE A7]dAME IHARE IFREMER #¢lo]nf =1
9l BE fldolle AR, AL, IHIIT, AL, AL d3] 5o oF
BA W= AEIFECI(1E) d

@ 71& /2491 ¥ 3 (Technical and industrial committee) : [FREMER A7 #} %1
dol Pxate Yz ady AAAZY] AAE 9T AES AFEH, 7t
A ol g A= FPg =g X*ﬂ?*oi Zledse il Hrt=
g ool 3= A AFARS A 4 ATaok #AV gle 9% A
L=/ e E A, IFREMER«] Arzggdy e 2 sas
s AUA BnE FEIA . 200580l = SFFEIANE, AT,
g Fete] A B FAE FE SOl i EEIE JAPstAsr 7]
= IS Al9stal B R AR E(13%) TFAEE S

® &8 % WA 93] (Bthincs and prevention committee) : 2001 =0l A %]
HAow FH=Ho 3k AT AFS] 9 HsiRte] AAIE RIS
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@)

2004 =AMNA G HASIHS ATFdEF} VledsEe 2574 ATEA
(department)oll A= o] o HAs= Mg 2dkEoo] S

D Centre Manche-Mer du Nord(¢]% Boulogne-sur-Mer Al¥) : 17§¢] station(La

FAHG A F-(Fishing  Resources) : 53l(North Sea)®} &3l 3 (Eastern Channel
Sea)] A FE SHEAE ol8dd RUHRNA JAEAS £ - A9
7vstH ol A5E A drzzIaHd Alee

ARt$ 74 F(Coastal Environment) : Belgian®|A] Bresle 747FA¢] <At $7H =Y
HES 33 283 371y F7d7F2Z2 238 RNO(Le Reseau National
d’Observation de la qualite du milieu marine), REPHY(Le reseau de
sureillance du phytoplancton et des phycotoxines), REMI(le reseau de controle
microbiologique des zone de production conchylicoles)E 33} 1'Agence de
I'Eau Artois-Picardie A9 ¥} & 3le] Le SRN Z2 1% 733

3l 7= A 25 F(Marine Technology and Information Systems Division/TMSI)

=g EE BEsa SERAGEdTES TAHLE HALN e A2 9

=
A9a A7e . Sz BED FALS AYNAPUNLE PEAT,
Nes R ~Eds 24, S8 ABAS 24, fA05 S4B, f4/T

o]
AT TMSI FA &

= Ea
Z3He) AeAg E4 9 A7l E8E. =3 HE
Fol 3 H. E3 FZ(water tank/flume tank)E o8 FAPH {3 G SEA|
B oolUgt AEE JUAA B IS e AMREHY, E3] FE7]AHE T
A FH], o83 MES FAsAY EHAT 7] fa &8 #E &S o
o 37FA &7 AA st 2 H.

Centre de Bretagne(©] % Brest AlE]) : 571 ¢] station®] A& ¥ o] d5(Station de
Concarneau, Station de La Trinite, Cresco Station Ifremer, Station de Lorient,
Station experimentale d’Argenton Presqu’il Du Vivier). 137§ ¢] dF-to] A&5]
o} A= (http:/ /www ifremer.fr/brest/accueil.htm).

°F 1,000 9] B2 <lgo] thefgt FokolX AFEFS st IS
71 ¥-(IRD, BRGM, IPEV, AFSSA)9] A3 A% BrestAlE] afel] 425
FPL T ALY EUHY, &8, M, FAAEe BEUEE 92
b o] A &AL ANt TR, A R TR B, AR %
I G A WIS, 5F A5 28 dFAA ol U

AEH A5 @2 Marine biotechnologies, Coastal Environmental Dynamic,

e
o

o T

2

7

2
3

op
B4 P
(BT

A

4

Maritime economy, Technol Test-research, Deepsea Ecosystem studies, Marine
Geosciences, Marine Data Processing, Ships and Systems, Physical and Space
Oceanography, Marine Organism physiology and functions, Fisheries science
and technology, Marine Technology and instrumentation systems, ~1&|il

Environment and resources laboratory .
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@ Centre De I'Atlantique(©] % Nantes A1) : 57} station©] 4% o] )5 (Station
de La Tremblade, Staton de Bouin, Station d’Arcachon, Station de La
Rochelle, Crema L'Houmeau). 67§ E|v} FX7} &&= o 37] Eoks
TR

- ¢F 200098 2] Q1¥o] Centre de L’'Atlantiqued] A%l Qom 7]E} stationZ}
A &k 30078 o] BA ol U+

BRI R, 24, SRS 53 BAs] AABAelNY Az B AP
FEE U AYsR, YWY 1E, FA), o8 F AR S e
ZAATE Y.

- A9r@7 B3 U FHE A4 FR L 9AF P AU% kg B
Sol el 2AFE S

o

T R e, AFglnel 243}
=t

Ay
= U
dolg #eE 93 £2ZEdo] /Y 53 #dd d+E s
- &% HPE A9 General Genetic/Animal Health and Environment(577),

Biochemistry and Ecotoxicology(35%), Ecology and Fisheries Modelling(2878),

.1

Environment Microbiology and Phycotoxins(32%), Southern Gascogne fisheries(14
), General Sciences and Marine Food Techniques(25¥) . 1 & 7]&AH|2~ &
2R Y ALFA7F 9l=d Marine Biotechnology(BIOMAR,22%), Environmental
Dynamics(DYNECO), Resources Information and Communication(27%), 37} <]
environmental /resources(LER) laboratories(Morbihan - Pays de la Loire, Pertuis
Charentais, d’Arcachon), Z28]3l 57 3G u]2= FA7}F 912

@ Centre de Mediterranee(©]% Toulon AlE]) : La Seyne-Sur-Merell |x]af ]oH
[FREMERS] A4 AL, 3709] station©] 445 o] ¢l3(Station de Sete,
Station de Palavas-les-Flots Chemin de Maguelone, Station Ifremer de Corse

Immeuable Agoscini).

- A8 AEZSIE 3t 3719 AFdo] h&E Qe AEY F8 52 F
T 7S /MEsta A #E3A] GENAVIRSE A sl gdF+Aa #eElEs
She AY. =3 Aok A¥A 87 2 Ao AT A AFPAE] o
B A AFEAY EUH AFE FY% &5 Hef RS S Uy
AAAE Aul 2, AdBS/ 88, A&7 F48E, g EA € T

g3 B/ A RE 93 3%, FATE 7] 59
i)

5= Mediterranean-Tropical Fisheries(Sete), Marine aquaculture(Palavas), Marine
Underwater Systems(La Seyne) %I.

® Outre-mer-Centre de Polynesie Francaise)(©]% Tahiti) : 4709 dAFAFA
(Delegation)o] A&= o]  Ql5(Delegation des Antilles, Delegation de La

Reunion, Delegation de Guyane, Delegation de Nouvelle-Caledonie). 2F 477 ©]
a&Eo] e FEHvbe AFEY, AeFH, oFdH T4 s st
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o

Al ZAH(water study)

- Nouvelle Caledonie(

A7), La Martinique(

A4

AT/ A

—

Mo
\m_.o
o
=

X
U

Po

=0

EE

o =7

3], DG Research, DG Fisheries

)

SpAere] s oks)

FARLLE(HA

s

5

- EUE

(A3l 1LY General Commission,

3)(ICES))

ofell M 2]

A=)
Run

Ml

X
B
X/

_]

IOC, Ospar Convention, 3l FEAF=A] 9|

T
@A AT

d

W

27 7]o(

3L

, v=, Add, 25, FEE7

T/

7. A8

o
oR

&
Ly

—_—

7hek ol F A9l

7t mUEY YEHDE 5

se]

2)

Hie

3} 7]

d] IFREMER7} #}3t

st

13
=

< 7]

2008 A 255°%
satsie.

T
| .

(1) IFREMER

:’L

[

IFREMER €]

A

el
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-

2008 == H-oko] 4zt Aoke] WA 24 2020 A=A €1 Teontribution a
une stratégie nationale de recherche en sciences marines; ©| 7]3}aL=} a2
w, 3t F7t7stE Al 2 (la stratégie nationale de recherche et d’innovation
SNRD)ol 2A2E3A AN A7) W] e Bety GEUST @4 g
g sy =Rs dAWhed FEsaa @ 2008dE = 53] AuAA
A A785(E, o7 £ 2 A4 d7EF0] 283 AP U=

(3) =7FAFASHoIH Y 7|22 2 Quadriga AlZ&¥lS SR SAIL, oversea F-A1Y T
RN LE S FFelon, Extraplac Z2IOYS $3 S5 Ao 2o
3 5% A=gE FPstdom, AHEFIBT) 53] WHNEZZIES] BT &5
S 93 A= A" 13 FF A AZE initiativeIPANEMA)o] od s}
Fom, FHATAE T2 W (EUROFLEETS)ol Fojste] A2 AFAG A
& wste] AlFStd =t IFREMER7} F=38H9 319 siddrAde] a8 4
A &8s A3

% RNO(ZFH2 B4 FZ EUHY WEYA), REMIEN 2 T2F 2739 mAE HAF UESA), Rephy(RlESHA

°
£ ¥ phycotoxin EUHE WESLZ), IGAFLNE9 93F), SIH(fisheries information system), Quadrige © | € H] ]

o
2=, Remora/Repamo(A A7 &2 WEHI} AW WEHA), OST(Observatoire des science et des technologies)
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= | 2005 | 2006 | 2007
FARFRANS] L F £F TE
|8} Fatoll A #eha WZHE %(% of scientific publications produced in 827
oceanography-from OST science and technology observatory) -
41715 dlo]EM]o]2(current contents-CC H|o|EJHo]2= U ISL-Institute for
Scientific Information)ollX] Z3% #}s}7|&irHE
LRl s e ed =7

JIEF MRS 3 g W]

200823

9.02
277(CO)
297(1S))
324
1,065
1,118
6

1020
371(CO)
468(IS)
338
1442
1,054
6

9.88

283
261
1,067
1,031
7 8
<3 R e
28
2

456

465
1558
1014

180
1,000
700
10

=
H3p7|es] oA UEE =&

SRR 8 IFREMER 254900] #elas

o ww
5

X

3]
i

F

By

71

710N 28 9hg (7H)
*Pourquoi Pas? E2AESIEZ 13t 20061 7)7gu] A28l Z7}
rxege] Zeadda 9 oAl
TFAZHAD BE(Y)-%(Pourquoi Pas? 7zl W 7|1 gHIE ) (S?JZUB)
wUHY % 3% 9t 8%

52 99 F28 A% | 0.

23
516

68

15

38.2%
(2289)

12

ol
=

50%

2213

33
49

323

37
511

200

20-30
>1,000

ToTE A, AR A R A 5 A
full-time <15(Q))
S15] 1% Atk full-time ARe] A/H AL Fad a0
ARARIE B A AR VT B
dloJeju|o] 2ol 7]ZH {7k RUEY Hlo|E]2] ¥KQuadrige, SIH, Remora,
Repamog
*Stylog(shrimp-farming Blo]E{H| o]~ W ES]=) X3}
AYITZ & doly &=
33
639

573

402,000 1,242500 | 1,738,200 | 1,455,956 230,000

53
647

59
709

1,147
(0.72-72%)

50
692

1098

108

664+293
Haliotis

24,206,431
245,119

65
700

1,150

1,135 1,107

723 700

o,

dolEfuol2=el) 7158 wloJEje] |
.

a2}

x3,

Fcoriolis ©|©]E] 1,00074¢] j=-$-
23]

o] 27

£ %3 HolEolze] A5E 5 (9)

17,271,523

11,000
7l¥t(development)
72
(2006 =4
+ 597
35%
211
3.54%
1
176(50)
29.4%

>20,500,000

)

70
)
>50%
>2
>4%
>1
150(32)

©
FolAx e/ TSRS
FALAAM ALk A %
WA FE
YA 1B(O1F A57IE)
AAUE A} %(percentage of own resources)

209(62)
22.8%
FHEY
66%
20% 15%
52% 55%
IFREMER®] #3t#8| 752 A&
IFREMER #9le] #&]7H5 3 IFREMER A9 A 3719 AH8-3 uialele)
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9. XA & F

SHOM: French Navy hydrographic and
oceanographic service

IPEV: Institute Paul-Emile-Victor

INSU: National Institute for sciences of the
universe of CNRS

IRD: French research institute for development

EGEE: Study of variability in surface and
subsurface layers of the ocean in the
Gulf of Guinea

DCN: Diection des Constructions Navales

Genavir(www.ifremer.fr/genavir) :

Genavirt= IFREMER®] A1}, 2128, 7140 52 welstn 2914
= Al °l9] & A(interest group)EA FHZ=IYS FHSH,
alcel A ol HlolElE gSati selehe AYS Ax YL, o
aF9] 39e IFREMER, CNRS, IRD, 181 SURF(the Bourbon
group’s maritime branch) . 32079 Z9lo] A&Eoe] glor
Genavire A4, 713, #8473 T2 oFox 4 3 7]
Bt 71 AETRES Alwd

Nombre de campagnes.

(= 29 . F T2 AT 6296TA)). R g T g g T
Pourquoi pas? L’Atlante Thalassa Le Suroit
gqgﬁg 283 314¢ 277 177
UEH)\OF ROV/AUV/SMFH 68t} 7¢l/SMFH/ROV 58HAH SMFH 48Hkt |AUV/SAR/7¢l S 6 &AL
A ofglel 7 Al
g% | o=y And ched oind | galsierst o ches el
ROV Victor6000

e 11
2008 A At s

(2) 2008 L'Atlante= % 15(¢]5X3) F=7} oloew URE XT3 2 FINAY
S ZA}EA AL, Le Suroit 3= 150l 5 X)), AFaH Ao L FYHMG =
A}, Thalassa © 10(°] & X3 A5 Hal 2 =g Ak a8 2H<Q1 At
Aol AAIgk Pourquoi Pas?+ 10W19] &FxH(olsx3HE tiFE == HF <

b} o}zelzh Agkol A 3.
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RV Pourquoi pas(thFTHE2 el H4) L'Atlante(fF21 74 BA) Thalassa(fisheries)
eQverall length: 107.6m
eOverall beam: 20m
eMax. draught: 6.9m el ength overall : 84,60 m
eMax displacement: 6600 tons eQverall breadth : 15,85 m el ength overall : 73,65 m
oCross tonnage: 7854 UMS eDraught : 5,1 m eQverall breadth : 14,90 m
eYear of construction: 2005 el oad displacement : 3 550 t eDraught : 6,10 m
eRegistration number: BR 925 375 eGross tonnage : 3 559 UMS e oad displacement : 3022 t *Cross
o\MSI| number: 228 207 600 eYear of construction : 1989 tonnage : 2 803 UMS
= QL-StabiIisationi passive Flume tark, capacity 49m3 |eOfficial number : BR 732 996 K eYear of construction : 1996
= >3/*Non-scientific crew: 33 according to the oN?MMSI : 227 222 00 o(fficial number : 868095 G
7 °Imission type eStabilization : passive fuel tank /MO number : 9070307
eAvg. operating speed in transit & during a |eShip's crew : 17 to 30 depending. oStabilization :  Flume tank
mission: eAverage operating cruising speed and survey eShip's crew : 16 to 25
eMax. speed during tests: 14.5 knots speed: 11 knots eAverage operatmg cruising speed and
eRange: 64 days at 11 knots eMaximum trial speed: 15.3 knots survey speed: 11 knots
oCrew:18 to 33, +2 students or a doctor 30 people without an accommodation container |eMaximum trial speed: 14.7 knots
eScientists, technicians & hydrographers 33 people with an accommodation container
onboard: max. 40
eareas: all oceans apart from polar areas
#Sningng doudle-dearance stem A-frae (ALM)
-in fb(ngg‘ pcsiti;t)j\ (ﬂg fishing) b/g;;/?og_g E’ES\ALQZ t
on le pasition (for cceanog: W swngng
®ALS swinging ster(n A-frame ﬁm avrg:tirr%g*%gﬂ PW_MS/\L 10t AMZ
in mobile position (launching and retrieval of IHting winch, Moepiaz m <ot fine = m
oStern A—frame 22t, for operating manned  |vehicles or gear) with driving pulley and lifting fs?’e poirts {0 attach deep-water pulleys — AL 15t AM
devices (ALS) and unmanned ones (ALM). |[winch — SWL 22 t (ALS) AA_n,\onJated Side Acframe for betfysaunder fycrology-SIL &
eQOceanographic winch for core—sampling, lifting winch, soft line — SWL 22 t (ALS) ehycrologica windh with 2rbspi 10.8 m stairiess sted cable
dredging, pulling towed devices and *2 side points to attach deep-water pulleys — -SAM.5t/800m-
deploying heavy machinery on the seabed. |SWL 22 t S) -bah%rth vaerg ;M‘/ms?&%o:mﬁ mm electrical conductar
Load limits depend on the type of cable eSide A-frame for coring — SWL 10 t oore caoe — ) m-
%+ A used. eAn oceanographic winch with SWL of 15 %ﬁﬁ“wmv bep26 mm stedd cable —~ SAL 15t/ 4
%] eLateral launching beam, 15t capacity tonnes. eVErelec SYNOHROMER I system used to check tersion and
(core—sampling, heavy machinery) olt is used for the stern A—frame and the side length reded out
eHydrology/bathysounder winches and coring A-frame and is fitted with two cable reels |2 tranl reds of 12 nfPand 16 - SAL 30 t
A-frame (mea)]suremems and sampling in the |: 'rﬁsoga \A%nthlz g%ctrica\ conductar core cable 2nbepi 12
water column electrical conductor core cable ?19 mm — 8000 |~ oA 1 m
20 sites for laboratory and technical m — CR 235 kN ! dsrgg'”g winch, osp; 12 mm steel ceble — SAL 25t /
containers (20 feet long) stainless steel 219 mm — 7700m — CR 356kN | sai4en crare (aft staboard) — SIL 1
eBathysounder hydrology articulated side 2 Travoc type moon podls for ﬁTough the hul laungrs of
A-frame — SWL 2.6 to 5.2 t sdertific equipment (?300 nm and 2500 mm)
-Al.%lf%esocnrgqma@cam SMWM10tat10m 4t
at m
sForecastle cae —SW. 6t at 1.90m 1.25 at 863 m
(>950n)
eUnder the working deck: 8 scientific laboratories with a total surface
—equipment storage/ballast/ core—sampling |area of about 130 m?
tubes (225me) sworking deck wet lab (A): 17 m?/li>
—Store for sensitive sensors (10m?) sworking deck laboratory (B) 11 m?/li> e/ |aboratories : 84 m?
*On the working deck: eclean laboratory (C): 15 m?/li> ehydrology : 24 m?/li>
—Laboratories (122m2) in communication with |ewet laboratory (D): 30 m?/li> ephysics : 18 m?/li>
o = the hangar and the lateral gangway emulti-purpose laboratory (G): 23 m?/li> echemistry : 15 m?/li>
lq_:',;—Hanger for working on deployed systems  |ecold laboratory (F): 16 m?/li> ebiology : 27 m?/li>
}iﬁ_ (270m?) eclean laboratory (H): 11 m?/li> eScientific HQ and processing room : 70
© | -Technical premises for the mission and for |ephoto laboratory: 7 m?/li> m?/1i>
storage (100m?) eScientific control room: 60 m?/li> emission HQ : 35 m?/li>
—Data processing room (75mg) oElectronic measurements lab: 50 m?/li> eAutomated sorting room : 130 m?/li>
*On the upper decks: ePost processing room: 17 m?/li> e ocation for five 20 ft lab containers
—Laboratories (58m?) eMulti-purpose room : 26 m?/li>
—Conference room (65mg) eDrafting room : 23 m?/li>
—Scientific control room and computer eSpaces for eight 20—foot equiv. containers
rooms (115mg)
eMultibeam echosounder dual EM12 Simrad o
eBathymetric echosounder 200 kHz — Furuno :E'shgbg _ea%c;zcgt;%/e{szo /200 kHz — Simrad
oPrecise satellite or acoustic positioning systems | eMultibeam echosounder EM1000  Simrad eOmnidirectional fishing sonar SR 240 —
(DGPS, utra—short base) eSediment penetrator 3,5 kHz (chirp mode) 27 kHz — Simrad 9
elVLitibeam sounders for shallow water, multibeam  [eRDI Doppler current meters 75 kHz NB — RDI '
sounders for deep water, dual freqero/ wide 300 kHz NB — RDI :gglst'&,‘\nggg ?c?g/sggnfz ﬁn,?/" (l:\lree'ﬁsonde
)5} 4| swathe o high resolution eGravimeters Bodenseewerk KSS 30 and BGM5 eTrawl itioni PACHA 2000 - 16 kH
;4 o :(S}edment peretrator, wideband eMagnetometer SeaSPY SIPPICA _ [I'ar\%rrg%ﬂ loning z
1= avimeter eBathythermograph MK 12 — SIPPICAN _ _
73| sDospler curent reter (38 to 150ke) sThermosalinometer SBE 21 — SEABIRD sooanmar Trawt-eye and traw sensors
sTowing oceanographic observation (SeaSar) o ®2 attitude sensors Hippy 120, HDMS Aplanix eDoopler current profilers 150 kHz BB et
geophysical (lateral sonars, magnetometry, seismic) |eAcoustic base station Oceano — Mors 75 IE)HDZ NB — RD\p
systerrs. eBase ultra courte Posidonia — TMS eThermosalinoaranh SBE 21 — Seabird
oScientific and multimedia IT systens with Inmarsat |eAcoustic bandwidth remote control TT301— Mors eBathythermo g Fﬁ] MK 12 - Siopi
link eSea water temperature probe TPP arap ippican
eCentral clock — SofyM90 — ACEB
*Central clock ACEB : .
eWeather unit Batos — M?? France e\\eather station MILOS 500 — Vaisala
o/ identical diesel-driven alternators :
eEnergy production by 3 diesel Diesel engines TB? 604 BV 12 (1 128
engines/alternators Duvant Crepelle (1000 kW KW at 1 500 tr/mn) — MWM Deutz
at 750 tr/mn) 2||ternators -1 250 kVA = 380 V — 50 Hz
eDiesel electric, together with DPIl dynamic |eRegulated current by 2 alternators Leroy Somer conza
<17 positionning allowing position holding and  |(2 ?nbsp;30 kVA — 220 V = 50 Hz mono) *Regulated curent by 2 alternators Leroy

lane following

eMain propulsion :

2 electrical synchronous engine CCP 138-53-8
(1100 kW - 150 tr/mn) Jeumont Schneider

2 propellers — 4 blades

Somer (2 ?nbsp;30 kVA — 220 V —
mono)

eMain propulsion :

1 synchronous electric motor RP 38P
12/12 (2 200 KW — 150 tr/mn) Cegelec
1 propeller — 6 blades

50 Hz
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7t. R/V L’Atlante2} &% Nautile / Victor 6000

= [eopTr——— W——
([ i - [

marine geoscience

marine biology

L'Atlantel| 22

physical oceanography

operate a manned submersible such as Nautile(-6000m) & the ROV Victor 6000

2008 R/V Le Suroit 3=

2007 R/V Le Suroit &3 =
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Ct. R/V Thalassa

Thalassall &2
— Fisheries research vessel
- 28 4 1 fADIBHAR
* population ecology
* assessment of fished species,
» study of resource distribution over time and space,
« fishery and product processing techniques.
- JIEIES s
* physical oceanography,
» occasional deployment of the ROV Victor 6000

0 R/V Thalassat IFREMER7} &3} QA2 2#21¢] [EOS FF54f3ta e A
o 2 A Fratd el g

’ 1

SRS

2008 R/V Thalassa 3al &=

e ]

2006 R/V Thalassa %

2l. R/V Beautemps-beaupré

d A& &8o] 7}'5 3. Beautemps-Beaupre 2003 2¢€ AP F 20043 F-E
NAT AFETFAES AR A ZF 2879 SHOM (French navy hydrographic
and oceanographic department)o] ©]& #z] - +FF. o] AFHY 9o+ s+
To] HExE AT FE8HATE Hel A+

O Beautemps- Beaupre> 2008'd°l= 17H A5 1909 ZAA S35+t IFREMER
+ Beautemps- Beaupreg AM&-3}A] 2%k+.

Daplacamenl & plane charge | 3 2902 lonnes
Longueur hors tout : 80 64 métres

Largeur : 14,90 méras

Trank draaw | G ) mabnes

Vitesse maximum : 14 noseds / }
Equipage doubla (& et B) * conduite at snratien - 25 2, squipe scientiliqus - 25 | b~
Auonomia | 45 s
Utilisation : 300 joursian

e A e

:20_08‘3'“1{/ \ B:eautegn;)'s-Beau.ére % 2007)d R/V Beautemps-Beaupre 20064 R/V Bezutemhs-Beagpre
33 = (Ifremeres &-8314] &) = IFREMER &3] =

i

— 137 —



o},

R/V Pourquoi Pas?

R/V Pourquois pas?2 242
Deep and coastal water hydrography and deploying hydrographic launches
Exploration of the water column and currents
Submarine cartography using its sounders and cataloguing of the sub-soil (seismic surveying,
gravimetry, magnetism)
Multi-scale study of physical, biological or geological processes
Exploration of sites using acoustic equipment, deployment of towed (SAA), remotely operated
(Victor 6000) or autonymous devices (Nautile), positioning of heavy machinery close to the
seabed by cable (Penfeld)
Removal and analysis of water samples, of living matter, sediment or rocks
Launching of the navy's Newtsuit system for assisting submarines in difficulty

wetlab R/V orquoi pas
IFREMER FE=¥#2] A742 TPourquoi Pas?y & 6,600=2 thE2 ofkd 4
2 IFREMER®] A|&©] 55%, 3] Aol 45% . o] A4 wid Ho 1
3l<o], 18092 IFREMER7} 283 A4  Pourquoi Pas?; ¢
3 ol SFATAY, B, 33, 4 AFY 5 GFE Hap]
371% & w3 ZA Nautile, Victor 6000, 9ZAZFH S B A

M &A% 7

Faad

Cop vt s S0
w

2008Lﬂ R/ v Pourqu01 Pas? &3l =

At

20073 R/V Pourqu01 Pas? &3]%= 20063 R/V Pourquoi Pas? &3]%

o1 kot 2

—_ -

o IFREMER A0<A-+4 3% (L'Europe, Gwne Drez, Thalia)2 ©}5 BHY & & AW
%

<. Gwen Drez(FAHHE AtdFH)= 2583, L'Europe(F4HAT)= 1583},
Thalia(S A F+4)= 41322 33

o o]FHNA(Transit)®] AL ALHOE FEH] HAstel INSUS F oty

CNRS/INSU(Centre National de Recherche/Institut Nacional de Sciences de
I'Univers) &5 A7837F o] Fo1%.
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2008 2

I'Europe Thalia Gwen Drez

41 L'Europe ﬂ%%sﬁg(lsﬁﬁ}) 2008 Thalia A<+ = (4133} 20080 Gwen Drez ¢1<+a}al| % (25313}

Of. ®EATM 3! 7|E}
o fre=7ie] FEl wet IFREMER/] WA E AQAA 2B o] ] ThEF
FATAQ] Discoveryaoll &Aoo TE2FZ ALY S FF=ol| e I
A5 SR EALE 7335193, IFREMERS] AUV?J Aster7} =91 A4l Meteor
o galxo] Z3jolA] Microhab &3E F3yst=H AH&H.
10. & A7 233 ¢ vl T

o IFREMERE 5709 F& Huiel 1709 FRAEAANEES F40g ITFZ IS
TS, 7 Z2ae T2AER o] $JF. oA7]de HFA FaA2 Z
ZAE AJRo] AZEE ZZAHAEV BE L
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LI
- RUHYshe Ahe wEe Rodolu, AR ol A i)
MARIEANA AR $eu FHIRAGE EFHES e PHe RAAR
- 3349 Gt 2HA A4T HERIAES oA BT 5 YR

FAAYe] EYEY 2L HAHZ (Monitoring and optimisation of aquaculture

resources)

o ATF}, 2537 2 A ABRAE A AT A ARE ANA AAF
oz FHHE HE Fast FFAIL U ARNEL AA FPYES A4
Aol Waw R AuFe AA nFFNE 4ASHD Yol FF HuE Y2
2 FFe AL Fa olRojd oz BHF AR wrPA)e of
ABMEOS.Z X A1 43%E AA|3FR L 2030 = A & A= AR 8l
= SOMES AAHshelo &2 vehjEe o=

G20l B AT FF A7 B BAE Fojor & FAALe mUH
F 2 AA5 il g 2719 Zrade] £9H
- x]é': =3 A2k /\] E‘ﬂ

FAAA Y] X47153 &8 2 Il (Fishery Resoures, Sustainable Use and Development)

o FAAY AArFES oF 142Million B2 €127BY A|AS FASIaL(oFE o E
60Million &, %
AT AN FLE 57Million E(€7B)oZ AAZE AA|sIFoH 4k

Fo AgF7EEA 19909 FE 1 600,000/ oJFFS A
(20051d, €1.1B) €&, vl=, oj&gol, Qe o]ojA F sjitE &
Y. =F2 I wid oF 35kg(EU, 22kg/person)] 34tES 433 3}
A7 12m ©]3te] FHAA ©14(90,0002)2] 80% S A7) A B S
g BAES WA E FAAAY ASBAA olfrES F31A I[FREMERE U
2e Fobdl FHE 71 ATE FIE

ﬁ

st 2

=
FUANM= 195 AL A=(20051d, €26M). ZF20] FF FHAR=TIE T
o
5

N

O
R
o
o]
S 3

™
2

2] 48Million &), 2012~2030' 3= T @2 %ol 8751 U+

]

7

defining the means and methods which will help to ensure in less than ten years the restoration of fisheries
for optimal and sustainable biological production and economic performance, taking into consideration
France’s international commitments

quantifying the impacts (and suggesting reduction measures) of overexploitation, deterioration of resources
and habitats, weakening of ecosystems and loss of biodiversity

identifying the conditions needed for the economic viability of fisheries which ensure that extraction is
adapted to biological productivity of fish stocks and ecosystems in a changing environment

contributing to the development of environmentally—friendly selective fishing techniques and practices
(ecolabelling compliance criteria) with lower fuel consumption

developing traceability procedures and product processing methods which meet health standards and
consumer requirements (food safety, nutritional value).
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AR oo 271A] Z2ade) o3 9EHT UL
- TR G8ol g BEAEE, B5V|E, BAZEN R N, LAY
el g Bt
- AR A 7IREY Ak T de
@ ;A HAL, A¥FR L REFL/ FY%A (Exploration, knowledge and

Exploitation of Ocean Floors and Their biodiversity)

o 27kA9] #7]A Q] WAHS stA=H, Sty Serpertine Fa|A] AAH FoEETY
AL A Aeola, e shbes 553 HAMAEE FEA7IE R de] 98
S 9o AY. A b2 37HK ZE2ae o3 AFHAAEC] FHHL U

ecosystems)
- e, AAUAAY, HHE Z2AL7F A vA= 4P (Mineral and
energy resources, sedimentary processes and impact on ecosystems)
- AEAY 7)EE-8 (Utilization of biological resources)
® <3 9 g AY wWFUEF, §F 2 9S(Circulation and Marine Ecosystems :
Mechanisms, Trends and Forecasting)
o d|Fe =7 # A FS ZEA 20 I =4,
S ATFE TR AFEFAE dFA 8 ES, A4
W v A, SRS HolHe #y % 74, FARIDY 2
ggst7] fg ey &&3 EdS9 HA Fo] e d7EEl g
O 2E

s

of

¢

7

==

fr de

e in situ observation: technologies, measurement networks, Coriolis data centre

e spatial observation: developments in progress and results

e preparation of marine core services, through European projects, in particular Mersea and MyOcean

e preparation of downstream ocean services both an a European (Marcoast) and national (Previmer, Redeo) level
e contribution to the development of the downstream sector of operational oceanography services.

L] Core Wmanal JENES Spanpe
es
= Corirs MaSanal ge b4 Sactarche foinnstique
- |
W WA Frase s de Radheriss poir MEapistinen de i MER |
@ Wit Paliers Frangsn Pad Emds Victer
T 4 VNI e Rachbiche pest b Develappamenm

s Digasitie du mieel e FiingaL 01

8 Floats
© Austrakia (58) France (157) ® Korea, Rep. of (52) ® Norway (8)

© Brazil (3) ® Gemany (101) @ Mauritius (2) Russian Federation (2)
® Canada (70) ® India (74} @ Mexico (1) @ Spain (9}
H " AR TR ®Chile (2) @ Ireland (1) MNetherlands (5) ® United Kingdom (86)
éf RV P A M O S R | o Chins (103 ® Japan (303) ® NewZealand(4)  ® United States (1038)

® Eurcpean Union (32)
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o o] =W FAst 5/ HWE V|We R AFE FHI
TRt A sfeke] g WISl I AT

o= . 7)4E, 2V EY A, Coriolis HoE AlE

® 3slgFste] F2 )Y A4 (Large facilities serving ocean research)

o HABZELE megrs FHIARUEE gialste BElets AL [FREMERS <)%

o olH @ EyEe] Ty w‘zwwm AEE QRS e AY Aoy, A7
B, SUad el Jug & Aed 428 A4 ATIE s 29
E oled HolHE xwom Bstel 8T & AES o o F BEL

B °o ATABY 9o b3 /) Z2aWS S S,
- AT, 718, e, A e dx 3R

S FH ol E AlE

1
- :l:‘

3 BE AT
mﬁnﬂﬂlﬂmmm

Bl ot oy i

gl Srpy lea = WEN] I
o okt

Frian v

AUVHL key figures

O 1o et vty

AN -

T T )
B0 b bt s e
D0 om e
s g g p—

o | FATATE (Research Vessels)

- e BeAE R ole fudsagoly Ay Gy So AA o
dTAdEs FE&st=d HEH.

- Genavir(IFREMER A7 3#8 AL : Genavire 19761 A ¥ 7]# S =2 [FREMER
o dFdES dHste AIAEA TAX BE HFATAES BYst 7A
sty sl 2= doly RS S o] A7 A A" AT
7]#-2 IFREMER, CNRS(National centre for scientific research), IRD(Institute of
Researches and Development) SURF((maritime branch of the Group
BOURBON)7} o™ ZF 32099 R = A7 A4 7I[ed8H 387]
A-sstar, Zwlul x| o} ﬁ—r o 71 #AEedel 2% dEUEE Xﬂ%ﬁ%‘.

Ni)
&E
o
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Genavire Maritime ISM 5% 3|Alolm Z&2 F3|AL3](Association  of
French Shipping Companies)e] %1,
- Z/\]-X“jl‘é_‘::_ Au]2star Q=4 #4A Nautile, victor AUV SAR 5ol th3l A
star 3 A FAZALEH], #=H], Scampi 59 AlZEAFH FH 59 L=
30%‘9] Aol TEAbEel oA AlEE

AF719AI A ;4 E A A (Experimental infrastructures-test facilities)

- A FB A &Gl s =TE s S oleld =79 e H Y
QL AlE#E oI, B7F B 4 5 & F A= Yol Sdojok st=t olH %
9ol g IFREMER IT =79 HEH A FEo] o erfol 34

- FAg8EAE 0 AR adEFgA R, ST eax, Metri 2(Marine

Environment Tests and Research Infrastructure(cwave test <3, circulation <

Z, FAGAE, SFANH, BARGAA 5)

Wessser]

a Marine Environment Tests and Research Infrastructure -

METRI
Contract Mo! HPRI-CT2001-00158 12 research projects selected
Project duratksn: 112001 - 0202004 161 days of test offersd
Project budget: @ 4656 G567 A2 ressarchers
Wiabsite: wasw ifrermer. fr/matn # Eurcpaan couniries

The Infrastructurs inoludss
S inmtaliations

The deap wavs anin o B
swreie masin @ Lo (39

- 19 AN 71EAE Y AH] HFS A (calibration) A1 A4sE R4
* The deep wave basin of Brest

* deep wave basin , towing tank:, water circulation tunnel(The hydrodynamic water
tunnel of Boulogne/Mer )

* The hyperbaric testing tanks (471)

Tanks 1000 bar ACB| 2400 bar 600 bar corrosion | 1000 bar TOI
Characteristics
Maxi pressure 1000 bar 2400 bar 600 bar 1000 bar
Useful height 2 m 2,1 m 1,65 m 1,2 m

* The laboratory for testing of behaviour and ageing of materials : +2A4/4

marine in situ testing station Non Destructive Test equipment :
Ultrasonic 3D tank
Tensile strength testing machines (20 tons, 100 tons) ED currents
: - ; Magnetic fields
Fatigue testing machines (20 tons, 25 tons DMA testing system
. . . . DSC analyser
Tensile and bending creep testing machines (1 ton) Potential measurement devices =
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* A5 B 9 HA : Calibration and metrology

Calibrated instruments:

Liquid dilatation thermometers,
reverse thermometers,

Digital thermometers,
thermistors,

currentmeters,
thermo-salinometers,

CTD probes,

celerimeters &

Temperature: (COFRAC accreditation n°® 2-1192).
Thermo-regulated baths

Range: - 10°C to + 60°C.

Uncertainty: = 0,005°C/EIT 90.

Pressure: (COFRAC accreditation n° 2-1212)
Range: 2 ranges - from 100KPa up to 4 MPa/
from 2 MPa up to 80 MPa

Calibrated instruments:
Pressure sensors,

Uncertainty: from 100 KPa up to 4 MPa : U = cctflflgent;r;le)’;esrs,
+(65 Pa + 7,01.10-5 Pr) / from 2 probes,
manometers,

MPa up to 80 MPa : U = £(1000 Pa

+ 9/0010_5 PI‘) reverse pressmmeters =)

Calibrated instruments:

Salinity: Salinometers Liquid dilatation thermometers, reverse
Range: 2 to 42 (PSU) thermometers, numerical thermometers,
Absolute uncertainty: + 0,005 (PSU) thermistors, currentmeters, thermo-salinometers,
CTD probes, celerimeters &
Marine current: Calibrated instruments:
Towing tank — 50 m long — towing carriage Mechanical currentmeters,
Range: from 0 to 4 m/s acoustic currentmeters,
Relative uncertainty: 10-3 electromagnetic logs &
Swell:
Wave simulator . . .
Range: from 0 to £ 2 m (from 0 to 0,13 Hz) ‘(/:\? lgorartfd msti‘mrl;nlt)s'
then decreasing up to + 0,13 m at 2 Hz ave measureme uoys.
Relative uncertainty: 10-3
Physico-chemical parameters:
Chemical analysis laboratory
Thermo-regulated baths, fluorimeter &
* 7143 A4 : Cold, heat damp, solar radiation chamber
* 714143 A4 : mechanical tests
« A AP ZAE(in situ testing platform)
* 5 ¥4 (acoutsics measurements) : = F 4 T B A (acoustics testing tank)
11. IFREMER o€ @%¥ (Cooperation)
o IFREMERS] t)¢] @& tjgm 2o] 712 tire] 2 & 98
1) AR % A4 oA
2) mF AW A Ax oo G
3) i =AH3t A
4) IFREMER®} =4 3 ¥
o d¥gdE MEH W&
- IFREMER® M 9] ZAgFeldt EdxolE HEdHole AT72AE ATsh= A

3 2o moln] AA G ALE R RANAE AT AL,
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AEd AR #dste] A 9 Ao A3 dgt - AFAHE BAHeRE
Aste o FeA Ei%LEOH Eﬂ% wol Fost=s g olgd ol 2loiM
] 3}

9 =4 ¥ (implementing  european strategy) : 3 &t-oF= Lisbon AJAITHE &
shal AR AT Ees FXs] 97 F2842 14 Fo] IFREEMRY} ©]
S o] Boke FrHIASHAT SR SBUEAZ} VR A
S A3 FE5A 2 FA(Flaro) AN ABA, £
T ¥¥3sH FP7 RDT(2007~2013)2] & F}s8t7|&iok7l -4

&t
otz ¥y =2 7]og a2 v maritime strategy A ko] s F
o}5tQPal FP7 Z29 g Foisle] IFREMER7} EU #d X 93& O

==
=
35
<
53
=
to
Hl
X
EBL

2 (IFREMER and International Cooperation) : IFREMER+
npe M5 BAVVETY FEIAEE SA5T A 2 ATH 2B
ARsaAY P dow FLRAET TEALATY

& o2 B3 g¥zadE 5o Z FrpEz AAHL Y&
B, W=, 3%, AUt 5%, gud.

4
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12. IFREMER® A3

(1) IFREMER A3 : IFREMERE A&H oz Awsle A4l wet 39 A7874
Wl Foek wel ks WA, Ee4, FEAd 54< FH 53] IFREMER7}
ggsted g9 AgFotd AT 13 dAydes Y

- FEAY

A}E-ZAA) A Fol, sk B A 9 7|e s EALF BEFHo| B3I AW e H
A& FA

I[FREMER= &5& A vz #ddsta o dFE SAdsed e YHE
s 53

IFREMER©] Hgzoz & o

ARA} HA BAE FAT £ AY &84 594 IFREMER 75 3§
A3 WA FEAL HA - ALEI, AR AR AFAGe] Mg )
913l Al IFREMER®] #&& F3A1A.

53] 9= 714, e #7172 A8y $AE #AE

IFREMERT FA4 AxloA AH HAxE HAHoz dwksisia, 239 21F
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02008 A== 4978 o] AFA MG HAJoH 12€31LA=Z A4
A 1,42778 (CDI+CDD), 639 "A}eke] st 277 Agd+4

5
3347 9] A9k e A (Genevir 29, 2217 A9, 11398 A2

FTE % <¢.
oAtERY BE
Al 2FE7(78) 2004 2005 2006 2007 2008
QT A (permanent contract) 1315 1309 1320 1328 1316
71ZtA %k (fixed-term contract) 67 85 115 100 108
ALAF4 (post-doctorants) 15 16 14 18 27
4118} 9] (doctorants) 34 36 47 55 61
VCAT-VCI-A BALA (R1ZH7]E A9, etc) 3 8 8 14 17
AEAF (professional contract) 1 2 9 11 17
z 1435 1456 1513 1526 1546

VACT : Volontaire Civil a I’Aide Technique(volunteer civilian in technical help)
CDI/COD : Contrat a Durée Indéterminée/Contrat 4 Durée Déterminée

0 2008\ : F €217.653M(SF 4,10299 ¢, 1,884.53¢ /1€ 71F, US307M, 1.4105%:1€ 71<F)

2007 an%
du total
subzides fof pulllic zefvice charges{SCS5P) 150 437 &1 30 157 154 TRl { 933
= Programme 187 144 617 60,93 % 144 841 &1.07 % 245 +0,17 %
Hezssarch in the field of envwronmental and
ronoarrcaen management for the research and
higher educalion mission
* Programme 181 2 500 1.05 % 550 0.23 % -1 950 78.00 9
wivviionmantal protoction and sk prevention
* Programme 154 3m 1,31 % & 531 2.75% 3 420 « 107,91 %
sipstminable management of nurcutiuee, fisheres
wied furnl dovelopmant for e Agricitiues,
Flsherles, Forests & Aural Aifals Misslon
= Programme 172 204 0,09 % 222 0,09 % 19 .09
Coordinaling and divecting researchisclentific
msemch and multl-disciolinen fechnoloay)
contmciual fERosces 44 205 19.47 % 46921 19.78 % 716 + 1,55 %
tofnl betons intemationsl operafion 194 436 159 085 7 649 o195
Accounting stocks of the slements of glven on 7054 OAT 824 025 % - 1430 NS
e At 2103 0,26 % d o
Redemptions of the financiol vear - inteennl 16 79 O 37 51" 581 % LD 12070
aaparialicng 38 643 6,29 % 37 513 15.81 % 114 797
JLEMES. e 237 353 100,00 % 237 222 100,00 % 131 - 0,05 %
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B i
] (M€) (%) IJHE&}E{
3 =]
~ | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 -
A&/ produits
2 | 128.184| 128755 129.018| 137.098| 138819| 148.150| 154900| 169538 | 178344] 7954/ 8012 7861 68.04| 81125 8149 7954 7907| 194 gpgffggga‘w"
= income
N t’é’EgH%ﬂ‘(ven
&= es de
Ty | 06| 0160 013 0182 013 0081 003 0018 010 008 010 008 009 0106 004| 0012 0008 005[ e o
ozl Frgt
e (production
g | 2068|1885 280L| 2687 26039) 2463 B2| 268%) 789 18 U7 B2B) 134 1527 151 US| 1254 182 endes ey
X, prestations
de services)
X8| 53w sx5| 67| e sens| 18| 81| 29%| 173 33| 326 41| 29| 38| 59| 4we| 138  osofprodkelon
B2 | 101514/ 103951 | 97.576| 108311 | 105313| 107451 116388| 136175| 62| 6299| w469 45| 5127|154 om0 77| g1 enafibenion
Zl reprises sur
8 | 0113 002 1416 0124 0685 1210 1059 05| 0514) 007 001 086 0061 040] 06| 054 040  024famortissement
2 s &t provisions
6| osse| osel| 1397 oms| 1035 1131 1060 265 1ese| 024 035 081 037 065 062 054 124  077]autre prodits
B8 | oz6| oo os%6| 0839 0914 08%9| 037 112 0956| 018 002 030 042 0334 0d6i| 019 052 Qagproduls
EIE de
i - 00006| 00006 0025 0] 0048 004 0067 0067 - {00004 001 0 0026 0012 0031 0[S
dautres
IS valeurs
A8 | 07| 007 OO 008 00| 018 00| 0013  -OGH O0L 004 OO OO 0076 0066 001 L Ll
['actif
immobilise
I autre interets
O | 0017] 0002 0002 00004 000002 CO00F7| OONL| 0006 OOWS| O0L| 001 00001 OODNN2| OODICL 00004 0005 0008) 000Gl procus
87} differences
DR/ | 000 00| OII0) 0D OOE| OU| OOE| 003 0009|0002 OOUI| Q07| OO OA| OB Q000G 0002 OMAeosies o
- produits nets
=3, Sur cesslons
MTS 0009 0007 0368| 0787 0889 0763 0338 1038 0866 0006 0002 02 039 052 042 017| 0484  040fde valeurs
01! mobilieres de
placement
554 0.269 63514 31384| 32.845| 39436| 43747| 38.354) 017 0004 52| 18301| 1807 2025 2040 172fprocits
54 32508) 31906 30089 0033 0006 1317 1719 0016) 2019| 1986 1833 0003 0676 080  0.01{management
828 capital
5 31350| 32.838| 37851 42008| 38337 1806 194 1960 17610
£24 Specifc yield:
o 0139 0031l 4505 oo5| o o 029 o of o009 oo oo oo o o om| o offEyed
A | 161.147|160.693| 164.109| 201.497 | 171117 | 181,832 | 194.724| 214410 217.653 100] 100 100) f00] 100

o Trends in contract-based funding presented by source of financing 07/08 : 08 %
BEEE T7F 19%, =4 29%, AQ/=W 71 27%, W 20%, 71EF 6% .

HOOG =

2007 2008
vooa - Frotich Bims
I Bl 1 o o nbesmtinl pren
nong f-
P Lo itk e i P B
e .
-
oD B et socton pamneishe
Ao f B T
1 .
a
B0 1WMTD (R0 ES4D SSBO B9E0 (3380 1F480 P530 2EOO

46200 4320
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Antilles
Nouvelle-Calédonie Guyane
La Reunion French
Polynesia

* The Head Office of Issy-les-Moulineaux
* Boulogne-sur-Mer Centre
Port-en-Bessin Station
* Brest Centre
Saint-Malo Station
Concarneau Station
Lorient Station
La Trinite-sur-Mer Station
* Nantes Centre
Bouin Station
La Rochelle Station
La Tremblade Station
Arcachon Station

* Toulon Centre
Sete Station
Palavas-les-Flots Station
Joint research unit of Montpellier
San Giuliano Station
* French Polynesia(Tahiti Centre)
New Caledonia Delegation
Guyana Delegation
Reunion Delegation
The West Indies Delegation(Antilles)
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4. B3 At A

[

SO YA ME

National Oceanography
Centre, Southampton
UNIVERSITY OF SOUTHAMPTON AND

MATURAL ENYIRONMENT RESEARCH COUNCIL

i
i

National Oceanography Centre, Southampton

University of Southampton
Waterfront Campus, European Way
Southampton, SOI4 3ZH, UK
tel:  44-(0)-23-8059-6666
fax : 44-(0)-23-8059-6667
internet : http://www.noc.soton.ac.uk/
http://www.oceanography.ac.uk/
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- of Southampton Centre, Southampton ENVIRONMENT
1Y UNIVERSITY OF SOUTHAMPTON AND RESEARCH COUNCIL

NATURAL ENVIRONMENT RESEARCH COUNCIL
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1. 9F8 A

o}

National Oceanography Center, Southampton, NOCS

N
24

3]
&

Southampton Oceanography Centre(SOC)+= 2005 5% 1¥9xZ NOCS(National
Oceanography Center, Southampton)® ®3 o] vlH QoW oF 5279 (4509, 2006) 2] A
T, W ALAY 2 7929 (600091, 2006) 9] SHYIEZR FAE. SOCE AZHE o] A
2 19949 4€¥ U$71.30M(£49M) o] FAH| = A E AW, Southampton o &(SHU)
3 A4 A+ 3] (Natural Environment Research Council - NERC) 7o &25%

2+7] 3 (joint venture) .

SHU9] &f 98} (Department of Oceanography) ¢+ #] & &t (Department of Geology)+
WormleyAloll Q¥ NERCE Institute of Oceanographic Science-Deacon Laboratory,
ChilworthAloll QY James Rennell Centre for Ocean Circulation, ZZ2]3. BarryAlell <l
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7t.

L.

@ =74 9FE WA - {FASL ol E T3 WHH ASE AR S YA
T5 AP35 A A SFATHHE e e AJES AT
212 (mission)

AAE AFH AT (directed, strategic research)

S 714 A& A (curiosity-driven research)

2 & (education and training)

K
Ho

ol
_L<|>1_:

2 7)< 7] ¥ (engineering and technology development)
SR E HolHe #A7]2A #7 (managing its data for the long-term using the
designated data centres)

A 2ol 2 714 3 (knowledge transfer and enterprise)

= FHAR, AAAGE, ARG 71, 71GA 2 w2y Tl ds =
Ay, o897+ L g3t 2

o

S

o

=7F 2 FA A I} ]~ ¥ 3k #2] (managing national and international
facilities and services in an impartial way)

FRdolr WP AT AFHeAT BAYAAES Ao e 9F =
A 2 Z=u 9 43 (fulfilling leadership coordiantion and facilitation roles for
the water UK marine sciences in an inclusive matter)

Fotl el Aol AYHYL B AL s)of ek thoFa AsHobste] oA

(outreach and engagement of science with wider society)

HIA 2 2522 (vision & shared mission) : Z71#38tAL3 S B3 RE 7154
S Eo Rof g5 gt w18 FTA9EE FYste A7ravE He A
ol gt HF-& NERCS} tfdhzte] FaadidAatela =9 a3 A74s, 1
G2 71 i FyEokd vnE & JE FAE QBT JS. T I
oA 7HE & AFidolH HA|Ho|x A&HHOE FFd F e FTHA A

AAA $524 ¢ AAGNA AR 57 AR Tae XS
e ADAZ SR BAL 2 ATHA RN ATHE TS B
o

o [¢] 8:17—
g gopl A AAE AFsed, 53 AFAT) BFE B R AA
A2 FLHGNEA T SHANA PHE GFS BT B Rk A
A ANF ottt A B BB Folsd o|F FEF



g Agstel AHols A Fololw Folsty A3t AL BFO %
o F/1H 9L ALHOE KA/ A APHefok i YTE

b — 1y
AlE A Enkel ol T3 MHlAE AlFsta e A E F8H 8|
FATE AFHo|L FBHOE 2Pt Y

Cl. 7|cH(expectations)
o Hl#HolY EYHHQ FAGH AFE T A A (A
o 7z} Ao MFHQ XA Gket StEH A HH AP (W)
o AHA FX B 71#FHe] JHS T ASA 71 ()
o s FHeTE et %714 59 A F(NERC)
o A+5Y, =¥, dEAE 2+E ¥ (critical mass) ¥4 (NERC)
FdE AT, TR, S B AN 2o 3 754 Al (NERC)

o3 thetA = el 24 AF Z71(NERC)
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The key roles for science are threefold:

= To gain deeper understanding of fundamental earth system processes (so we know what is
going on);

= To develop better prediction and scenario testing systems (models) and sustained and
properly specified global and regionally observing systems — so we are more continually
aware of changes in the earth system — and can predict what might happen next;

= To inform and guide public policy, regulation and management, to educate the next
generation and to help find innovative solutions and opportunities for business and industry;
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I ZHEEH Aoy AES AHE & . M9 HAYs = NOCSe <9F
A7 L3 (NOCS health & safety committee), NOCS2 A+ U3 (NOCS
Research Committee), A X 71&Hd & 15 (T strategy group) &2 A4 H.

e NOCS2 &M&A MAEAIES Z2LIHE

— Monitoring the overall financial picture of the Centre as a whole

* NOCSS 2= L& f/ga 22 ¥ 2UHEY

— Monitoring and managing the overall risk exposure of the Centre

o HAMRARGO 3 HRAJAIIZRH SUEDANE &3

— Receiving reports at appropriate intervals from the Board's three standing committees (ICT, H&S, )
e AFFAHE M &=, NOCS2 Zg<fet Y Z2ME X

— Receiving proposals for, initiating and sponsoring significant Centre-wide development projects

of. Xt22213| (Advisory Council)

o NOCS®] A= 9193]+= 2006 114l A 3o MNAT

o AN AAAAN7 obd 9% 1Asol™ NOCS &£4wHe AR7] 919
989, T NOCSS F7Hd A9, FHNA AF2EM PR} EobA
togojs NOCSSl AT % uA Fol Be ARS Agss T4 2% AE 9
A9 (F 10%).

o ARNAI Y FL YT e 2

- Aol 7ol : Contribute to the development of the overall joint strategy for the Centre,
including advising on the development of published strategy documents:

- NOCS #AGAAE] 9 AAY : Provide a voice for stakeholders on the strategic direction of
the Centre;

- 2 A A=A X W A AF : Provide advice and strategic guidance to the Director:

- NOCS®] H7M7hxF-&Eof et =™ A|¥ : Provide particular focus on areas where the Centre’s
"added value” potential may be realised or enhanced:

- NOCS9 =718 A=A/ ZAA/ZHAAAAE AF : Monitor and advise on the national
leadership, coordination and facilitation remit of the Centre:

- S FA A FG It thE AE A F : Support, receive reports from, and advise on the response to,
the Marine Facilities Review Group, comprising key users and experts on the national services
and facilities delivered through the Centre and ensure that the National Marine Facilities are
delivered in an impartial way
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4. § 3} - (2007/20089 71%)

Zh offak o FALLE US8231ITM <.

d= £ $ W
2000 - 2001 °
(1£:145% :1.722%) £ 20,290,000 $ 29,500,000 349.3591 ¥
2001 - 2002
(2002.12.2871 F2+&) £20,324,000 $ 32,500,000 398.3541 ¢
(1£:1.60$ :1,960W)
2002 - 2003
(2003.7.317]1E8H&) £ 26,664,000 $ 42,929,040 517.25%1 ¢
(1£:1.61$ :1,939W)
2003-2004
(200473171 8HE) £29,536,000 $53,601,933 639.62¢
(1£:1.8148 § :2165.57W)
2005-2006
(200473171 &) £ 35,000,000 $60,518,500 620.00¢]
(1£:1.7291 § :1771.44W)
2006-2007
(2007.06.30 7]+ 3H&) £31,667,000 $ 63,479,668 6004
(1£:2.0046 $ :1888.70 W)
2007-2008
(2007.06.30 71<) £41,064,400 $82,317,696 77558914
(1£:2.0046 $ :1888.70 )

¥ F7E AT /AIA AE(captial) & £970,000, NERC A=A 7R (USL X))ol A (capital) &
£1,761,000, National Marine Facilities §412] 2} (capital) = £1,869,900

L 7o 527el A9 792 e S Egele] F 10497
Ch. dotEEE @ 20089 =0l S =82 F 2449 °o|US.

T book conference/wor thesis/ show/extibition/ cruise
(published | article | book otq kshop monograph | patent | artefact aonrpesition/ others ust
/in press) SECHON | jterm (reported) (reported) perfarrance repor

20074 _ _ _ _

(% 3027) 233 10 5 40 14 6

20083 . . . }

(% 3187) 244 11 7 27 29 7

o NOCS7}F #HAstAY FEZ 2008 %o W7FeE Nature, Nature Geoscience, %
=2

ScienceA| 9] =+ A 1H o3+

jourlr\léltu;ret;cles non jl(i?rt#zile a_rticles Nature Geoscience J oursrf;?n;retgcles
2004(6%) 1 1 - 4
2005(124) 7 1 - 4
2006(134) 6 4 - 3
2007(13%4) 6 1 - 6
2008(214) 3 4 7 7
2 Fous

r
o EFHCIA FaE WAsYEH oA B/ tm e F
=



EY AYAINE RO E BFS FAF EF NOCSE 97 %A
Mg S TASEN F2 4TS HUT AALA FFY =EES oY 2
B 29T 20159744 Y FEHT FAH SR A7/ BoR WA
% ooluel NOCSS] Aokl A FAH A7 okt FEati 2 NOCSS

T8 AgoZ A%,

OCEANS 2025

* NERC® 22664499 (£120M) @7ALw Z2IAH o= sfgaetel 2 A
gz B2 IAsE7] 3 2O ol 20079 4L R E A ZG o] TR IH
= 77H-°J T8 ISl FAE S0l "ARIsty HAsk= Ao F43] ®ste
T lE AgEAel FE 24 744 FERZ dgeE el

* NERCO] =% @ ¥3}8s OCEANS 20252t= shube] Z2fios Fi 9
ol AAH ey W OAdsel AT AGe ALy ASHow
2] - wEe7) g8 AFAT AHE LT F ARS st Agza S,

co] ZEIH A2 2007 Efold ojdeol& 20251l ol Eel # Zolge
e @Fol Fi wEoHon ol A dAHl me & F withe] A
gush 2o AAHIA WUl dojd ZOE UG

© 2025744 AFEES S w48 Wstal = gl tiulste] 1 wiske] +f
B, 54, 4% Sol @ olslg Eolx sAgste] /bY /|RH o #ES
7 8 Relm sgRol 1 2RY FIWAL Fal slde] SHo oL
st ], o2k M3t Fols LoteAdd de AXs FEY 5 AdS Ad

* OCEANS 20255 &3l AEA 2 7132 Vi 7182 v53 s

(@ National Oceanography Centre, Southampton (NOCS)

@ Plymouth Marine Laboratory (PML)

3 Marine Biological Association of the UK, Plymouth (MBA)

@ Proudman Oceanographic Laboratory, Liverpool (POL)

(® Scottish Association for Marine Sciences, Dunstaffnage

® Sea Mammal Research Unit, St Andrews (SMRU)

@ Sir Alistair Hardy Foundation for Ocean Science (SAHFOS)

*NOCSE 99 aldast Fape] APREe fusls] wio] o Fzste 3
BEA F59 dgFAdAEs stHE FI Adees A4S FdeoF s

o2 s FHs| U¥ZYAF4 (National Marine Coordination Office, NMCO)
A3 NMCO+ NERC sl FAH O degs A+ Z298S 2007-2012
| 9382 NOCS ARE9193lol A AbF= 98-S & &% POGO, ESF
113 2 7|7 85 My 22 244 &5 AL =3 =
So] 0lAg FAAFH AG = y|AA7re] §E L 743E7 CLIVAR(Y)
ol B oS 22 T9) T T2 A Z2 TP = &3 gt

uch

0

N
o

=i

Al
[e}

o

dob pE 1o A o
f o

B o
N
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5. d7T=4

o MZE 7|#Ho =29 A3y SMA H7IEAH 9 A2 A=A FA Oceans 202591
mel JAHe 7 FREAS AP FA .

Hrwrarch Gromp: Rt G
Ciroup Comprising... narategie = — —
alignimnrs o i Sty Smmert® s brwrsy o
MO s Pt e proroet
1. Marine Greolopy & Geoploaics | = Geeapigis | -
Afargin Sediments | —
3. Dosan Predection ad Forscasting | Ccean ng. uding Panonal Cemre 10 - ! |
IF:::\-.I:-lum MACOF) E __'L.'_;;“"-""‘
[ | St SwpteDe ||
T Pt | P, S 1 }
R — T — ——r— i o 3 0 |
Ecoaatem 'I—I-—rlm—a:tm |
1, Ohcamn Obsamoatons & Climans : Peloals and bl reouniem | Crl 0155 _.;h"" ]
»  Global & Basesale pliyical |
aceanography
- AN -l S TR TR
»  Mesoscale & sube-msesicabe
plovsics
- Laborstory for Satellse ER
Ciccarengrapliy :'m"':;
8. Oeean Crust & Sodowen
Chpochepmisty ” ] Deviion
&, Coasral Proceses 4 Combial Sedimenl processes Lmaveriny Coastal
[T p—— Instistine T
?. Palscocesmography
o MZ g FREHo o]Fofx7] A& NERC FA49 SOES #4771 HE2 29
5 o =) = 5
9AY A7EES SgHoR Adsdo), TxxE Folb Ure ARl
E A= AoE JfEE. oygd MRS AFZAS XA dAA (Intellectually
coherence), TFX (size), ¥ oF(discipline-based), i3 (balanced) 5= 7|22

3. A (multidisciplinary) B+ ZF8HA| (interdiscplinary) 1< ZA34A g9
A-dI #YAEAA ous mMEHAE PFAAEHA Zsto] wjAEHAY ZHU A

o A Al 2ok

o ArdFE A
*NOCE= thet el dA=o] glo] R Ao 2E et 55, =2 3 AF
st ERs ® AW, e, At S 129 gYs T
d A7dEs FASL Jom, gRHezEE AR AYFAQ NERC, V=9
FEE AEATA, I VI2ASE AAC oA Sle tEE 1 HES
a5 T d¥sta A+
* 3 NOCHelME A3 (labs)o] & 150707F AL 200me] A Z7o] 9lo] 2
Hel q@gdradel A HSE = dew ggd HHE Fv), AFEAA,
=480, 2gAERE 5 £ 224 F L (clean lab), MFEE AR £
AdE Bfsty 3, A7Ee AFE 2 LFE A AH, #58, FA
AAEvE 434, IAFANLLEAFELTL, ATsd @, 1A 49
A, A= Chip FTZ20AY AL9 55 BR3D Sla. 78 Ado=
T SHAgEAR G D TANSAE, NERC SHa Fdn T5A14,
NERC s A+, = sl FHAExol d7A4 Fol A&

o ArzHel 1A

* NOCS<= ol s =
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1o

o ¥M% NERCY 47] 5% A72AMe #opd 725 7122 879

FordTE QM AFE FAT

%
o
£

O sl AA st AE]Al (Ocean Biogeochemistry and Ecosystems)
@ A&} A+EE (Geology and Geophysics)

® | FF=7 7] % (Ocean Observing and Climate)

@ g g3} o= (0Ocean Modelling and Forecasting)

® A3} (Geochemistry)

® a3 Fsts} 327] %38 (Palaeoceanography and Palaeoclimate)

@ A<t B 55 (Coastal and Shelf area)

@
-
of\

>

] 228 7} 7]<% (Underwater systems and Technology)
% Y3 %FAl A (National Marine Facilities, NMF)
% Y3 %Al A (National Marine Facilities, NMF)

o NMFE NOCS 828 $EomA 2009 9€o] A7 2agon, 75e 34
o SAFHeAC] TR AN Muag FHG LGS AFIHE 2Y
NMFE 4719 S(unit) o2 F45o] 98 =& NMFe A= #d3 24,
ARA RN A Mu 2 ’

AMAAY I old<s Asses
At AH DG S ALst] FHATIE MPIE 5 ATHAR o] Fol .

& A7Ee AFARA S FAFol L3 MAA FLA3 HAHAT ZfotE
AXE NS A=
+ 3 & RRS Discovery2] thA]Adro

doll Axesd A4,

Extract from draft vessel definition
(http://www.noc.soton.ac.uk/nmf/discovery_replacement_project/d4rpintroduction.htmi)

* Global Operation — excluding marginal ice zones

» Ice Class — vessel to have structural strength for longevity to give an Ice Classification equivalent to RRS
Discovery (Polar Code PC7)

* Endurance — 50 days (30 days fresh water storage)

* Design life - 25 years

* Max Speed 12 knots

* Summer Draft 6.5m maximum

* Maximum Length Overall 100m with a 16.5m beam
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» Berths 28 Scientists/Technicians (Single Berth)

* Marine / Technical complement to allow 24 hour working

* Good sea-keeping — to allow work in high winds and high sea states

+ Station Keeping / Manoeuvrability SS6/7 with Dynamic Positioning

» Maximise “"Green/Environmental™ credentials; including Ship Recycling Requirements

» Equipment Handling for the safe, controlled deployment and recovery of packages or equipment

{2008 AT ZAS) 2007 A7 2AS)

* NMFDe] A& 47/H2 Uxogx 3.
O FZA 28 A3 A (underwater systems laboratory, USL)
@ 3 FAl 2" (Sea systems)
@ Gl FH HE 7o) AT A A (British Ocean Sediment Core Research
Facility, BOSCORF)
@ =l ¥z AFFE2A (National Marine Coordination Office, NMCO)

@D FESAAEAME A (underwater systems laboratory, USL) : g3l dAIAY
(National Marine Facilities) stW2A g= afj F#s A3 S 98l 7=+ 7N
g HE, 37 55 AEAEty Jom AT #HSEE A% AR
(Aot EHF AT THE FIL As. T #AFL2 7124 S48 A
Fotal ofolr]oje]l F2 PFHOEMN s FHste] 733 24017 Wil 3}
g3t AESHA obA wm&d Fie st WA FHEHMYS OFI U

o2
A o
D)
re A
r (
ol
re
-
Ao
o
e
8
o
4
ko
12
o>
EJI
=
8
I
o
S
o
0,
o
Lo}
3
s}
S
2

241 NERC7} A3
o



to %
%
1%
ol
lo
[H
fl
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(o,
ol
R
30,
o
i)
(ol
R
i
ko
rot
pa)
X
A
R
2
i
ko
rol
pa)

O

O

o
Z P Z (platforms) @ A A5 A 72A7] Autosub 6,000(6,000M Z o7kl 4=
7F 7F53F2 1,000km 3 o] 7F53FH rechargeable lithium polymer BHH 2] &
AEEH Ol st AA 2 AXE FIstr Jdow ojn sFE Autosub 3
NERC®O] Z&xo] we} MalZHZ 15 (Deep Platforms Group) oA &l

H, ARGAGA B AEAES B Relo] AANN 4 Lol Gt b5
QomAAT BES P Y OF HYRA

i
g wsE A E OE Ay o

CEA MEL F7Ied ZHAANEE 55 d8E i FFALY AR
A @33 T3 Marine Productivity 7ol= thkst Aujel 7]71E0] wl X
o] AbgH.

Glider 224 E @ RAPD Watch, Gulf of Lions, Convection &< ZZ 170
A &g

[
2N ARA, AEH - ARH - AUH 2

o
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4) %

5)

2) ZAAZ(AIA, Sensors) @ AMEE 3}eHF - A ETHH 7“]7]% Asta glow
3] vl Al 7+ 2 7HA 7] (microsensors) 9+ 8] %714k sF & 12
Mol JFHom FFatr et o ok Zw“ﬂ

1:] Hl:ﬂ-

Aed] 458 wsn gom A
Z\_]

o

4
AEZDA 7] BofilE Sx A7 2 FA 224 7] (cytometer) & 7] 23}
EZYIE 244 AMgstes WHES A7ty Jdod, SHEZAG JIFHAl
3 23 FH(lab-on-chip) FXE MEstxx s A, 2Z 34
(spectrometers), A AF8}eH7+A] 7] (electrochemical — detectors) 2 3= 7]

(optodes) & Z4% 74 ARz ALera A7 U=,

109 JUdF MM, ARAME FAHET £ e SUVE S B33 A, 57
2} OceanCam 6000 S€F Oceancam 6000 V, RMT(ZZ FZE
A3 23F), SeaSoar, SHRIMP(al A a2 afj A= A3} 7] 7]

£), Scatterometer (H]
Z X)), SWR(AA = e
F217]), Burn Wire

]
71571),  TOBL(1Ql siA"AL]), WASP(3E 2= & A 534
(=3 releaser) 5= A7 - st Gt U+

* Al A &) (Sensors)

Gold Fish

Closing codend

521 (communications) : ©] #oFs AR IFOEA s FHee] FRAS &
woFE fl8 vloly FAl B StHel Wi Ve AL ATl e HIe
gFoeMe dute &83 A9 Hely stE 3 F4l A2FQl Ferrybox
A2 E Az A,

N = (reliability) : NOCE A= FA8H7] fsiA AUVl gk 1d 2w
(risk management) A2 A8 glom, 53] SAALANA AL S thH]
il . olEld AgrEdAd oS Fa AFT @AM AUVE dF7F A
4 A3 A FAE ¢ =S 9k
534 AH¥] 2 (Engineering services) : ¢ BE& &5 25 ¥ A¥2 H
A Adet=d AAgk AN L AdS AlFstl o, 53] 4HAdd
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= = S}
Est APARE dotel Boue o — :
gois RAES ATAE 7o A4S == ==
T & s e =

@ SHYA2B(Sea systems) : oAl A7 |FEEE oS R R 55
A &9 (Research Ship Unit, RSU)# | = = ' :
F sl FAF+ A8 2 (United  Kingdom e

Ocean Research Services, UKORS)& —
Ege 180=H A A7 0717 4 .=

= A3 E AP S FREFLS 2719 2% A (Operation¥} Engineering)
oA sty YA 2ZA Y MH| A 2AH LS Programme ManagerE 3 o]
Fo] X2 Q2. Programme Manager+ contact point2A4 53t G A o] vt
x57] Ao AYE 7183ty MR 71A0e] 284S wotg A7 &9
o] W o]e} AHH H = Operation AFAZ %OH:L.

1) Operation : NERC9] &A=z 2 78 (MFP)S A Y3t7] 93t & A 2~d
(Sea Systems)®] dd&F & A= A= 1131 =" MFP7} 215
# A4

W # A7 Zd2be] gafol wixEo] & dslje dHE dFE
SHA . 1832 dYolA Ezjd RRS Darwmg A5 9gk ¥ RRS
James Cook %7} @gxgoerm, Mdzgo]l 453(1992Y update)® RRS

=
Discoverydll ™t thAAur AxE= 2011950 2459 gAY,
o Aal/dFANFA+L} ZAE sl 5 ZhFo4W g=9 Class VII
cargo AEto g EFH A+ RRS Discovery®t James Cookoll sk A
A Ay #AZA RS

o NERC 4 ALl
AU eGae, A7y

2) Engineering @ ®AAHE A Ast7] gk AutF A 53 7e AA
< EZ¥E EBE VIEAHA T AMHIEE AFI. Engineering®] @
NMEP<¢] #2]# 9&& 3t NERC A|AANSA &3] dge g3t
£ &3 NMEP 29 2713985 A4kgH

+ o] 5 A 28 15 (portable systems group) : 38tFE, 7tAE A”H oY Ad4
(A 47N MES Adoly Aga 3H) = AFAMe vtz oz A=
RE A& ZHE AJAL ALF, T AFH/logging AlA®, PES,

2 rlo ol
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SURFMET, USBL, A4te] ADCPs, swath & 3AA, =754, 11 9 vtk
3k Ag 4 AH](container labs, gas generators and fume/flow hoods), 3.5kHz
Folg A" = A9 =4 7] (seismics) 5 EFI AFEY 71AHE H
PR A AE

AA 2 Folg 1 (sensors & moorings group) : NMEPe] 2<% 100070
7F @& 713N e 24, /i, B A (calibration), e T2 Y, $A7|&=A Y,
7] Folyg ool T %% 3. 53] RAPID(rapid climate change
programme)® AMEEE A FSA FolE ofdolE xSt A sl FHSk|
3 HEATE AP, o[ e] CTD9 Fojddo] A1 Pl CTD, Fof
&, Seasoar, Scanfish, MVP Z128]3 #&H x|, dEH Al 2wl Aol Y3t

:

Z P E A 2~H IF(platforms systems group) : Sea SystemollA # &= A
TA AE BE Y Y FEEsS #E A, Vessel Systemszl st &
IdF0°] &a&Ee JJow AMute] Aoz Fad HFH, Uada AlA, &
A 2" (ADCP, USBL, ©sH, 717, aiFAIEA3 A" §) 5 2 F8A
2HE XdE

Al Z2RNE 15 (deep platforms group) : HIANZHAEFT1F Sea Systems®] 7]

2k} el Autosub 2, AUV, Isis ROV, TOBI, SHRIMP, BRIDGET &<
2 olFox 9. ¥ ROV/TOBI/ SHRIMP/ BIRDGET XZ=ZAHE}
AUTOSUB 8 A9S 538 202 Hsl TdF od 442 A3 9om
A 9K, DS AT @ AolLe AN,

_

é

- 94354 (ROVs/AUVs)

J B S
WASP, Wide Angle Seabed ~ Towed Ocean Bottom BRIDGET ROV Isis
Photography Instrument, TOBI
Tabde 1: General specification of the fuis ROV Table 2 Insaallod systears on fiis
. [ Farariee Sl st
(lass Parameler Sperificaton T Hingh resclation colow R-chip o quality, B0 kncs
- Dhgitad uill A Mlegapined
Dimcmsions Length LTm Lo ligha ! ..._l...l...- KD
Witk 15m Wkl &y i range Mamochrome Fuily, 11 bit dymsmic rangs
Heisks Sim | Megapinel
----- =1 Gemersl Mimislre cobour ansd b's careins [if s
Waghts Overad weight B0V & TMS N 3000 Ly m and B pation
Pan s Tilh it [T T TR
TV 1000Lg 10 5¢ Lights [Tl b g, | 200W ol
Scumce Favkod o BN - T kg i ot ke Incasdicsorm
22 kg im eachh of twio moberiied side iravs :"':f
o TMS Twin cameras, lights and akimeter Mangrlabor Tupe
Pressare rading Maximeam wodking depth fEim —_— R
Sakety facton 1.5
- aetes] ke [ — 4 P . Presre
|5 Verncal, el ad forwand il s i OO N bolla) gl F— Cuogper Ve Lo
p‘\--uj.u,lh a1 1.7 kW dhrssien i
$poed forward ] btesal 6500 m i h\~"-;1"" = Furmand bk s Koomgbery Siemrssd SUUN00 series: 00 LHe,
Poge Usér elocincal power AW Profifing sonsr 5 kb,

110} i dmmpr
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ISISel B &

ROV
ROV IsisE ALE3sl7| 2Ish Mut LAtst
Equipment Length (m) Width (m) Height (m) Weight (Kg) Notes
ROV 2.794 1.829 2 3250
T™S 1.4 1.4 1.6 1000
Traction Winch 4.064 1.245 2.292 5200
Storage Drum 2.4 1.89 2.03 15200
HPU 3.073 1.2 2.6 4800 Sea water cooling
A Frame 4.864 |/ 6.257 3.258 3.477 / 8.303 17400
Skid 2.134 3.258 n/a -
Control Container 1 6.09 2.438 2.44 6500 Sea water cooling
) Joined to Container 1
Control Container 2 6.09 2.438 2.44 5500 Lengthways
Workshop Container 6.09 2.438 2.44 7000
Transport Container 6.09 2.438 2.44 - ROV & TMS Transport
Electrical Requirements
3 phase 50 Hz 3 phase 60Hz
HPU 380V (342V - 418V) 460V (414V — 506V) 250A
Control Container 1 415V - 440V 480V (440 — 480) 60A
Jetway 415V - 440V 480V ( 408V - 528V) 100A
o Z9% ZAN/7sAe] #erES AFsty NERCE 74 =183 44
AA AT Y W ole BAY BU AYZ2Id 5 /e £ BEelA
L T8 983 3 FEAT A8 F971320 IFREMER(Z%2), BMBF (5
d), NIOZ(ME&E) e = AFAEH 71 UNOLSe 71ds] g
o A g E AYst=d Jo] Marine Facilities Planning® @ 8 3ste] A7F 3] GA]
MEZIPS ML - AT NEALZETD, SEHY, /A R ZA2Y
S M- AL dElE e A8 2 9 (scientific support for ship) < A& 3.
NOCS¢ A+ ¢Jol= NERC® A4l RSS James Clark Ross¢t 1 ¢ 4
ag gelsAn g UYL 2 o
o pressure AE A4, calibration A1, workshop A2 55 X - X934, calibration

o]
e
ANAZ2E A7 AE X (conductivity), <%, 43, a4 2 7] &%, radiometric
9] H A (calibration) &% 5 33

Temp. calibration i ! ! = .
equipment Temp. calibration equipment Pressure calibration equipment workshop
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o

O

O

TEANFEH B 717 FEEA BN A (pool) A= THEEE Dredges, trawls,
AR, G, o9k grab, Millipore system, THFeh Al AW &A] (moorings),
AFE, AF=a30], siFAs5 AFHGH 2 BYUEE AH], anchors 5 B2 ¥
S8 2 7715 FYa) %718 = (National Marine Equipment Pool) S %3l
a8 - i

Hydrogen Gas Generator two configurations of ~Millipore Zero Air Gas Generator High Purity Nitrogen -i9uid Nitrogen Plant

system (Pure Air) Gas Generator (LNP10)
corers®} grabsoll= & TR/l gravity corer, B3 Zolo]l A EE AMHL &
A= 99 piston corer, BFEe =719 multi corer, box corer(SMBA corer,
Calvert corer, Haja Corer), Grabs(Shippek, Day Grabs) 5< £&/F7F A+
Seismic A|2~H S 2= air guns, water guns, = &= (explosives) % handling system=
Z-F A Al A AlFstal s ¥ otdet thekgk Mooring, FIFE A, A3
g AYALD T 7171784 poolZ2AE A YL 3L U=

“Container 492
7S o4 FUE A8 Aol Fsd 54l Avold APAHQ0 x §) & B
3t dom 457Fe 97 olsstEAHoUE E53H(3 x 20" flatbed containers, 3 x
20" soft top containers, 2 x 20" hard top containers, 1 x 10" hard top container). A&

2 AdolYE BF A7), b4, QMR TEES 45T AS(2HA x 2 A x
2, dRkstshg x 1), T3t o] 5 AFdAM AHolvx: HA3
Sea Systems®] U2 He5EHS BHFs A7 ¢

container facilities

2 o = Sstd A5 &9
TE 9eta HH AFALA G e HgH e LT FhHeke AHaE
Agsts A, oldd 95& FAs7] A 37HA AulE Fokes ohat 2

® ©stAzx A+ RRS Discovery®t James Cook 8] (http://www.noc.soton.
ac.uk/nmf/mfp/programmechart2006.php)

@ Yl SFAn F5 A4 (national marine equipment pool, NMEP), 1% (grab)
ol 4 H3e HHEGE FF Ao o]277kA] oF £20M 7HX 9] 71 FH] H A
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® o 5099 sldrIeAEe] ATes SraE ATFeNAANOCSe] ATAol
NEE FADTA B GF GFEALE ATl o] 271747 There)

Q@ M LEHE=INAFAA
(British Ocean Sediment Core
Research Facility, BOSCORF) :
Fd=e FIHMlAZAATFAAR
A fFdstAl Fol MHIAE F= =l : y
HpAbsl el Algatel RAEA I T T s of sediment cores held at BOSCORF
ARG G7A Fo] B BA OO Sl ol storage (Amnt 200 O

T8, 5FstE A7 FZogRFA AL S AFd. NERC A+43 NERC7F A g

HEo] AP HA=E Fols HAHY A B L FIE A #5t

=1 -

l.,

14
=

il

o

)
(-
it

k)

i)

rel

2

o

i
oo

g ANS Qe & gom wapstel oA
= K
= .

22 FHl
e ITRAX XRF Corescanner
e AvaaTech XRF Core Scanner
¢ Multi-Sensor Core Logging - General
| Geotek Standard Configuration
Multi-Sensor Core Logger
* Geotek XYZ Multi-Sensor Core Logger
. Geotek Vertical Configuration
Multi-Sensor Core Logger
Minolta Spectrophotometer

o ##HAHUE Minolta spectrophotometer, T3 & wv]7d A]4A, multi-sensor core

logger, ITRAX Core Scanner(split core micro-XRF core scanner) &°] A+
o ALr#{A

Floor plan of the BOSCORF cold store
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® =&l A=™ A4l (National Marine Coordination Office, NMCO) : NMCO+ 9=

03

sAgsate] AEFAZ FFHAA GFA AT 94 T 1711 W At
A AAARA, AL D FAAS L GBS AP 53 A¥ee A

ﬂ_{m

A HstE Frote] F= s FHsE ARSI ool APACE HAEd F UAEF
st A2 AZEE NERC siAlElS A=y A Z=11+(2007-2012) 2
Oceans 20259 AFF-=rC 2% A4S 3 AAFE R 10822 4% NOCS
A2 A998 (NOCS Advisory Council) €] 7“\}046;}% sl NOCSel A

3
Tt v FAZEZIHA TACMSTS CLIVARAE =GA 28-S A L35

lﬂl H”_llm

o NOCS 2%7 2193 ¥akn NOCSel F¥9e F744 J7s Adaes
4A9. “FY ol@ ol NOCSel Foixl A FHS 58 s F7earal
AR RE FeAe TolHdls BHoR R AY. NOCSE old @
HEe FROE 714 /5 A% YT Polpy, FEHOR 1
Fol A, 5L 24 - FQ05T FYLL TRHOE PSH HFAT
o A%H 23S FAF

o NOCS+ A+9 a9 7l5=
gl ABAIA AAZAY JFES
FEw A2 75, A Al
s o] HAEAY FS 83t J=
{8 53

o AT AYAZHHA(POGO, Partnership for Observation of the Global
Oceans) 9l A &gt &5S 3tH, FHHAIAD S FA L3 < A& ST
3] (IOC, International Oceanographic Commission)°ll <3 =Fsf &F3}stS o] &3t

o 7]|ZW3l Zo s HF+FH A+ CLIVAR(Climate Variability and
Prediction) 8t= =+A4] ZZ2AE ALF o] NOCSA A& o] A o7 A=
oy, I ¢ FH93 gA44 2209, 2 AE Fo &d] Fogt

o NOCSe 2 ¥d8 % g4 o3t

A Mol A&l A" O g ol A
F8=9 A= FAF AR
23 =3 NOCSE 4= s g+
Fhetr1 e e FAH A LS

-lrﬂr

Dhrganisative Stari Date | Duralion Lad comlso

| v Diws
AFTL Fisharies ame Foaxd (BT L] Rviem e Collins
Techadogy [nstimte, Spaln atusitally Dipes
ChiPg. Mmisty of Scienceand | #7158 Indefiniee | Dhrecior
Techuology, Drazil o Lo
ENEA/Cram, La Sperin, lualy | 16712005 | 4 years Carl Amen _
I — { } e D
..... al
Fod bl Lks SO ad Seobo Ui Faonlty of -
e Fag Agplied Scanie
Sumnr. US4 SCRIPFS, USA R 1 % years fhen | Diroctor
! | A T T | e
Iaativate ol At asd Alpar IVeee | Sy Froteison Plal Weaver | | i
Fesearch (ING TAARL Uni of WHIO. Usa 2T & yopiwr |
Codormds, Uk T 3
' 4 ! cusenlly
sttt Nationale de QU700 | f e External Affairs ||::A.
Oceamographia ¢ & Geofiim
Sperimenrale, Triesie, Teaky
1 : Il 1 ] Uniler sombderation { faly 2085
JIAMSTEC, dapan A0 | S years Derecive CHIAE, Ol Exivrnal | AdfTairs
KR, Korra I&WIST | Syea dhen | Exvemal Affain | ¥RL UBA | | | € Bermt
Inangpul Calversily of I Tessle

ey Wiktaiia, Caneda
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Total days exchanged by NERC with OFEG, Norwegian & US partners

A9l ol =21l
AEAQ A7) B zA
122 =33 =3 NOCS<9
B\ =06 = o
E= =48 73 U=
ZHMNE A)
T
NER T
T SaC [ A 2914 4585 42 )% (export)
A=) kR g1 X 3] 8} 17 HNgs APy
S5 ol g A A 513 i@ R A7) k43
- 1 - el =T
pg | A¥TTIAA A A FHoE S5 ZAE D 471 %/autosub(AEAA A5A)
S B A B8ty &AL f F A A F+H A3 Challenger ¥4
- " NERC|[ & oked 2 Y
& A5 AdAzt e (| e jH o:j?‘r Gt?orge Deacon 4
- —— B A g &71FA T James Rennell -4
AT AT NG
A8 et agg st A S AFA, ZEAE AT
o2 S(ZXMNE £F): 16—8
B 24 EEEE
1. oHYMXISs 2 MERH (Ocean Biogeochemistry & QAR MISHE Y OIS/ 2 M
Ecosystems) A A ER A

2. HLXE & X2
(Marine Geology & Geophysics)

3. ofaax 2 J|= A7 L EXAZ2 HsH/-HI-cH+HAS GEOSS

(Ocean Observations & Climate) /542 59 Scl/MoiLstasa

4. 22 & 02 SHe2HS /O 7 2o &2 HOH /- 24 XI 3t St National Centre for Ocean
(Ocean Modelling and Forecasting) 2 ME e/ ANy 298 Forecasting(NCOF)

6. Dollekst L 1J|$8t (Palasoceanography & Palaeoclimate)
7. 9ot U (1FE (Coastal Processes) CIOHE| M S RIS DA /- M EH H| University Coastal Initiative
8. =SAIAE 2 J|=(underwater systems and technologies)

7t. s x| =tst

o NOCSOA 74 33 FAZRoZL 714
A Bt Eo

o %A

AAX R 55 4

.
i

o OBE &+ 6
NOCS9I A 7+

=
£
)
lo

&,

A A el A" (B A) =

3 ME|AH|(Ocean Biogeochemistry and Ecosystems, OBE)

A3 ek 89714 (AUVs, ROV, HA%E EYRS

1. O

rit
r2
-
&
el
of

Aol o272 7}
wa AgA Tt

dal Y A7

L 2
o
K
N
o



X B Fodd R A FAE S A ERF 200790 = 13149 =E
o] &7y
o =& alFe AA} @ SFTHEE, IS FEAEH IFREe o
g ukg ol et olslE I A9
o AFEH 1 FL AFEHL S EFT.
© A=A Aol & el Fadsrt vl vd G Sol 2gdE S FES
Aol et shef, AE, =2l A Aoss
@ s SFFANAY EFA=H A=Y 9%, F224(C, Fe, N, P, ShH=9 A
| 8} oF <= &
@ =49 sz FHols ZRA XA
@ SHFFTe] FFAHLE A3 YA eGP or dFH] He AATLH
o 7l THE
® N FYAstH FHEE o3 R S FHE AT Fo ZRAL RIY
o OBE 93852 ¥% aslddn FR(ROV., AUV 5). F214 7130(FAEZ
ZAF A2, AR SR 2R 59 HFET ddAds e s &4
o) A%
o #d A7Ase] AEEF

S

(i

an

Ho

=1;

Marine Phytoplankton Ecology and Biogeochemistry

Marine Biogeochemistry

Physical oceanography and its

processes

impact on biogeochemical

Mesoscale physics and its impact on ocean biogeochemistry

Marine Biogeochemistry

Marine benthic animals

Marine Biogeochemistry

Deep Sea Marine Ecologist and Project Coordinator

Benthic Ecology and Crustacean Ecology

Deep—-Sea Benthic Biology

Marine Biogeochemistry

Marine Phytoplankton Ecology and Molecular Biology

Marine Biogeochemistry

Deep—Sea Benthic (Seabed) Biology, Bentho—Pelagic
Coupling, Canyons, Seamounts

Marine Biogeochemistry

Marine Instrumentation

Research Administration

Biogeochemistry / Analytical Chemistry

Marine Ecology &Ecosystem Evolution

Marine Ecology

Marine Microbiology

Ecotoxicology and Marine Biogeochemistry

Experimental and Observational Marine Biogeochemistry

Marine Chemistry

Deep—Sea Biology

Marine and Molecular Biology

Ecological and Biogeochemical Modelling

Marine Biogeochemistry

invertebrate physiology and zooplankton

Deep-sea ecology, benthic foraminifera

Microbial biogeochemistry and flow cytometry

Marine chemistry technical support

Marine biogeochemistry

Oceanographic data collection &analysis

Phytoplankton ecology

Nutrient chemistry

Temporal changes in the ocean; downward particle flux.

Physiology and immunology of marine invertebrates

Biogeochemistry (pelagic, benthic and export)

Invertebrate Ecophysiology

Gelatinous zooplankton; Tidal flat dynamics; HPLC

Marine Microbial Ecology

Primary and new production in phytoplankton communities

Marine Flow Cytometry
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Outreach, Education and Media

Taxonomy and biodiversity in the deep sea

Deep—sea benthic ecology, population ecology

Deep—sea benthic ecology; Foraminifera

Biology—physics interactions

Chemistry of Marine Systems

Benthic ecology

Molecular biology and phytoplankton physiology

Marine Biogeochemistry

Inshore Marine Ecology and Fisheries

Technician specialising in downward particle flux

Phytoplankton Ecology

Upper Ocean Physical and Multidisciplinary Oceanog

0 F£ JMAT 4FH A4

e Clean laboratory (HA A3 4)

 Discovery Collections (HH B 741)

e Flow cytometry (&34 Z&24 7))

* Molecular Biology (EAA&E234)

e PAP observatory (PAP #=4)

e PELAGRA drifting sediment traps (PELAGRA HF#FE&&E EHIH])

* Phytoplankton culture (2 EZ 3= ujdA)

* Pressure laboratory (323 4)

e Scanning Electron Microscope (SEM) (A& w) A) i

* Specialist deep-sea sampling and observation equipment (A& AExF 2L AZ=An])

o Fo] ATZEAE

AMT (Atlantic Meridional Transect) - tHA] % 224 th <A+ (http://web.pml.ac.uk/amt/)
ANIMATE (Atlantic Network of Interdisciplinary Moorings and Time-series for Europe)
BIOTRACS(BIOtransformations of TRace elements in AquatiC Systems)

CARBOOCEAN (Marine carbon sources and sinks assessment)

1)

2)

3)

4) CalMaro(Calcification by Marine Organisms)

5)

6) CAVASSOO(CArbon V Ariability Studies by Ships Of Opportunity)
7)

ChEss(Biogeography of deep-water chemosynthetic ecosystems) (http://www.noc.soton.ac.uk/

chess/home.php)

8) CROZEX(CROZet natural iron bloom and EXport experiment) (http://www.noc.soton.ac.uk/ob

e/PROJECTS/crozet/)
9) Deepseas Group(Deep-sea benthic biology)
10) Deepseascape (http://www.deepseascape.org/)

11) Eur-Oceans(Global change and pelagic marine ecosystems) (http://www.eur-oceans.eu/)

Scientific topics
The overall scientific objective of EUR-OCEANS is to develop models for assessing and forecasting the impacts of climate and
anthropogenic forcing on food-web dynamics(structure, functioning, diversity and stability) of pelagic ecosystems in the open
ocean,

(1) Integrating activities on: networking, data, and model integration:

(2) Jointly executed research, organised around four broad modelling tasks (together with observations and experiments) on:
(i) pelagic ecosystems end-to-end, (i) biogeochemistry, (iii) ecosystem approach to marine resources and (iv)
within-system integration:

Activities to spread excellence, targeted at three different groups: (i) Researchers: training and education : (ii)
Socio-economic users of the knowledge resulting from the Network's research activities (these include the community of
climate modellers involved in the Intergovernmental Panel on Climate Change, and the marine resources management
community): (iii) European public: public outreach through the Association of Aquaria for EUR-OCEANS public
outreach, which is a Member Organisation of the EUR-OCEANS Network.

(4) Management Activities.

(3

The EUR-OCEANS Jointly executed research addresses four main aspects of the Earth System: climate and anthropogenic
forcing on the pelagic marine environment, pelagic ecosystems end-to-end, biogeochemistry and exploited populations (i.e.
ecosystem approach to marine resources).

WP4 Ecosystems end-to-end
dentify, quantify and parameterize the major processes governing the structure, functional biodiversity and stability of pelagic
ecosystems, their responses to climate and anthropogenic forcing, their effects on biogeochemistry and marine resources, and
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their feedbacks to the Earth System.

WP5 Biogeochemistry

Identify, quantify and model the major processes governing the biogeochemical fluxes of substances that are relevant to the
interactions between climate and pelagic ecosystems, their responses to climate and anthropogenic forcing, their effects on
pelagic ecosystems, and their feedbacks to the Earth System.

WP6 Ecosystem approach to marine resources

To encourage, co-ordinate and integrate efforts to establish the scientific basis needed to support the move from Fisheries
Oceanography to Ecosystem Oceanography and an Ecosystem Approach to Marine Resources (EAMR). More specifically: To
foster projects towards the identification, quantification and modelling of the major ecological mechanisms that control exploited
populations, their responses to climate and anthropogenic forcing, and their effects on ecosystems.

WP7 Within-system integration
Sharing generic approaches cross-systems to improve within-system integration

12) Extended Ellett Line-

13) Ferrybox #3 (www.nocs.soton.ac.uk/ops/ferrybox__index.php)

14) HERMES (Hotspot Ecosystem Research on the Margins of European Seas)
15) MarBEF (Marine Biodiversity and Ecosystem Functioning)

16) MERSEA (Marine Environment and Security for the European Area)

17) PAP(Porcupine Abyssal Plain observatory)

18) SERPENT X =24 E (Scientific and Environmental ROV Partnership using Existing

iNdustrial Technology)
18) SNOMS : SWIRE NOCS Ocean Monitoring System
19) SOLAS(Surface Ocean Lower Atmosphere Study)
20) E9] 35 ZEAE (36 North Project)

L. X|& 2! X|72=2|(Geology and Geophysics, G&G)

o AR LB Ao, AAAR, AAG, 7ol L /gt QA Ae] BAe] %
499 NES 9580R AT FEL ST

o B ATLES9) AEEo}

S

Mo
HI
2

d
Sonar processing, seafloor mapping Marine geophysics and sedimentology Marine geology, sedimentology
Marine geology, sedimentology, geohazards Structural geology: educational research Admin support to the GG group
Ocean bottom instrumentation Marine geophysics Research/project management
Active tectonics, marine geophysics, Geological geophysics Geophysics and seismology
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earthquakes

Marine geophysics

Marine geophysics and active faulting

Cartography

Marine geophysics

Marine Geophysics and Seismology

Deepwater corals, sediment dynamics

United Nations Convention on the Law of the
Sea

Marine and Terrestrial Geophysics and
Seismology

Seafloor mapping, classification,
sedimentology

Acoustics of saturated and gassy sediments

High resolution seismics &marine
geoarchaeology

Sedimentology, marine geology, petroleum

geology

Paleomagnetism and environmental
magnetism

Long offset seismics

Research project management and admin

support

geophysics

Marine geology and geophysics

Geophysical Data analysis and physical

oceanography.

Marine geophysics

%eology and geophysics — UNCLOS Article

Deep sea sedimentary processes

Marine geophysics, electromagnetic methods

Marine geology, sedimentology

Marine geology and ecology

Rock physics geophysics Sediment dynamics and hydraulics
Seafloor mapping and habitat investigation
] =) 1 & A &) J
o A 9 A= AFA ¢ JEAA

e Rock Physics Laboratory

BOSCORF': British Ocean Sediment Core Research Facility
Sediment analysis instruments

- Malvern laser particle sizer

- Sedigraph 5100

Seafloor visualisation & data processing
R 3

e Geophysical data processing

e SEG-Y conversion of seismic images

o WY BHIAL A BLF BFgY

rlo

AgE ob# o}

2

e 3D Chirp system & High-resolution 3D seismics
* Seafloor electromagnetics (DASI, LEMUR etc.)
* High resolution geophysics-23l 4= &v A|2® (F% 53§ A7)
* OBIC: UK Ocean-Bottom Instrument consortium

°le] ZHl= NMFED 35 An[AAdeA &&3

» Towed Ocean Bottom Instrument (TOBI)

* BRIDGET

* SHRIMP

* Remotely-operated vehicle Isis

e Coring gear

* Ship-mounted multibeam

e Seismic sources and streamers

e Gravimeter and magnetometer
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o o Z2I¥Y
- NERC X &+

1) Oceans 2025 Theme 5 - HW&HF5 AARZL HafA+
2) Sumatran Earthquake Segment Boundaries Consortium(FrtE 2} ] 2 b 7 A =)
3) Dynamics of gas hydrates in polar environments
4) Exploring chemosynthetic ecosystems in the Antarctic
5) Hydrothermal activity and deep-ocean biology

= a-LE
6) HERMES(Hotspot Ecosystem Research on the Margins of European Seas)

7) MOMARnet(MOnitoring deep sea floor hydrothermal environments on the Mid Atlantic
Ridge)

-714¥EY 2 S8

8) UK-TAPS(UK Turbidite Architecture and Process Studies) ExxonMobil, ConocoPhilips, PHP
Biliton, Shell, Blackbourn GeoConsulting 59 AFgd A So] ol 3},

9) UK Continental Shelf Strategic Environmental Assessment(% =" &% A eF33 A}
10) Black Sea Research(Za} 1)
11) The HyPoMap ZZAE
-8 AFZEIJH AAARCl U Ve &5 TEIY
e EURODOM : @Al A ek 42 #A3ta &3 Z2AE
e EFUROSTRATAFROM : European Margin Strata Formation
¢ SEISCANEX : Seismic H°|E <] A&E AT A+
¢]10S-3D @ 3x4 M F A HE &
e Hydratech : &5 g vaFstEe] s 7| A+
¢ COSTA (Continental slope stability) : t&54AIA <tgAdol digh A+
E 9

@
K
fru
o

e LITHOS(X K% o418 o4
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7
o 00Ce 71¥Histel Ao s ge] dds Auies FTAEN A=

=
oF W PEE EAFE Ao] FL BHon A A o7, Ff1ol,
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0 00C ATFAEL ThFd A4 2 F7HARIF] AdelAY g944e 2T Y&
* CCI/CLIVAR(7]1 $¥ 391 7)/JCOMM Expert 4%  CLIVAR Organization WEW

Team on Climate Change Detection and Indices Rt iy S
* CLIVAR Global Synthesis and Observations i i Bl

Panel

ICES Working Group on Oceanic Hydrography
JCOMM Expert Team on Marine Climatology
Joint OOPC/AOPC Working Group on SST and
Sea Ice

SCOR Working Group on Thermodynamics and
Equation of State of Seawater

WCRP Working Group on Surface Fluxes

g e

) ) (D)

Pt o P ' et Fosaty.

EE el et B W SR ca e eE R

bS

H2E20F

Rll

ocean circulation and overflow Polar and Subpolar Physical Oceanography Sea Surface Temperature

Marine Climatology and Meteorology Optical Oceanography and Remote Sensing Research Administration

Ocean—-Atmosphere Interaction Satellite Remore Sensing and Environmental Statist Remote-sensing

Marine Meteorology and Air-Sea Interaction Air — Sea Interaction and Satellite Oceanography Physical oceanography

Ocean Circulation and Climate; Ocean Observations | Air-sea Turbulent Flux Measurement,Flow Distortion | climate change, climatology

Observational Physical Oceanography Physical oceanography/ satellite remote sensing Air-Sea Interaction

Ocean Circulation and Mesoscale Dynamics Ocean Remote Sensing Methods and Applications Air-Sea Fluxes

Air-sea interaction and flow distortion sea level variability, subtropical front Radar Remote Sensing

Microwave Remote Sensing of the Ocean Sea Surface Temperature Diagnostics Ocean Observations and Climate

0 00C #A9 ATHELS Theol FHS TI UL
O age) #EH RUHY, saH 54
@ A o1 FEAEH A gol | FHEA P AE 4
FAE eH 2e

(Dt 22 ¢

LSS +3#E)

T8

M

Sea Surface Temperature Diagnostics

Marine Climatology and Meteorology

Radar Remote Sensing

Air—sea Turbulent Flux Measurement, Flow
Distortion

Optical Oceanography and Remote
Sensing

Air—Sea Interaction

Ocean Remote Sensing Methods and Applications

Air — Sea Interaction and Satellite
Oceanography

Sea Surface Temperature

Marine Meteorology and Air-Sea

Air-sea interaction and

Microwave Remote Sensing of the Ocean

Interaction flow distortion

@ @l FelF(Ocean Transports) : 3| Fe] @3 @9 AF o F, A2 9ds
3 A gFs EUEE, diewe] 54 gt 3 dir|AFe dF UK

—~
o,
=
o8]
—
@D
~
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T T T

Ocean—-Atmosphere Interaction, Climate Variability Polar and Subpolar Physical Oceanography
Mediterranean Sea Planetary Waves

Remote—sensing Remote Sensing

Sea Level Variability, Climate Teleconnections Physical oceanography/ satellite remote sensing
Ocean Observations and Climate Uncertainity in Climate Models

Sea Level Variability, Mediterranean Sea Air—Sea Fluxes, Ocean Variability

Climate Change, Communication to Policy Makers Physical Oceanography

- NERC A9 AZFAF (Core Strategic Research)

1) AR A7 &l ¢+ (LSLTOC, Large-scale Long-term ocean circulation)
e A F T (WA FAA ] BFH =37 oF)
SA 8% & &l (sub-polar gyre), HHA FHYsH gyre
o ALA 43 9% (Pre-operational oceanography) o ZleME(ANAE AAAGA FH
EUROGOOS, GOOS, GCOS &= 7Mestr] g A+)

S
=

=
-

al
2) dFHst 2@ 7|3 (OVAC @ 2004-2006) 2213 HE1FE(Programme Review Group, PRG)

of oai AdgAT7t AEH.

e 3% (propagating) AlZ2=®: 7283 HE/2//AUNR/715/714/25 /B 35 /eddy/H 7]
c FYNT EHE L AN E EY2 E s
e AdHA 43

o

- NERC A9¥Y =21 (Directed Programmes, RAPID, SOLAS)

1) RAPID(Rapid Climate Change, 5243 715w 3})

=

o

* Monitoring the Atlantic Meridional Overturning Circulation at 26.5°N (OOC)

* Measuring the Meridional Overturning Circulation from space: a feasibility study.(OOC)

* The Role of Air-Sea Forcing in Causing Rapid Changes in the North Atlantic Thermohaline Circulation. (OOC)

* Extending the time series of Atlantic Meridional Overturning backwards in time using historical
measurements. (OOC)

* The probability of rapid climate change (OOC)(OMC)

» Cape Farewell and Eirik Ridge: Interannual to Millennial Thermohaline Circulation Variability (OOC)
(Palaeo)(G&G)

2) SOLAS
- 848 AT (Collaborative Centres, CASIX, NCOF, Tyndall)

1) CASIX
2) NCOF 3) Tyndall MH

3) ASMOS : Assessment of the Surface Marine Observing System- Center for Ocean Forecasting

(NCOF)
2}, YR e 3 o =(Ocean Modelling and Forecasting, OMF)
o AHFE] AAA HYF RAHS e IF52E2A HFAASS RdEH
U E =

=1 - 5
wdo] T YT HAHA NFA2Y BdE AR FHL ¥
2> 5

Al =gl A st 9T,



st Aolm olg Fsl NOCS7H 933 el & Ruy Aes AFHoz

gauA FEH 4TS H0A F BT AYEBL TAPER AF(OCCAM

we)sty gom Uiyl F A% 2@ (CHIME @ GENIE)S §3hel 7154

2 M el BA 3 e skl M ATF EF NEMO A7) $&gr

2 NOCSst 9= ey AYATALE, w4 FHAGE, 193 53] F9
i Z.

e F7, Al mehel 7 Fusel alN A7

s @AY NG AP E AT & e v

LS COp Y L o Z2AZE Adshz JEHel BAH AAUE
5ol 9@ e W HSH 4T AE 9

220k

Climate modelling, large—scale ocean circulation Ocean Modelling and Sea ice research
Cohesive sediments and ocean convection Ocean Modelling and Observation
Ocean Physics and Climate Change Ecosystem modelling
Modelling Ocean Physics Numerical Modelling, High Performance Computing
Ocean modelling Large scale ocean modelling
Earth System Science &Modelling, Climate Change Large scale ocean modelling
Ocean Modelling, Climate, Biogeochemical Models uncertainty analysis
Physical oceanography Physical Oceanography
Biogeochemical modelling Biogeochemical Modelling
Ocean modelling, climate, air-sea interaction Ocean Modelling
Unstructured Grid Ocean Modelling Open ocean biogeochemical modelling

Ocean and Climate modelling

0. X|&}&(Geochemistry, GEOCHEM)

o APW AT LA} RIYS el AA/AA/BAHOE FLF A
BAE Fol7laA A7E A,

o GEOCHEM®| Z42 ofefi ot =,

B
=)
o
Lo

o
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2) A8)E A% Aske
- TS, 29, ATan, AASA ANt A0AG, B, A% A
A9 Bgol WAL FFS oY FFHIIL Sk FT 5 AL

Hd2E20t

Geology and geochemical evolution of oceanic crust

Geochemistry, ore deposits Marine chemistry

Environmental radioactivity &nuclear decommissioning

Isotope geochemistry Radiochemistry

Fluid flow geochemistry and continental margins

Biominerals chemistry, chemical ecology | Geochemistry

Low temperature agueous geochemistry

Geochemistry and mineralization Marine geochemistry

Volcanology, economic and structural geology

Plasma mass spectometry Analytical chemistry

Arc volcanism and isotope geochemistry

Environmental radioactivity, XRF analysis | Marine biogeochemistry

Analytical &environmental radiochemistry

e A A4

A2 0 B4

Carbon Coulometers - ITRAX - ICP-OES

FTIR - ICP-DRC-MS - XRF

H-AFS - ICP-MS - Jon Chromatographs

7} 2~ (Gases)

- GC | - Rad-7

=992 (Isotopes)

- MC-ICP-MS - Stable isotope MS (B, Fe, Cu & Zn)

- Stable isotope MS (H, C & 0) - TIMS
Radionuclides

- General - Gas-flow a-b Counter - Liquid scintillation counters

- a Spectrometers

- g Spectrometers

- Combustion systems

Sample preparation and Physical Propert

ies

- Sediment and rock crushing
- Clean room suite

- Microwave digestion systems
- Mineral picking

- X-radiography

Seagoing and Field equipment

- Hydraulic Benthic Interactive Sampler (HY-BIS)
- Hydrothermal vent-fluid laboratory

- In-situ trace metal sensors
- Portable HPGe detector system (ISOCS characterized)

9E 97 189 A4

- SEM [ - XRD

Hi. 15 st 3 17| =8k (Palaeoceanography and Palaeoclimate, Palaeo)

o mH7F dFe] oAM= ¢ B F2S 2490 AFAEH] AWt Uk
ol & FFa Uw. AT ATFE FEEA EE AGEAE X5t A
TAAY T8 A E dFetar e, 53] It (Paleozoic) N A1 FH A 7t
A WstE AL s B 209 SAF4 Foy =9 I0DP%
IMAGESOIME 24 9&E £33t U=

o AEFATF] A2 otk =,

1) ME2E A7+ - =79 7B, B A (calibration) ¥ A #Hs) &&

2) #A AFeS A=, dEFEaFEI (EFH)

3) AFH AETtEdH BAse #39 75

4) 100 7ke] FEAA A-A 71$HEe] AR =T

5 Al FAdstel th7] CO, =8 TS A B XF4 daeshe] 34 |
6) AA 3% (foraminifera) 2] AJel/AY e sts &
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PalacoF-= AAIFE T AAFALLAFA, vHFFSE5, A A AFHAS H G-

+AEL U,

FAANA

» Stable Isotope Ratio Mass Spectrometry Laboratory(QHa =99 223 4)

e Palynology Laboratory and Elemental Analysis Facilities( 7] ZFF& 54 4)

e X-ray Diffraction(x-#l o] 3]&dE24)

e Scanning Electron Microscopy Laboratory : Leo 1450 VP(¥=%¢=) SEM
with a PGT H|M &4, Energy Dispersive System(EDS) A2, light element
detector ¥ Gold sputter-and carbon-coating ¥ 7} <. SEM Al A2 F A 9

H]-&& JREI NERC 71&olA AYE L F7F2 Southampton th oAl =3}
™, Carl Zeiss SMT LtdolM %= A L3 o] SEM AldAdFAe= 31 A
o] gdeul SEM AAA3F A7 (director/professor), SEM AlAAd A&
(manager/NOCS ®AFA 7€), FEEY 712 149 (technician) ©] 4% = o

o] o
AT .

- dA AFH s ol E 23
D AN FAANS A7 9 1087k & %/7]
2) XEHE EF, A FANYHA Y20 i A
3) AASS T xe] AFstet GaEdodA F2F
4) B35 A E (laminated sediments) ol A 2718t /FA e A7+ 2 @4GFe] & ¢/715H st
5) ZAEEA - pEkstA dig 2 AR 2ok ulHEA e AR

3t
3 ¥

o3 3}
9=

0

Fu\i ~1o{.
lo W rE
L

il

Quaternary sea—-level changes (M4J] o3 2i3l)

Interannual to decadal ocean/ climate variability (H20lA 10E2t2] /0I5 H3E})

Extreme Climates(28t0|%)

Changes in the East Greenland Current and Deep Western Boundary Current(Sglgi= ol &
o S5l Aol AMEZAH lF2l eigl)

Cenozoic "Pacific Equatorial Age Transect"(&MHO| EfEH Y M 2D
"Arctic Coring Expedition" (IODP) (2=2aldH AIZ=E Al

Palaeogene climate change in high northern latitudes: DSDP, ODP and IODP projects(=< U4
To NS/AE XY J|FHg

Population dynamics and ecology and calcite budget of the modern and fossil calcareous
plankton(&3l& EHIE st& N 2EAsH Y ME| 5)

The role of diatoms in global biogeochemical cycles(XI2& MX|gtst =&t0H #EXFS g

~

o) AT 1FS BEAA HeH A7E o Adee] 54 @ Az o
%

3
2o olale FRAAE o] BHeIL FL F7b B FAH At ol
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T3 e AR7IH, NOG, dtdel#sE, FstasE, =719 24 oA
2 FAEE AS. AEEFEAE Sedimentology, sediment dynamics, coastal
sublittoral ecology, coastal morphodynmics.

o NEH ZRA2ES 2AW AT 4PN BFS T 2AET Jon oHg
AR Tl FAA dSS A e 78 9

4

<
2y
it
o,
olo
m
SOV
o
o)
=
@
@
<
e
g
R}
olo

3) ¢lal 9 E# 5 (offshore sandbanks) ¢ E4
4) AdTE % FFo WE FRIAY AMAAASTY AAFH 54, T o] AAHAAY
oA 9 £4 olF

5 At} ] o5l e WEEL P ARG AR AF F ALHAFAE R ¥
o ARF-2JE U gt CCPEM(centre for coastal
Schocd al

. . Echoal of

processes engineering and management) ©l2k= | LSSEL \ SRR [ G

Se

Mg 2 AANL AT FLHAN AT { """““""“"
TE AL slom, WE B Ak I | 0 :L";:::.
o Fonambes Evighienring Scercry

01_:]_ ?l‘_% ] k| *5]_3:_ 7]-?(]— % _‘C_‘)__/]\_ O] 7] [lﬂ %Oﬂ s and Managemant e
Repearch CCPEM Harhenutsa

13,000hectares7t = 201 &<+ Atebd ZoR /;'j“",‘/' oy
AEHT P oA BAASE FHMNLE BT [ [N e
71 98 AR AE L A}%f_-@ Egg adog | USRI\ Y

NOCSel A4 2005 10€ 26¥ AH=EA=. T

CCPEM< @A E 24 /‘ﬂﬁ];‘* T =A<

W, Awe AT £ FEYsto] FPste AAlE Bow Au| oA 9

ZRAERE thge FokidlA el ARZAHSURVEY), HA & &4, 7171 i,
t ]

AANEH 4, F2(FLUMES) % #2938, A7 5 FdF. 2 o Al
Bl NOCS9| 1¢t## AAE, s, NOCSe &8Ah, A2, AYEsa, 3}
stal g EelsatEol BE Kol AEeln tehAl A "o ey dAgkde s
S WAeE 3 FHE FFANE AR FAT B ol A AFE YL
2 AANG S, AdHASAE LA, B, AES o] ROy AMH|A 9 A
TEES T F A THS AT Aol FHAY.

Of. NOCS SCHH|O} : 5l kA4Sl (NOCS Beacon Theme- ocean acidification)

o et ZRAEY fyAd Z2IHQ EPOCAE 2¢s st 2209 & &
ol
[e}

A e, shst, Rdd, YA sker &, e gt ZokellA ATt FRHEL .

—_

We are testing the responses of a variety of organisms to higher CO2 (lower pH) levels.
Shelled organisms including both small (e.g. unicellular coccolithophores) and large (e.g.
oysters) are being tested for susceptibility. The responses of individual taxa are tested in
A = laboratory tanks and we also test the natural planktonic community response during
on-deck incubations. We are comparing the distributions of chemical parameters and
biological organisms (biogeography) to investigate the ranges of pH values and saturation
states that different organisms can tolerate.

3ha} We are deploying established measurement systems (DIC, Alk, pH, pCO2) to determine
B how ocean carbon chemistry is being affected by enhanced COZ2 uptake by the ocean. A
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novel sensor is being developed for the measurement of the effect pH. We are
investigating the influence of changes in pH on metal speciation and bioavailability.

We use simple box models, Earth system models of intermediate complexity (GENIE)
and ocean GCMs (e.g. OCCAM) to predict future impacts of ocean acidification on

g g
=HE ocean chemistry and atmospheric CO2, and to model the carbon biogeochemistry changes
through past (de-)acidification events in Earth System history.
A 2] 3}8F| NOCS is currently investigating the consequences of ocean acidification for climate
ol sk relevant processes such as carbon export fluxes and dimethyl sulphide (DMS) production

We are examining the fossil sedimentary record of past (de-)acidification events (millions
of years ago in Earth history) to see how different organisms survived (or not) these
past times of acidification. In addition to evaluating the ability of different taxa to
survive past periods of acidification, we are also investigating the overall Earth System
response to these events.

0. NOCS SOie|o} : S=217(NOCS Beacon Theme- Arctic Focus)
o NOCS® A&7E AFIAw< Atz Astshs ALt B A sl Fogh

T3 gl GAAAY FTAIEH AP A (USL) = #oste] AUVE AL,
- Biological carbon pump of the northern North Atlantic Sub-polar gyre
A 2] 3}8} | - satellite analysis of the time-history of coccolithophore blooms/ - EuroSites
/Al - Inputs of glacially derived dissolved & colloidal iron to the coastal ocean & implications for primary productivity
- ChEss from “Chemosynthetic Ecosystems”. - ocean acidification in high-latitude seas
- ALTICORE-ALtimetry for COastal REgions/ - NERC Rapid Climate Change project
) orgr= - Climate-quality surface marine observations and products
/;];_' - UK-SOLAS Project HHWASE (High Wind Air-Sea Interactions)
e

- Nordic Seas Circulation, Fluxes and Variability
- The Greenland Boundary Current Regime around Cape Farewell
- Arctic Synoptic Basin-wide Observations (ASBO)

A A /A& | - Dynamics of Gas Hydrates in Polar Marine Environments

- Ice Transport Through Fram Strait: Analysis of Backward Trajectories

29/ |- Bio-Optical Feedback Influence on Sea Ice (BOFINS)
o = - NEMO Model Development in Oceans2025 (Theme 9)
- Analysis of OCCAM high-resolution (1/12°) coupled ocean-seaice model in the Arctic
23| %/ | - The Arctic Coring Expedition, - The East Greenland Devonian Basin
32171% | - The Palaeocene-Eocene Thermal Maximum in Spitsbergen

714 (USL) |+ AUV/ - PIMMs(Polar Ice Motion Monitors) -

7t. Z=

% x|2d

o National Marine Facilities(NMF)

o=
* T

. *E,‘H

ZA 28 A3 A (underwater systems laboratory, USL)

9k Al ~ ¥ (Sea Systems)-marine facilities planning (7424 A &)

o = & 9FE A E F o] A A (British ocean sediment core resarch facility, BOSCORF)
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L DEC IR

! (National Marine Coordination Office, NMCO)

o do]lg @ AKX A KA (Data and Information Services)

- = Y& %= A F(National Oceanographic Library)

- NOCS #3&td| o) ¥ 15 (Scientific Data Group)

o o Z3) 95k o] B Al B] (British oceanographic data centre, BODC)

* F7}= NOCS+ BOSCORFE ## -

» Discovery Collections< &l %A =] &}st 2 AE|
Hel Aol &It

o | FRY dHolE /e AT = HolH S dA

[e)
TI_'

e NERC DataGrid¢} E-Science 3o

* NOCS¢| tlelH=

Repository of Oceanographic Data

=] (e}
2 U S =

Deepseas group®l A 3

= A=
aFAE

& Information at

NOCS(RODINS) gt st= QQEHY AlolEE E3) &g 2 &%

e, 7

_7]
AT RA =

e}

A eke] dEH 2 NOCS9

NOCS$} NOCS 97257 g8<S Ed ofe
1514 Rofol A 417]

LR DR

- BUYS AEA A4

=

Ris

717

2
i
Lot

. A4

A%H 43 A

$EATS 1Y 2ol FeHol

19 €8 2 S8+ (Commercial, industry partnerships and applied research)

°m NOCS¢ =

e

5

= U
5= O
6}

S
o
=

)

=
S
=

roh
My

= =
o 2o ol
%—r

2

SR

AAH4 dlolE 9l FHatd A7AH

e NERCY] 7)€} AE 9 AL~ EY T 7Eo] A

- A gagEd B9 52 FEAAMIE @

o FoF4A LA o] 2 (unmanned underwater vehicle showcase, UUV) % 3 Ak

A 1t2 3] (ocean business exhibition)
A g 7t AL SR E, s
TEHIA S

98 7152 wase,

- 3 NOCSE 93
B R BEE 2

- NOCS= 7Id71=eldel &

Autosub®] licensingS Haliburton Subsea3] A}l
ZAEE £33 OHMeolgt= A7 AgE A

- YA Azete AAAS

R

R E S )

=

o

3L, I 2 7
TP g
HT A4 AHES AUV
+ A3 AUV- Autosub =
= T Ue.
AQsta At Fo FHEAZ A wet
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4

ad QA ES 48T EFe U
[

« A2} 0] " ¥ A (Knowledge Transfer Partnerships, KTP)
e DTI 71% =Z=Z % (DTI Technology Programme)

ol

e NERC A 2ol A A Al (NERC's Knowledge Transfer Schemes)
o AT R 1E

- AFAAL SHAL 3AE ARRlel e AR Al

OCse] §9 ZzAEZ F3 7I9A= NOCSe qgst #d A4

o Aol 7hs

[H
fr
[
juic)
o
off
:oé
2
4
)
o
fl
=
_)]l_r/

O 2T LA M (NMF)-5 LA|AEI(Sea Systems) : A2 E0F(Commercial

Operations) 2 NMCO(National marine coordination office)
- NMFe] 71740t 7ls Muliae A3 &x9 FdA7t 7

CgAEEel b e o4y

& (pressure testing), = K& (temperature

A
calibration), 974 & A7 A7+ AMH] A (time and services), NOCS A&

3] (advisory Council), = A g &He] AU+
@ =&lsl stz M ZH(National Oceanographic Library)
@ X|znjst X}F2EH (Geoscience Advisory Unit - GAU)

- GAU Radioanalytical ©|2t2 % 3l 273 AE oA wHFgFs4 2 A

< HE

- BFAAE 0 GAUw v Wi
Tl dEdERY Aoz A
M. AAS, ICP-AES, GF-AAS & 718 NOCS AAZHHE Ad¥s,

B o9

B4 N4 ARER TAF BHAL S
=]

By den ICP-MS, TIMS, MC-ICPMS, SE

4E71= (T Group) : NOCS®| HFHAMMAE Az FASAA A+

< X (public relations) @ WMA2AS FHSE FPH.
HEln ol 9 GAAY (Multi media and Imaging Resources)
A&l ok &4 @ 4 (Laboratory for Satellite Oceanography)
ZAGHATLZZAE A4 (Project Offices)
»NOCS9 #H+ T8 JH=ZZAE
-Gy gYzeAE
- COAPEC(Coupled Ocean Atmosphere Processes and European Climate)
- RAPID(The NERC Directed Programme for rapid climate change research)
- FAgYzRAE
- ANIMATE(Atlantic network of interdisciplinary moorings & time-series for europe)
- ARGO @ ZREEZ |88 s1Fe] %57 24
- BIOTRAC(BIOtransformations of TRace elements in AquatiC Systems)
- CARBOOCEAN IP(Marine carbon sources and sinks assessment)
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ChEss(Census of Marine Life programme(CoML) &#&ZAF F&) : Als) A e ZAL

- CLIVAR : Climate variability and predictability

- EUROCEAN (European network of excellence for ocean ecosystems analysis)
EUROSTRATAFORM (European Margin Strata Formation)

- FERRYBOX (Ferrybox project)

HERMES (Hotspot Ecosystem Research on the Margins of European Seas)

- MarBEF (Marine Biodiversity and Ecosystem Functioning -EU Network of Excellence)
Marine Genomics : H|FoA FEés ZZAERAN fABH AEAY AsH transcript Hl
JHES FHFY MY 9T S ZEAEQ
MERSEA (Marine Environment and Security for the European Area)

MOMARnet (Monitroing deep seafloor hydrothermal environments on the Mid-Atlantic
Ridge-A Marine Curie Research Training Network)

SEISCAN (Developing a european facility to reuse seismic data)

- SERPENT (Scientific & Environmental ROV partnership using existing industrial technology)
VENTOX : Hal@Ful& T (vents) E& AAE LFGAAMAZ &8 L2299 gAY ¥
Aolsh AWTEE 2 AWAE FEF QRS Fol Uel AT 7 GF, meps, 2R
1070 AgAo] Fodstes Z2AEQY]. AFEFA= 132 84,

‘WOCE (the World Ocean Circulation Experiment) A 715 A7+ 2 13 (world climate
research program)®] stU2 Al FHE O &) ko] A7 Fo] AA e TS FHost= A
3 M astE Bohelr] S8 712 R (baseline) & FHAE Aol FH,

Rk e

-SERPENT (Scientific & Environmental ROV partnership using existing industrial technology)
-UK-TAPS (Turbidite Architecture and Process Studies)

8. 718k A1 5&

7t

8 2 3 F(UNCLOS Group)

o A E d F¢ SUAE AAEAN Yo AFE FHFFEAF-A(United Kingdom
o o L

Hydrographic Office, UKHO) ¢} 35 o2 33t 0d7F A=A FAA 3i
FIAE BAFIH § AAMGEAE =] & g BE VeA AE, 9,
A5 R 9D A E Y T AT A A=A 7]+ (International
Seabed Authority) #AZ9193¢] flQdozA A& FAZALL] GApet JEd
499 AE= AT

Ll 9| AM2IZ{EFALE] (Satellite Remote Sensing Team)

O

A LAEAE S NOCSe| 9148l Fsta @4 (Laboratory for Satellite Oceanography,
LSO)e 3 S8A4EA A2 EW e SOES(School of Ocean and Earth
Science) 2] 1A ¥t P A A 1w (Satellite Oceanography and Remote
Sensing Group, SORSG) & 3 14 #ASS £A371% sty A olEl ¢ ¥
sto] wigh Bk, dlF R G =] dg HJEE AT

— 189 —



scl® §4 Ao

» Colour + ADEOS « NOAA
* lrradiance + Agua *  Nimbus-7

Precipitation *  EnviSAT * OrbView-2
» Sea Surface Height *+ ERS-1 + SeaSAT
* Temperature « ERS-2 * TOPEX/POSEIDON
« Topography « GEOS-3 « TRMM
*  Wind + GEOSAT » Various

* IRS « Jason-1

o LSO° dA+HvF: Wind and Wave Climatology, Fluxes across the air-sea boundary,
Ocean Circulation, Bio-Physical interactions, Ocean Colour - parameterisations and
use in data assimilation, Impacts on Society, Development of new parameters,
techniques and products

Ct. == ZHSOES Aquarium)

o SOES =32 199%5d AddE &x
A

gety nEs] % e B AES 2FT AL

o SE:pel At Aoje] e upEEelA oF 1200004 E ASHAZ oA o
WA A 2 EPNS AN F ASHOR B AY. AR met 5L
12 ~ 20C, 9% 31~35PSU AEE FAHIL @G5y s, S8=E st &2
BESL, Bed we BAL £AY & Ak Axdon gdF

9. A9 % 214 (2007/2008 3 AR7|F)

7t 2007/08@ oAk 82 thEtwd] odAkS AlQelH F 8T (turnover budget)
U $82.3M(eH0099 ¢, £31679H . L oo =z &}A]d-2HE (infrastructure-capital)
£ £970,000, NERC HAgAF+H(USL x%) =AE Chverall Funding
(strategic research division- capital) < £1,761,100, =9 3l
%Al DA (National Marine Facilities  Division) - AF 22
£1,869,900 .

f

rL
bt

£ $ W

2005-2006
(2004.7.3171 = 3H&) £ 35,000,000 $60,518,500 620.00% 1
(1£:1.7291 $ :1771.44 W)

2006-2007
(2006.06.30 71F3H&) £31,667,000 $ 63,479,668 6001 €
(1£:2.0046 $ :1888.70 W)

2007-2008 Total £4 |, 084000
(2007.06.30 71<) £41,064,400 $82,317,696 7755891 €
(1£:2.0046 $ :1888.70 ¥)

o AN 4R FERATY AH A2 A AF
o AAF, FYNPA AT NERC H4AQF, A5
stav e AAFoR o Fol,

. NERC #ekel %4
WEW ] ) FA T3
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L ol 52 el A9l(~180 FbAl, ~350% A1) R 79299 A 5 &
1,319 4.

Saaff Mumbers Studonti

= th Soenes
B e wces, Dz 1af B Urcerpractm
o Vgt Merimarch [viveon alafl b
Totad seaff 527 | R

Todtal students 792

“ azae | 400 g drd g o8
. 1962/ 90 m/ o5
RRS Discovery 19928 % 452 PR NERC
R.R.S. James Cook | 2005 S NERC
504
19.75 m AtAF
R.V. Callista 2005 (BsA) 4= F SOES
catamaran Ay el
Bill Conway 1991 121 ?5_“/ Aok SOES
Coastal Research 5'614 ofn/ GRS SOES
=
RIBTEC
Ocean Adventure 7'010 %]m/ ArAF SOES
700 - 7.4m RIB
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71eF NERC A17-22 713 | A Al o
(718 NERC AEIE7} t)3}5) )
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52T staff
Profssir =650 undergrad students

Edhward Hifl
o =150 grad students

Turnover US561.6 million per year

Lk iF ‘LF g |
il .Y . . I
Professor sfenso | Ruth
Mike Coffin a A L Grimmar I.. - H*

st Bl i NERC Strategic Research
Facilities Division (NMFD) Division (NSRD)
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Japan Agency for Marine-Earth Science and T

8,687tonse] 809 (34 crew, 46 research
personnel)®] 54 71538k mlglo] A4

Japan Agency for Marine—-Earth Science and Technology
Independent Administrative Institution
2—-15 Natsushima-Cho, Yokosuka,
Kanagawa 237-0061 Japan
Fhrkeld @ FATMA] YEAuki 2-15
O Z= )1 B MEZHE T 0T 2-15)
tel: 81-46-866-3811 fax: 81-46-867-9055
homepage : http://www.jamstec.go.jp
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Japan Agency for Marine-Earth Science and Technology

¢

CI
7t geYs

Independent Administrative Institution, Japan Agency for Marine—-Earth Science
and Technology, JAMSTEC
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o 1971 10¥ dEZa g7z gFo ofs] AdgElom Aot 7]g1tke
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2 A HE FFHA AT BHoE HYHAS

o Y7 AE (JAMSTEC)+= 2004 49 1<, SS9 %2
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T-(Independent Administrative Institution Japan Agency for Marine-Earth
Science and Technology : JAMSTEC)® =3
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5. A7A FE(2008AEAA) (A °]”]‘T/3]’EILE“]'T xﬂsl)

Mukgy L}x Al O} Jtol 2 e3aAzL | 7tolallo| | olzfo] | Faik] i |

egaus 238 186 146 184 237 (Gl . - .y 9

(transit M) | @8N | (43R | @A) | (163x) | ©3F) || e ta 9§
. ey . !

|9 ' |

1998-2009 2uk7] o114
A E(EhA| o] /3T E v A 9])

i

Froleo] T g

SERE

o AN AFA(RIAARY, g@EAT A, F2AFA TAZAATL), 1
AE(FANFEZFRAE), 20 APF2(EIAPT L, GA-AN2) BA

o amaslEY
.IM%EO%EQ,BWJ 12, 71 2T B (FFbE &, vlgtkol
CATEE L ATRAVFAT, AT Hymamico) AT, A% - FAS

Medium sized small hyperbaric
hyperbaric chmaber chamber

Hyperbaric chambers ultrasonic tank wave motion tank diving simulator

— 200 —



open tank training pool reg?rﬁrp%zrs]g%gn portable type scanning electron electron probe

training instrument generator set microscope microanalyzer

ity

transmission electron observation quay
microscope winches

- AFAEHOH B, AT 4dRnaAd bolgAegzZA e das 7HH, HA|
AN AR (GFAA A, =) B, Earth Science Museum(Yokohama
Institutte for Earth Science, YES), 20023 7|4, A F-d=dlolE o] d o] &l H|
oj~g A3

- AT EZR ) ndy 9 A
FAEH o] A Eﬂﬂﬁﬂ—ff%‘r Aled o], G EA
B ol /A A 7+ ]

- AMEL AFAEHOIHE WHEY ZEAA op7|E A WAoRE 1= 87]9
CPU, 160:==2 T74d3te] o #WE 45 131TFLOPSS AdF F719&%
20TB(1== 3 128GB)o|H, &A1&l Assignable Data Buffer(ADB)7} W%
g, 2 9ol olgte} B EAES VM. AlEd oA AEHE s Ao
Hee] 7)gke] w1 5.
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A
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o3 TMIRAL

=

"MIRAIL; ¢

A FATA

N
)
=
g

il ol A 717k

9]

p 84

& Aol Hiiel

2]

o o
1=

el
A

G

S (port facilities and others)

% 1,943 9

4

/RAA, A BE

ole A d, A, A

2] 510

T4 (Kochi Institute for Core Sample Research)

A

=
=

Aisa-Oceania network

=K

repositories®l g HA| &

:
g
i
£
4
£
3
£

Geochamical Research Group

Geamicrobiology Group

ALV

Science Services Group

General Affairs Ddvision
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- =2 BE A4 VA AR L A - A AT

- ATEOHATIE) ¢ AFUE, BAAA TS, AP AT

- ATa 1FelE AV mo) WAnBIst 93, 25 ATAS A4
semEe A, 5o - Mg el 98

air conditioned reefer

liquid nitrogen freezer sampling room

containers

A EHG ¢ Cut saw for rock samples, Thin section preparation systems,
Cylindrical grinding machine MG-200, Bench lathe L-6800, Core picker SC-
3Planetary mill P-5

=84 EAAA : Rotary-shear high-speed frictional testing machine MIS-
233-1-HSTR-90, Mini consolidation testing system for permeability and porosity
measurements MIS-235-1-55—035, Flow-Type Histogram Analyzer FPIA-2100, CNS
element analyzer CNS-2000, Particle Size Analyzer Mastersizer2000, Refractive index
measurement using the thermal immersion method RIMS2000, Pentapycnometer
Pentapyc 5200e

T71E A st : Sample preparation room, Double-Focusing High Resolution ICP
Multi-Collector Mass Spectrometer (ICP-MC-MS) NEPTUNE, Thermal Ionization
Mass Spectrometer (TIMS) TRITON TI, Isotope Ratio Mass Spectrometer (IR-MS)
Thermo-Finnigan MAT 253 Mass Spectrometer, IsoPrime, Quadrupole Inductively
Coupled Plasma Mass Spectrometer (ICP-MS) Elan DRCII, Inductively coupled
plasma atomic emission spectrometer(ICPAES) Optima DV4300, Atomic Absorption
Spectro

7% Aset 4]

Jo
P

F3}eEA ] ¢ SLaser Raman Spectrometer T64000, FT-IR Spectrometer, Microscope/
IR Imaging FT-IR-6100 IRT-3000, Gamma Detector System8000

M
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1|7 A4 : Field Emission Scanning Electron Microscope (FE-SEM) JSM-6500F,
Stereomicroscope Stemi SV11 (SV11-R), Stemi SV6, Stemi 2000, Color laser
microscope VK-8550, Digital microscope VH-8000, CCD Color Digital Camera System
AxioCam HR, Film Camera MC200 CHIP, Universal Photo Microscope Axiophoto?2
(PH2-FL/Ph/DIC), Inverted Microscope Axiovert (V200M-FL/PH/DIC) + AxioCam
HR, Polarizing Microscope Axioskop 40A Pol. Axioplan?2 Imaging Pol(P2IPOL-T/$2)

o]l 27 (Core Logging) : 3olE st ¢ flo] W28 s - A dd&
= 59 BAAZES sk 7]17](Micro-Focus X-Ray HMX225-ACTIS+3, XRF Core
Scanner JSX-3600 CAZ (TATSCAN-F2), Core image scanner)

-

X-ray Fluorescence Core
Logger, XRF-CL

XYZ-MSCL (color

spectrophotometer) X-ray CT Scanner, X-CT

Multi-Sensor Core Logger

o UM A7) (Paleo and Rock Magnetism) @ A 7-9] A7do] of @A Wsls) =715 ZAbst

7] 98] AFg5E+= 7]7](Magnetically shielded room, VSM MicroMag3900, Magnetic
Balance NMB-89, Kappa Bridge KLY-3S, Spinner magnetometer SMDS&8, Thermal
demagnetizer TDS-1, Alternating Field (AF) demagnetizer DEM-95, Pulse magnetizer
MMPM10)

Magnetometer for U-Channel Samples

Magnetic Property Measurement
System, MPMS

Pass—through Superconducting Vibrating Sample Magnetometer, VSM

AF A (Mass Spectrometry) @ ¢H4 2] @471k B =] HA@HSs A6t 96l
AREE = ERIAINIE S48k 717

—

-l -

T T
ﬁ_?'éﬂ -

Double—Focusing High

Elemental Analyzer

|sotope Ratio Mass

Thermal lonization Mass

Quadrupole Inductively

Resolution ICP

X-ray and Spectrometry) : A Y4

Mass Spectrometer, Spectrometer, Spectrometer, Coupled Plasma Mass | Multi-Collector Mass
EA-MS IR-MS TIMS Spectrometer, ICP-MS Spectrometer,
ICP—-MC-MS
o X/ - EdEA( TABES ZAEE 717

|

X-ray Fluorescence
Spectrometer, XRF

X-ray Diffractometer,
XRD

Field Emission

Scanning Electron
Microscope,

FE-SEM

Electron Probe
Microanalyzer, EPMA

Laser Raman
Spectrometer
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vlo] @ (Microbiology) : AIXE &4 . AZFsAY #T=3t= 7]7]- Microbiology3100
Genetic Analyzer ABI PRISM 3100, luminescence image analyzer LAS-1000,
Automatic DNA extraction system MFEFX-2100, UV gel imager FAS-3 full system &
DS-30, Anarobic globe box, Ultra centrifuge Optima, Centrifuge machine GRX-250,
Vacuum centrifuge dryer DNAI120, Compact cooling centrifuge MX-300, Cooling
centrifuge for plates LX-130, Large incubator MLU-2-HGT, Shaking incubator
MLU-3-MR-16, Fluorescent microscopy BX-51, Fluorescent objective microscope
SZX12-RFL3-1, Spectrophotometer UV-2550PC, High performance liquid
chromatography LC-10 VP

Confocal Laser Scanning
Microscope

Cell Sorter

o A ¢34 B AH (GODAC)
- JAMSTECe] wa(#i)A ZAsFadguie A4 - duje] pesge
ol A7 AFBIolHE Eaetel £4 - 71F - ALaE ARezA A
- A - A FEAAE dolE, JAMSTECe] Hf3l: Ay 2 A=
5o A3 53
- MG - ATFEAARY] Y - - A
0 EFHAFE A
- JAMSTECY Z=FoAe &% AHozA A3
- %3] APREFo A FEdAg A o] AAE o ¢&

HFAT AT o] ATy w7
A A Faste] 2000 A
- AAAFAY B A4F APAEAT F0L AF NSF, NOAA 5ol w7

W59 9 (Ocean Climate Change Research Program)
- A, 7], X, AuA #5 2 W AEH gobs Fa Wsh WAYS ot
9 7H‘?j}% e vy AWM o5
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o U3 AHMFTAFERE T3 (Ocean Climate Change Research Program)
= ojxksteta Fo stetEd Ex 2

>
=~
0
@)
|
ftl
[t
et
o,
op ||
ri'i
%
2,
@

5 X 5 13 (Tropical Climate Variability Research Program)
o AFRFOIHEY ANE B Ik, o] ERE WY WE TR AT

3 ol e Ae] nALE Y- 7] - SAHAS
3}

[ex]

=
23 #dd 543 2 Madden-Julian Oscillation %A - &k 1%
l
P

o

o Hul 3l A7 1% (Northern Hemisphere Cryosphere Program)
o T Aol A ‘migte]” B AWM, FERFFo] T A& T
=2 53 7] - sy - s WEkel o A zge A
o A W3l TE D SN #AS dHolHaH, RE4E5E T AW
HE . B3l w3l A
o A H ofAlolUlF stAHH Fo FHlel = AMA o] AY]d AE 2 A
A 7| FA| =0 2 o] FTF 11
o =23 32 2 13 (Environmental Biogeochemical Cycle Research Program)
o B, FA ol A9 ‘ﬂEHﬁ] D EAFE IAE F5 HgANA AA7EA] 9
He B4 9 2 vHdSs fsk 2d g
o AT 2usld=d 2 E 13 (Global Change Projection Research Program)
o AFAlzREd R N 9 HF axstE T3 AT d5AT
o AFdE P S A VFALE HE dAYSE AT

o V7| ZWHESEASATZE I (Climate Variation Predictictability and
Applicability Research Program)
o FAAEHIARLA S O]*O“?ﬂ ASAAS T 7|+¥st 2 s v
AUSE 18 2 d5 AE=E PSS
o XA EHE’_%‘@?4E:L“(Advanced Atmosphere—
o TATIA AIHAA A2 WS o Sol %35}% Ae HAHSE dA 9
u

FA R} valsto] HjefH o R w2 JUEE 7R FARE Y

2] U 5o &< o (Institute for Research on Earth Evolution)

A A8} AFEY S} - A58} - AL Fo] MHE e AFRETAA F
v AFUFdA ] thEst AlZE - F3arEe] W A 2 A FxIE

csatd e VR Y 2 PSS B Uz Fd

2

=2 1 (Basic Research Program)
Ao #= AFUF AEHE AP A,
A, 7411} | Al 585 &3 A FA2H o A9

o ox
)
K
)
o
A

Ff"uﬂ
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@)

o ATFA2EE FASE MEA Y ke AE5FE FHS 53 A

o o3 2 13 (Advanced Research Program)
o ZIREAFZZ O HHE FFI Fof ATy ZZAE HHYS F

3l A= ATEors /A

NIAGANFATFEZAE, ATHSA doleulo] 2 75, 274 =g
Fuds, QRAE Fa AQgang wad, ATHY L o] - A
S TP ATES A FEAEAT 59 ALY AT 5

AFRARED APAEA] A52E o =97}

AF AW nAze] AdomMe] F84 Hw B AYgere &

=
o A - AVEARNHNA AT ZE 1 (Earth and Life History Research

© AE-BRAT FEAF FEF DA R AA ATFBAN AT
 MFBAA AER FY R WAAY Y, ATBAWE JFYIL

= 13 (Marine Biodiversity Research Program)

3 WAYE, AAe] ABRE @ F& A 2L
T A APAES Bl ATAA A Al DD AT
o M3l-AZAWAEAATEE 13 (Extremobiosphere Research Program)

o Az AL A - B - AR - FAARET ] A

7ol g gEtA A HEs 3 ATE ANs AdEsAEvAYUE

=)
o
Lo
oz
i
grﬂ
o?;: lkl

AE 22 A E (Leading Project)

- F Fol FAAeE FRse

APz a AE A JAMSTECY &3 o]
ZIE = AFEgA e tha] AFFGy ez AAE +5, AE5E-ATH
o072 YS3te AS HFHow A

TZAE

o XA w]-ubA A 2 A E (Earthquake and Tsunami research project
for Disaster Prevention)

o R AT AX-2YUn|ASHAAA LY FF (ETLo]-EWT)

o - Td7tol XX AEd BrtAT o A2 yu]gAA oA At @)

ABS71=/E Ao Srd Fd AR 3HE 534

s
= 1~
2 AAUNEYIAN LY PE L P93 ADZAAT

)
>
SE
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o [PCC &3 A F3AHA=EZHE(Global Warming Projection Research
Project for Contribution to AR5 of IPCC)
o wRasy e 247 JFAsdSHazzaw 9
AT AFevsel pan 4449 2 WIS 9D AFAHAY
of #sk FA A dFE A

o AFAlEHCIH'E ZE3 st SR ukst SESEY A3
AAA sl BE GFF Ikl B3 AT FS T IPCC A5 B7EE

o
aA e Tl 9 Vst Ao ro HEA Tz AlF

282 Al 2~H" (Laboratory System)
- 71EY AF99y drz Aottt sttty ddd AFHAE FAska
oA AAEH7] 918 FREA 29

o Al2H®l X Lab.(Laboratory for Earth Systems Science)
o AT §YY) Ang HoA Fow AFA g6l v AT

o ojEZgAo]A Lab.(Application Laboratory)
o AT} ALEle] Fo A A D AEHEH AAE & olxHold HAd

&) 9k 3-8+ 4l E] (Marine Technology Center)

- g T9rle A Ay B5717], AFAAEY] 8 - #E - 7
s B AIATAT F2 AL D 28 AT ok, Ao &
ol olutxst= AXH 7wk A4S S S e 2
o A7 d T =Z 2 13 (Advance Marine Technology Research Program)

o A A=, FAGAAE Ve o HAHG 7= N
o AEIF
o 8 E A7) 7] T 21 (Advanced Autonomous Underwater Vehicle
R&D Group) : ]311% gAY ‘g-EAl b, w28 MR-X1', M a&
stolB o= 44 'MROV' &7
- AT F L’T—Xé 7l A 1% (Advanced Deep-Sea Robot R&D

%o]eu}xg Ado] Fagk 7jE(AolE, ¥HA4 B)
q

« 3 %kl%
#%%‘M% AT R 77
o 71¥k7] %A G 15 (Marine Basic Technology R&D Group) @ 3 %+
71W 7] AT R

o 387]%&H (Department of Applied Ocean Engineering)
o Y AL HAF F A, T - TE FE, Vs 9, V1A SA4

47]8=7]4 15 (Long—term Observation Group) : &7 « ZAFA LA
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A
=

[e)

o

- AA¥] 715 (Technical Training and Research Facilities Group) :

] gk
<
T

=

« BHA}7]1<4 1E (Marine Engineering Group) :
=]

Ho

wK

(Research Vessel Management and Operations Department)

o
10
o
o
el
Lo
TR
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N ﬂwo
X of
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o Hlo
K )
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ok L
T
o i
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< Ar T
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o

¥

=K

Tor
iy
o

e

)A

o A A E ¥ o Al E (Earth Simulator Center)

o
=K

YEAD 59

)
=

- A A 2

8

1=
=

71 7N
7|do o] K AlE o]y’ o

2~ €l
— A

g A

1o

3

pyz

o A H A28 X (Information Systems Department)

=]
T

- ol gxe] Abgol

D AT E o

(Information Systems Planning Group)

718 1%

< gl
™

™oAr <

Ea

SRR

.2
ST

(HPC Research and Support Group)

=
w\|

71&

=
=

]

A

!
oF
o
T
T

L AA

CHE, 7Tl ARZ|ERA A

o &&, A7 BF A
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71HkA] 2~ 8 18 (System Engineering and Operations Group)
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° T A FE
. X] TAl & ol H (Earth Simulator 2) : 2002 A9 (ES) 714], 20081
Al 2= El A (ES2)
= ATFAISE0IH | o
X|?—A|gE-I|O|E-| (ESZ, SX—Q/E) & le,L
clock 1GHz 3.2GHz 3.2x
CUP
HEMs 8GF 102.4F 12.8x
CUP = 8 8 1%
HEMS 64GF 819.2GF 12.8x
LE
o zz| 2t 16GB 128GB 8x
Lol MEds 12.3GB/sx2 8GB/sx8x%2 5.2X
e 5 640 160 1/4x%
ALt 5 40TF 131TF 3.2%
M=H NERELT 1078 20TB 2%
Interconnection Single-Stage Fat-tree _
network Crossbar Network Network
« JAMSTEC 97378 Al=g 0 2006358 719 U] 745 F3&
A&l 2] 7 HFE(SGI Altix 4700, NEC SX-8R)E =93t &
2 ML A TraksHEoRe] AlE ol B dlolE &4, A F-AlE T o]
oA FA 7= it Algdoldge] dFA gl o]
‘Scalar Paraliel Computing System Vector Parallel Computing System Al AEId SGI Altix 4700 NEC SX-8R/24M3
561 Altixd700 HEC SX.8RI24M3
*Intel Hanium2 Montecito *24CPU
. Jes0ceuRsEOmre =BEPU x 3148 Cluster ﬁ;E'"EF@ HAI E-| @
12BCPUR2SEcore =Tatal Peak Perormance ?g{ té}/q
e B HEALIINLY | HEALIINLY
16.384 TFlops. 334 GB
-Tmalgill%marvcanaw “SUPER-UX, NOSII = CPU _/F 12800PU(DU8| Core) 24CPU
- SUSE Linux, LSF
Z o=z
Storage Area Network E=R=13 318 384GB
SCICXFS o <
b T RS 16.384TFlops 844 8GFlops
HEC istorage $2500
~Total Capadly 20T8 ol =
IO Tope D 12 -Tate Capecly -Totl Capasly otztol & 600TB
:Tau! Capadty 60078 36278 BOTE oot
SGIDMF =]

ANEH ol w3t 2 13 (Advanced Simulation and Technology

Development Program)
‘?:i E] AL
A=
—

]_

o

=]

1
Al
HA

g 2

:IL
7

71—

_%

=]

Group) >
e “41 48

7 el
257 -

AEH A B A

A

N
r& off X o

e

o
3
ot AlEdold 2y dojxl

- 7hA Sfof] ek A L g g sk

Group)
A 2w
0. a0

AN B ol AL8d T 2 73 (Simulation  Application

H

FA Al Ed o)A
1% (Advanced Visualization and Perception Research

HolE o] a&

(Multi-scale Simulation and Modeling Research

REERIEE

3= 7

543 dolg]

Research and

Development Program)

=

AT A A E ) o]

o

A

h
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A 15 (Geophysical Fluid Simulation Research



O
=

Group) @ AAF- - L= - it A4
S E 7 AT

o A EY ol L8 AT 1E(Simulation Technology Application Research
Group) @ 719 ¥ AA stole] AlgdolAd 7 AYSE FX&
At 7= AT 53

o

8 g FEY A%

o A AR ALAIE] (Center for Deep Earth Exploration)

AFEARL A 8-S S IODP dEF7|HomA Heng 9

2 9% ATARARG ATATIE A9
3

A IODP A F&siz drylolERE % Z kA o) A A & (Nankai Trough

Seismogenic Zone Experiment)= 3 (20073 9€¥€ 7lA], & 47 Stage,
200932 Stage 2 3 %)

o 7|8 %A (Planning Coordination Department)
o oAk A - A AT T T
e 28774 (Chikyu Operations Department)
o #-&¥¥ 1F(Marine Affairs Group) @ =& #e], 2A 22 9xA
o AlF#e] 145 (Drilling Operation Group) : AlF3 AFAY, AlFAHA %=

o 7]

9, AlFHA S - s Al FdAEE A
A A H 7} 15 (Geological Evaluation Group) @ AP ZAFAAl A=A &
Geo-hazard a4 - 37}

< 7] '¢ 4 (Engineering Department)

o

o

o

5 1 (Maintenance Coordination Group) @ ‘X5 HF3e] - 7| &2
7Nk 15 (Technology Development Group) : ‘X5 '¢F Al F 7|4 712
N F 714 1% (Drilling Engineering Group) : Al F7| /% 2 153}

e IODP F%l - 332 A2 J0DP Department)

o

IODP %% 1% (Program Coordination Group) : IODP2] U] &4 7] &
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b 7|2 2HEof & MdAnt vl
2007 419 A18
2008 434 A15
2009 457 A23
T4 # AZFo gid 20089 = A H 2009d = A F
(@l : W)
T o X &
2008 2009 2008 2009
24| W& = 38,431 38,560 | & Htatz|d| 1,317 1,550
AldH] ExF 330 4900| AtHAH| 41,720 39,738
2xz ¢ " —| AlMHy] 322 4,900
AME & T 2,766 2727 Ex=3 A 11 -
TEY 4,473 3,954 | ErAH| 4374 3,954
A 46,101 50,142 A 47,744 50,142
2008 <14
s =2 ;é“r_:'x-” g'rjx‘” AI' ?:!7|X-” %ljlxﬂ AI' A‘l o_l E}'a}"g‘t Z.:_ELJ_AS)iH O_I = 7;”
R R R o B I e R I - B Ve s g
-4 66 204 419 106 53 32 233 1,113
ooog| 21& | (17) (141) (148) (13) (l2) (19) (13) (165)
HIE(%)| 5.9 18.3 37.7 9.5 4.8 2.9 20.9 100
28
ols 79 158 365 161 88 77 162 1,090
2007| ==
HI&(%)| 7.2 14.5 33.5 14.8 8.1 7.1 14.8 100
-4 73 163 371 109 55 41 236 1,048
o006 2 | (¥6) (15) (16) (¥52) | (¥33) ] ($36) (174) ($42)
HIE(%)| 7.0 15.6 35.4 10.4 5.2 3.9 22.5 100
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Mutsu Institute
for Oceanogr: |[e)

Yokohama Institute for
Earth Sciences (YES)

Kochi Institute for
Core Sample Research

skefo] mli-of A o] A X]E JAMSTEC 3 AlH : Pacific Ocean
Science and Technology W2l =4 el A 41E
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.” National Maritime Research Institute of Japan

National Maritime Research Institute
6-38-1, Shinkawa, Mitaka-shi, Tokyo 181-0004, Japan
tel: 81-422-41-3005 fax: 81-422-41-3247
e-mail: info@nmri.go.jp
homepage: http://www.nmri.go.jp/index__e.html
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o N1 A4

ATAIA 1 400m APz, T, HIAvEH A D F2

Ay B AFIE

e CFDY 7] ¥HAlE (Center for CFD Research)

o CFD(#A A 98 (Computational Fluid Dynamics), 3% #7119 =&
AFER AAstes JA7)71€S AutaA e AH&at7] ¢
M dstsE 22 5o s A4

o CFD &ZE9 o] /g T3 & U ZAALEY] AZEY AF #
thoFst A GBI 3 (EE AZEYS - HullDes(AAYAZZ T
#), NEPTUNE(FZ=AANS, FANHALZE), SURFHFZ2AAWN S,

FAMALZE), ARGO(AFHEEAYAZE))

o FX A5 F 15 (Ship Performance Design Group)
o FRAAMTO] Hodt AP (AA, =, & HA(fin) T X F F37](Propulsor)

 NFD(=XHA19%, CFD £3%)¢ EFD(A YA
NMEZE Az FA7108 I FH7pgE o s

« vt 5 EEAL AR FRAET A AF HrpHA AAY AT

« CFD 59 NFDZ=1H & 59 AA -4 = /s g 7124 dF

o AAAERE AP F217] A AF
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oI Al B (Center for Logistics Research)
FHAF AR Y st @ 9L P, AA T 7ldskr] flE ERE
Aol 79, 2RI T EFIES At 5 dAF - FAF 87
T F e AT E A - A7 GAA AF

tolHuo] ~(ExRd 7He] EFARRA, AF & S2MAAE TAuo
Ad) 2 223 (H g - ROROA S 24 =3 F

HE o] HEAEH o] ol o3 st F(itE) o 5 HAstet BHEY a4
A AEZAHA Vs #I AT - GAFAAA dxgF)el o
3l ¥ (Sea route organizing technology of foreign voyage liner)
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10 A s A 2(

B35k A A A 500tonf 7% & 77 TR A ZAIE
(7Fak2) A 3 (ffar) Z221) NEES

Shielding
Laboratory (cask)

Experimental Slope

Lidar Monitoring equipment Diesel Engine
Sea Traffic Simulator(SEATRAS)
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Prossuscd Viter Inket/Tiesn

Selective Catalytic Reactor
(SCR). High Pressure Tank

Fuel Emulsifier (Apparatus for making emulsified fuel) Right:

analyzing system for materials and o X o 2 =
chemicals Dilution Tunnel Controller, Left: Mixer (Cylindrical object in central of photo).

a [
- ——— I"Tusk
Saali CArTIND -1

_|. _wilh Blinwsy lengh | Biim

Brvahth Am

Bepth 0,50

{ Amrangement of wave tank ]

Wave tank
Wave Tank2 §4
Carriage Carriage Speed 0.1-2.0m/s
Wave Maker Wave Length 0.5-15.0m
Type of Waves Regular Waves, Irregular Waves, etc
Wave Height 0.05-0.5m

(depends on wave length)
Type of Wave Maker Flap Type

Subcarriage with Blower Wind Speed -18m/s

Traction System in a Connection with the Carriage
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RoRo Concept with LNG as fuel

adlcally new ransp_oi:t_ solution in the future

Norwegian Marine Technology Research Institute
P.O.Box 4125 Valentinlyst Marine Technology Centre
NO-7450 Trondheim, Norway Otto Nielsens veg 10
NO-7052 Trondheim, Norway
Phone: +47 7359 5500
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MARINTEK

1. 9%

Norwegian Marine Technology Research Institute, MARINTEK

2.4 9

1913\ d =
Institute, SFI) =
o7 NEAHH.

r2do] AutRdygaz AFste] 1951 A% ABAT4 (Ship Research
AYE o}, 19849 1296 SINTEF 18 Absfo] A4 % WA MARINTEK

o MARINTEK= SINTEF 159 53] Al(research company)etA] Sintef 71&F©] A
A& F 56%E st A I fGTIsdTNES #dE MHIEE AFse
Q7 a7 BeA wAL F HA R AR Be TF.

o 78t7]e =2 9]o] o8 (Norwegian University of Science Technology, NTNU)¢| 3
% 7] 5 (Department of Marine Technology)9} 3522 | F7EAEHE QT ZA
93 ZZA E (Commercial projects)®} 52039 FAS U5 Folil .

o MARINTEKY Atg-2 AH(shipping), 24l (shipbuilding), ¢]3l 3| %4tE (offshore
marine industry), 3l ¥4F4(marine industry) 5°] o™ HFA|H-L Ocean basin,
Auted A, cavitation tunnel, 717] & 3FA, MFTEE AP A (marine structure
lab) So] <.

© MARINTEK2 394 247} 7] dio FAY] B 571 5.

MARINTEK’s shareholders:

SINTEF 6.5 MNOK 56%
Norwegian Shipowners' Association 3.0 MNOK 26%
Det Norske Veritas 1.0 MNOK 9%
Foundation of Shipbuilders' Fund for Research and Education 0.5 MNOK 4%
Norwegian Maritime Directorate 0.5 MNOK 4%
Federation of Norwegian Coastal Shipping 0.1 MNOK 1%
Total share capital| 11.6 MNOK 100%
38 %
7t. 20084 B2A =2l : 292,337,000 NOK(Z<]: A= 1))
Ax T 9 (NOK) 23 8] (NOK)
2006
(1USD:NOK6.17) 232,113,000(37.6M € &) 119,922,000
2007
(INOK:17693 :0.18%) 270,682,000(80.1M &) 138,569,000
2008
(INOK:20274 -0.18%) 292,337,000(51.36M 2 &) 121,655,000
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Lt 212l : MARINTEK®] 20083 AR 7|5 208%H o2 s, 71+, A+4, &8l
2998 gz TAR UL

#+2] /2] ¥ (management & staff) 16
TZ & 8 (structural engineering) 19
e-maritime 7
3 %k & %] 2~ €] (Maritime logistics) 22
#2] 7] & (maintenance technology) 18
o =] A|~¥l & 374 (energy systems & environment) 12
A1} 7] % (ship technology) 22
| F 28 & Al Ed o] (marine operations & simulation) 17
&l o= 2 9 8H(offshore hydrodynamics) 19
Fr9stad A 2w Aak(hydronamic laboratories & production) 43
Aukaf o4 & 2 K- (Division of ship and ocean laboratory) 2
2} 3] AH(Subsidiary companies) 9

% 208

L},

(2) TZA]

2}

Na=pil=

FTE= FAZAL AF B FSIAL AAHESAL, &< 719 T HAAE
A AXH AFF ddAs ATT

o Aty FHBAFZE U AZ A (verification tasks)S 3 &

F
i
i
I
o)
ry
o%
rE
::1,
:é
fl
- Mo
Hl
=
Hl
2
T
o
N I

%= A(initiative) & LAY 7|34} g 3
SINTEF 1ol &5 ?i—?ﬂ*}iﬁ SINTEFQ] =2 3} X—]Ekoﬂ D20l SEST 9O
[}

N
270 AFARE RS (MARINTEK(USA) Inc.)¥} E.2}&(Brazil - MARINTEK do Brasil

Ltda)oll 31 67) FA7} o Auts|Fddsd FAd= 419 2Fo] mE o F
N AFIEo] U=
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7t sl ZX|AE(Maritime Logistics)

(1) MARINTEK®] 42 BEAZA s =2 ~¥E
£53AY A% % ke 2 53 09 @Y
L 35S 438 MARINTEK Solutions#}11 = F-Z.

o ZAAI Y (logistics), ¥ 7], AHA E &7 (AY/ICT, &9 2 = AAHAS) &
okl AT Mul2E AFF. TG 10 A3t Fopl A 4T 5 A= 4717l
AE AEIAE FFskal ed EF o] woke Hav|ER A4 A FA AE

e et 23,

ZXNAE 24 JbXl D2l &4 (value chain analyses)
i~ ke ZEXSAAIAE
HIXIH AT 2 M A 22 PSIESEET

o Developing and Optimising the LNG Distribution Chain : &7 %, @A 2 71+ LNG
59 AAF NG NEE T a83% U &8

o SOPRANweb (Ship Operation Analysis) : IR B IAE 7S 2 gt 4dufo]
BEAY AAS Z2de BT 55 A48 A=
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o Shipping in a Logistics Perspective: 2 A 2~E 2} FH 18] 2] dlFiE A7 G A <}
7198, &/ (sourcing), B2}, WY 59 47FA] Q.40 grFo1 A A=H ol2g 4714 &

WelA EAZS & gFox JA Fi s THY T8I FEOEA
Seachains®] &= A2 S 733 container ©]%F vs. bulk ¢] &2 48 3
Hop Ade gAow JPE + JA 3

5 200 dwd
Bk
24
.
LI}
1
9
1418
1
[
T3
2
e
s Ny 4
The Bruiration shimes bsik Lot , a7 189
Fram pradursnn meajane m Ausirais h-.’." Fatall 0a8 GATRE Contanment unis 13
) FUBBAmET it IMMM Euraps - (vt pet 100 | (T s yson) M M u 1
e e e Y P——y T [ ————Tr

Comparison  RoRo, Container, Bulk  Carrier
Australia - Western Europe

Development of Logistics Strategies in Shipping' Global Logistics Management
(GLM)olgh= & MEate] A2 84244 (shipping industry)oll 2 &3 ©]
e FEAF QBN o] AN TAE Ao e d 2ASH =
A2ge stobsa Age S PH. oled e VLTSS ANG LA

e F2AE dolE A5H.

Mlarkat Sonalyuis u“:ﬂ_ﬂﬂ__ﬂmulﬂ _
————— : T T 1 Ii'. ||II'.II [P — 1 1,' ‘.ll .I'.

41%”1

— The New Holland proposal required significant process
Methodology GLM understanding
o KYSTGASS - Small-Scale, Short-Sea Distribution of LNG : ©] FEoM= A7TE
FHjE 7|2}, BAESY, B container, Aol Z RIS ALEEtE Q4SS VI
o2 3 S AR ol Wae] HE&E LNG Bado] AdE Al 7taE
FgHoR BRY & e WAL AT U
TCMS - Transport Chain Manager System : TCMS+ i17}o] o]t o ¢kd of
AHgehe Aadloz e b aTARE AUE £5 A2 5 Qe 299,
O "-| e E
e = R O e
L ———— - P L ey - (TR -:I:'_"
! e ke . .. i Mo (et (|
rl|.| R B % -| i ‘ S— :.I [ -
) O = § L e =
2 O e s =
e =S 5 =
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© LoadManager - A stowing and segregation system following the HazMat regulative
: LoadManager= AH&©°] 3tddk AutstEs Ast/ A& AAA "o zA Q13T
o AW AFE AP 7)%o] R A2,

Features Benefits
*Graphical interface showing deck and bulk stowage areas eImproved vessel utilization
*Advanced load and backload planning *Less downtime at shorebase and platform
*Drag and drop or automatically stowage of cargo *Accurate and efficient load and backload
*Provides detailed information of assigned cargo on deck and in bulk areas | planning
eIdentification of dangerous goods for proper stowage *Easy to use
*Compatible with most major management information systems eImproved invoicing and charge allocation
*Electronically captures data to generate reports *Correct segregation of dangerous goods
eIntegration with other MARINTEK programs: eImproved safety of crane operations
*ShipLoad - continuous stability calculations *Automatic warning and explanation of violations
*TurboRouter - fleet optimisation with safety regulations
*TCMS - transport chain management system

'\ Part of Exit Part of Exit Ocoan Fort of Entry
JI,r Storage Operatinns Shipping Ohpe ration

S
Storage system  Ship amval process  Transport delay — Ship arrival process

Cargo loading Cargo unloading

N

o TurboRouter - A fleet scheduling system : A& £(CMAP)E 7IRFS.= 3+ FZ 9
AupaAZ Y AL A"

effects achieved:
eImproved utilisation of assets
eImproved TC-results
- reduced costs
- increased income
eImproved work processes
- less time consuming planning processes
- improved information flow
*Better basis for budgeting

key elements of TurboRouter
*Database for vessels, ports, cargoes, etc.
*Automatic calculation of port-to-port distances
*Vessel position reports and automatic update of Estimated
Time of Arrival
*Sophisticated optimization routines for fleet scheduling
*Schedule visualization
*Schedule calculator for manual planning

o EMS - Emergency Management System : ™ & ZF=/d18}te] &+ L
A =7EA 84, Fx, Y Fo] EAIS W oy A4 dAs AT

© SopranWEB - Az 2 #H A3 24X =

2) MLAZES o]

o EMS - @372 At S5ad/24A9 =73, 2z, Uy 5 ARAEAd £9)

o LoadManager - HazMat 77l w2 B3 2 FA| 2~

© SopranWEB - A= & ¥ A3}

o TurboRouter - AT 2A|= A|2H]

N

Lt e} 542k A8 4Al(Ship and Ocean Laboratory)

(1) EE MARINTEK 28t 434S 2stal slom =224 2d A9 o874 3F
a9 2 EAE e, e, A 719 55 e E F % oAy i deEr
28l FERE AFFATE AR AE AHE FAoln ZFINH whet 470
o] wtgt A aAFE°] &A&EH UL
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@ BERobE et gom AAY, A, Y 5 P AU Ry S
ol 2 &l (vehicles) SXE0 Mo Us| =
o Y HHARE slender A& 2RAA
(3) X9 Y (competence)
OHLAIAL Hs HIHEA fHE L /AXN=HE ZEHSHMAAIA
p[PCTEIPEEE-E Sap20stasal oS AL
=AYy o &3 g 2EHMse, &S, &1 Al2dol& 28
OHLAIAS SHAE SAXMCIAeI D MHaks sz
NESTIE 918 220staly BHOHDE O10HBH4:2l Wash LN
EZJ|s4E - Overtrawlability tests SZ20AMC SE/s EPNEES
At AE=29S24 ) S SISt M =AY

Safe and efficient operation

require documentation and verification of operational Sea Loads and Structural Response
and manoeuvring characteristics. Optimisation of ship hull weight/payload requires
* Ship motions and accelerations in all sea states and | expertise and methods for prediction of sealoads and

headings structural response. This business area covers:
* Ship manoeuvring characteristics in calm water,

shallow and restricted water and in waves * Prediction and verification of sea loads, global and
* Development of steering and motion control local and structural response

systems, rudders, roll and damping fins etc. * Operational limitations and hull monitoring systems
* Simulation models and techniques

o Al E# o]} 2 - Simulation and prototyping(MARINTEKS] &5 2 Al&# oAz 2§ 2714
Z )

Real-time 5 = Pl Design of a joystick
simulator. i : control system for
Operation of a FerryCat.” A project
75 000 tdw with Rolls-Royce
bulkship in Marine AS and
Akselsundet, Fjellstrand
Spitsbergen.

o 93514 A &#™ - Dynamic loads: Slamming (slamming¥} sloshing®/3-S& TH2o2 A3
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4) AP A2 Ocean Basin, ship model tank, Cavitation tunnelS E-f-&-83t3 S5
Au}E 42 % (ship model tank)= MARINTEK®] 714 @#)® A 4% shaa 19399
Tof RkEojHom o] Xol M AS HAY dFH Hd¥S [GOKSTAD] kil st 1970
Wt AZH wvlo]# AHEbo]Q-S-. 1939dH-E ¢F 25007 2] Autxzdy} 1250712 =
238217} MARINTEK?] A Ao A5 o] 23 (tested)dt RS o9 2ol <F 60d
o] Yt AI7kel el 49 Bl FueIDee Arwel FATUANEL FE A
g 22U 4 NS

= B3 = 2 =A FEYS NINUSH 34 st 3
A QD Fopell A HAR7s3 AdS ek
o SR F et Halle HAF Folxe] G2 F(operation), FHEAH-F
(maneuvering), 33 %% (handling)
o YAl # HARYEH, A3 oudy A9 (slamming & global dynamic
forces in waves)
o ZApEA (steering)Z F3E A]Z¥l(propulsion)
© wash effect
4 < 8H(hydrodynamics)oll U=Hl, 5 A3 F220
T, vbe, sl Rl el 54 5 A vk, bbg, SRl o g duta FxE
o

T A MARINTEKE =2 ¢o)¢} ZA|714&
S 3l lon o]E F3) AAHola Er|FHolH otAd V& A dud ALY

10 -&-8oF

Numerical Modelling of the Ulstein—Aguamaster Azipull Azimuth Thruster Weather Routing

Sloshing and Impact Loads in Membrane Tanks High speed craft (HSC)
Environmental and Interaction Effects on Propulsion Systems High—Speed Vehicles
Simulation Environment — A Numerical Environment for Simulations and Simulator-Based Training
Prototyping

Stern Boat Deployment Systems and Operability Green water; Deck clearance
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Assessment of Seakeeping Performance and Wave-Induced Loads

Simulation and Prototyping

Lightering operations — Important and demanding

Shallow water effects

Ship simulators and prototype development

Availability analyses

High-Speed Vehicles High speed craft (HSC)

Environmental limits

Evacuation Systems and Operation

Terminal Design and Operation

DEEPER - Deepwater Analysis Tools

computer programs

1) AZE9 o
e Mulptd T2 o 3] (offshroe)#d ZZ 17
AKPD/AKPA| EmPower | WAVERES | LODIC | VERES MACSI MIMOSA | RIFLEX | SIMO
ProPulse | SHIPLOAD |SHIPSHAPE| SIMAN MOOROPT-2 |RESPONSE| VIVANA
Ct. 7+Z=&&k(Structural Engineering)

(1) N FAI e FREEA, ORI 283 95 8 H429 s HFH =40Es
ARAoz i o AA7wel g FYF YA, B 49 59 5H
ggo] o] A EAY. 53] NINUS F&4strje=Fe} sz 11ds 3
g3 sla e AR dFEoke e B

N8 L BERA ZHE X2 riser &40k ClIX+Q! et CIXtel & RXSAE
THOl Z 2tel(pipelines) Cl Al risers 2 umbilicals L2TEQN N
22 )| (material technology) & BI2tY A(structural mechanics) AEHs

@) ofelsh we BEporlA FAHA FHL AT A
v o 8gk-3- 7 3] 2 3 4] (non-linear dynamic response and fatigue analysis)
FHH SARAT s TeRe ABE TRT TRES 2RY AB 1) FA4 (ultimate
strength and collapse analysis of structures)
N2 FE H 7} (fatigue and fracture)
T2E 2124 %7 (reliability analysis)
TEE BT 2 F2E 74984 AP (testing of structures and structural components)
Q) MEdd : 1A = FF EfotF, risers?t FA A (umbilicals), o]z}l B AHduh
s #dd g5 Y

=
Material technology

Fatigue, durability:

Constant amplitude or variable amplitude loading.

Corrosion fatigue in sea water with or without cathodic protection.

Testing of armour wire for flexible risers, in air or in agueous environments with carbon
dioxide.

Fretting fatigue of metals.

Friction and wear testing of metallic or polymer materials, with temperature control.
Fracture: Fracture tests of structural components, with temperature control.

o Structural mechanics

Finite element Method (FEM)
e RIFLEX for global time domain dynamic analysis of slender structures,
e BFLEX for stress analysis of flexible pipes
e UFLEX for stress analysis of umbilicals
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© Structural dynamics

Dynamic response analysis

Dynamic testing

Related software programs

¢ Nonlinear dynamic response analyses of risers and
pipelines subjected to hydrodynamic loads and
prescribed motions. Special load model have been
developed for partly submerged structural members.
Coupled, nonlinear analyses of the complete system
comprising vessel, moorings and riser systems are
available.

Seafloor contact (flat or 3D seafloor) and tensioned
/ roller / stinger contact are available. An advanced
model for riser / seafloor interaction including
trench and suction effects has been developed for
catenary risers (CARISIMA).

VIV analysis of risers and free spans are also
available for more complex structures.

Tools for statistical post—processing of results from
stochastic simulations are available for both
short—-term and long-term; e.g. estimates of
extreme response and fatigue damage.

* Dynamic testing

model tests in testing
basin with waves
and/or current: e.g.
marine operations,
coupled systems
towing tests
reproducing constant
or sheared current;
e.g. VIV

fatigue testing of
components

fatigue testing of
sections of flexible
risers and end
connections

cyclic temperature
tests of end
couplings

¢ RIFLEX is a tailor-made and
advanced tool for static and
dynamic analysis of slender
marine structures. It
represents state—of-the-art
technology for riser analysis
suitable forflexible, metallic or
steel catenary riser
applications

VIVANA is a frequency domain
program for VIV-analysis of
slender marine structures.
Sheared current, varying
cross—sections and
complicated geometry are
handled. Results include
calculated response, fatigue
damage and drag force
amplification factors

4) &&&oF

* Flexible hoses for offshore loading

e SIMLA - Simulation of pipelaying

» Accidental load effects(collision, fires)

e Steel and titanium risers

*DEEPLINE-Design/Installation/operation of Deepwater Pipelines

e Flexible risers and umbilicals

* The CARISIMA JIP — Catenary Riser/Soil Interaction Model for Globel Riser Analysis

* Waveland JIP: Wave Impact on FPSO's and Floating Platforms

(5) 7HEAZ E 9o

BFLEX SIMLA UFLEX USFOS

6 434

3l 724 3 A (Marine Structures Laboratory) :

F2 Ald
e Strong Floor:
e Hydraulic power:
¢ Acturators:
e Control system:
¢ Rig system:
IOIZ RAAL AEAIE

Rig for full scale dynamic testing of flexible pipe

e Configuration: Horizontal, in a test frame on the laboratory floor.

¢ Pipe model: Length 15 m flange-to—flange.

e Loading: Two independent modes of loading; tensile axial loading at one end, bending loading in

opposite end.

e Load signal: State—of-art digital control electronics, computerised load generation. The system
accepts any sequence of peaks and troughs, e.g. generated by a block program to be specified

by Client.

e Pressure: Internal pressure of pipe up to 600 bar.
e Environment: Oil or water filled pipe model, ambient room temperature.

¢ |nstrumentation for measurement of:

— Number of cycles / —Internal temperature of pipe /

- Ambient temperature / —Internal pressure /
— Strain in outer armour layer
e Facility for:

-Applied tension /

—Temperature in outer armour layer
—-Rocking angle

— Conditioning of pipe at 125 oC internal temperature, 500 bar pressure.
- Leak testing at 110 % of design pressure, ambient temperature.
e Condition monitoring: Condition monitoring of pipe during testing may be performed by Robit,

using state—of-art methods:

—Eddy current inspection of outer tensile armour layers
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—X-ray inspection of metallic components
—Acoustic emission for detection of development of fatigue or wear modes of failure
—The test rig complies with API requirements for full scale testing of flexible pipes
& ARE20F - Materials and construction technology
e Fatigue testing:
e environmental chambers for low temprature testing
seawater testing with temprature control and cathodic protection
testing of large structural models with automated crack growth monitoring

Steel rope testing:
Collapse testing:
Fracture testing:

Thermal Cycling Testing of Flexible risers
Small scale test facility for flexible risers:
Fully equipped structural laboratory for tests on flexible pipe components:
*Design analysis:
aavanced software for analysis of risers, riser systems and flowlines.
—-RIFLEX, CAFLEX, BFLEX, curvature gradient along pipe, fatigue analysis
—-General FEM: Component analysis, etc.
Thermal analysis of flexible risers
-OLGA, FAHTS, USFOS

2f. Zt2|7|&(Maintenance Technology)

) AT A 2 A2GEAA o}F 5EF S AFse $AA 147 Be)
Wy Z2AE g3t geste] 50 Hok o A8H 282 T 5 Y=T ANG
58 PAQOoRRE Y JEed FBR B4 dolHE Mo ¢ A% YL
AdHoR T 5 UEF ARt AAH AHES AR U9

o HeBFANA TAHCE AAY UE ANE FA] A B SR A
o] FRF(AU J1EH AFL Yl A o, BB )

2 HEDY :

Ze|MeEfg NEINE MOT &4
maintenance strategy development technical condition MTO analyses
S NAEXEH & DLUHY
integrated logistic support condition monitoring

(3) &8 :

Tirvhmis i rias
Wiy

| —— T S — MARINTEH

By it e
i ¥ s Frenived = srve S serH vhp veraews 0

-r'uul:'ll . 1 = il o M- = St
| — = -
Ly p—
Lol K sppers Frovmcis Moy
by v Vorsacamsr Carvas

Bt il
et
Firkt arrer ey

Frrfiarae r
EORN— et il e
. FOPEARY b inrmien. by broesii Haval Ships
Wiiibiies et P — e
arry e i
Centre of Operations Competence(COC): ship-owners - T A— —— e
can replicate operational data for research and 3 TR =
development purposes. This will give the shipping — ] = :
community an arena for the development of gy Vg - = 1
decision-support algorithms for increased deployment e [t Uiy ey )
of operational data records Come Crot B el
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o TeCoMan - MZ% A4S F A =+
ATEYA 4
e System hierarchy definition
e Input variables from proprietary systems like e.g. Maintenance Management Systems,
e Process Control Systems and Condition Monitoring Systems
e Performance hierachy configuration using predefined aggreagation functions (possible to
define several different performance hierarchies)
e Transformation of measurements into TClI
» Result presentation (Traffic lights showing status (e.g. green=0K, yellow=alert, red=alarm))
e Easy distribution of all results via MS Internet Explorer or Netscape
o Technical Condition Index - AMZ2 Al (plant) &5 =74
SE2IME
e Centre of Operations Comptence
* SOPRANweb (Ship Operation Analysis)
e TeCoMan - tool for new plant performance measure
e Technical Condition Index — the new plant performance measure
e RCMTool — a flexible tool for maintenance analysis
e Degralex — tool for collecting knowledge of equpiment degradation
o CORD MTO
© DegraLex - tool for collecting knowledge of equipment degradation
£ 3
eEquipment hierarchy with appurtenant descriptions and pictures
*Relevant failures for selected equipment
*Possibility to search for examples with accompanying failure descriptions
*files with pictures of damages linked to the searchable examples
*General measure methods overview incl. list of commercial systems offering services within these areas
o SOPRANweb (Ship Operation Analysis)-4x3Z E ¢]| o]
© MANIFER - a flexible tool for maintenance analysis
Of. oL X|A|AE] 2 =tA(Energy Systems and Environment)

(1) Autzl A dx o=z sk oz 4ue) AHY 347 Jake 2&2¢) A37}
L7 EokolH oA|A a&2<d Adn, | A 27]& (conversion technology) 2t
NzE gale] £ (powen)¥atel & E&Ael JFL v Yg. eI 47
2 2459 80 AR UA AT AT BPIFL HJsted 223
A2 & Gl At ol BES Hdstr] A VeMEs FIE ALY,
o] Hope WRE Be AR ZHo] Fastoln APAdMe FAAUE o

2) AE94

IRl =X L BIEOtA ol Xl &3t
energy optimisation and emissions energy conversion
g L UK 28td SN X AlAE
fuels and energy carriers marine energy systems

(3) &8k :

Emission measurements from gas turbines/combustion Provider of clean shipping solutions
engines/ boilers pping
Verification and testing in MARINTEK's Machinery Lab. LNG-The clean fuel alternative
Development and optimizing the LNG distribution chain On site measurement services
KYSTGASS-Small scale, short—sea distribution of LNG VOC Emission

4) 2ZE O] : VOCSim-didoly fARaMnt 5o wjE7tAE Al oEsts 22
agogx EFrlAe RE FQAAE uH3 T2aYY 37kx] REoE FAH



6) 2 WEAR
o Comparing the performance of the common rail fuel

injection system with the traditional injection

the transportation inside the liquid and the gas phases
the equilibrium at the free surface

the gas flow out of or into the tanks

system using computer aided modelling and [ ooaans |

Simulation g T A Y it ) toialiaton amfsoard "Lilsts

O

6)
@

@

@

Suppliers SP-Producly Eiocide-tnee Praducts

The Norwegian LNG Ferry —
Control of VOC Emission from Crude Oil '_'_'-_-_:_"'I ==

Tankers g 'f; p =
Fuel cell technology for ferries g P - <
Project Green Efforts for Existing Ships o i won

The European marine fuel market - present and future
84 A : 71414 E 4 (machinery laboratory)
FHZ2E i]@r AAEY AE, BREsF7IAZE 283 7171380 e] ],
LNGAHS ¥ dsAesh 49448 502 oFold g

Y yroA o= FHarel ZALILRA HFG A7V, B, voly
HA 2" S drlstar 9lar Fdo] F7 Aol Ao Aoz AEHA A4
I ALE AT

494 B
Fuel and fuel related testing : A543, A5H/HES 584 43, dAdAs 49,
AnAA ALY 22 8 29 e § Ty A

=] [e]
st =

o} =

Engine development and prototype testing (MS & HS) : A NN, A5 /7}24l
A4, AAFE Z7EY T oS AN AAF AY

Verification services, basis in measurement competence : HE712 dA3=4 9 A
T3, 7FAEN, SRR RS 5 ude ds ARlse A4 5H
Various concept development and testing : et ~EA| 28], AZ3) risers, A&
7], A EH A LN, RA N, AIARELGA Y =314 9, shaftdd 5
ofolrio] 7 g HY

A =4 AP (on site measurement services)

"

i
¥

deterrine the scope of maintenance requined

+ Measurements of engine and machine parameters in connecton with
condition manitoring and tioubleshaating

» Measurement of dynamic torsional vibrations in shaft systems

Measuraments made on new vessels on trals and afler rebuikding Typlcal measurements:

= Speed trial

Measuraments of the composation of exhaust-gas emissons from inlemal - power produced by main propulsson system (SHP and RIPM
combustion engines and gas turbines.

- vigsel speed

Torslonal vibrations In engine and propelier shafis
Machinery and hill vibration

Pressure oscillations caused by propeller
Acoustic nolse in living quarters and engine-rocsm
Manosuverability

cndibon monitaring measurements on machinery priof 1o docking, n onder to

Sea trials
bration measunements on rotaling machmnery and structural vibrations in hulls - mations

accalaralion (comiar critana)
- wave heights (perods and spectra)
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one of engine
installations in the
machinery laboratory
Typical combustion
engine
measurements:
—Exhaust gases,
internal combustion
engine in accordance
with ISO 8178(NOx,
CO, THC, NMHC,
SOx, CO2, og 02)
| —shaft power and
fuel consumption(ISO
178)

measurement equipment
forNOx, CO, THC,
CO2and O2.

Internal combustion engines:
® Exhaust temperature before and after turbine
® Exhaust pressure before and after turbine
® Charge air pressure before and after cooler
® Charge air temperature before and after cooler
® Fuel oil consumption / ® Vibrations
¢ Indication of cylinder pressure
® Measurement of engine power (axle torque and RPM)
® Fibre-optic inspections OF engine components.
Rotating machinery(pumps, electric motors, compressors, fans)
® Pressure /®Power /e®Flow /eVibrations

o Vibrations and oscillations

Typical contract projects:
Statoil’sKaarstp gas terminal
e specification of vibration measurement equipment/everification and approval of rotating machinery.
® determination of vibration threshold values for all types of rotating machinery
Statoil’s Kolsnesgas terminal
® etermination of vibration threshold values for all types of rotating machinery
e erification of rotating machinery during commissioning.
Trouble-shooting
e tracks and fractures in pipes and fastenings / erepeated bearing failures
® abnormally rapid increases in vibration levels in rotating machinery (electric motors, pumps, turbines,
compressors and gears).
® determining the causes of rises in vibration levels. Evaluating the necessity of short-term corrective measures.
Clients: Ship-owners, shipyards, oil companies and land-based industry.

© Dynamic torsional vibrations in shafts

I(;/I[f’RINTEK performs - measurements FFT analyses of oscillations provides ?r/faiilar;%s di};nzrlzls toofrsﬁ?al)rggihig
'Pi‘opeller shafts information on: connection with: i
*Engine shafts *Resonant frequency eMisfiring / ®Engaging engines

. . .
eThrusters Sources of vibrations eSynchronising shaft generators

Ht. e-ali 2(e-Maritime)

1) /a3 FEolr JRFA7IE] S-S AT o= FEFA7E
A el IATAS ¥, FATHY AT, AU rIztst 583 A do] &
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2) &9 -

[¢}

A

o systems and software & communication technology

¢ |Information exchange ¢ Onboard networks

- Web technology — Automation, OPC, Fieldbus, Wireless ---
— Electronic Document Formats - Navigation, |IEC 61162

- Ship reporting (Port state, SafeSeaNet, ...) - Safety

e System design and architecture ¢ Ship-land

— Safety critical, high availability - WiFi/WiMax

— Cooperative systems - SatCom

Distributed systems - GSM ---

e Data modelling e Ship safety

— Databases — models - GMDSS

- Messaging (XML) - Reporting

e Programming — SafeSeaNet ...

© decision support & standards and legislation

ISOTC8/SC10 Ship Tech. — Computer applications

» |ECTCB0/WG6 Navigational equipment — digital
interfaces

* |ECTC18/MT16 Ship electrical — automation &
instrumentation

¢ IMO SOLAS, IMDG, ISM, ISPS

e EU-EMSA-Directorates Directives and regulations

 Data aggregation (TCI/KPI)

 Safety and emergency management (GIS based)
* Procedures support (ISM, workflow)

e Data capture and reporting

* Integrated data processing

¢ Ship—shore cooperation

3) &&= :

© Technical Condition Manager (TeCoMan) & Safety and Emergency Management

* TCl = Technical Condition Index (KPI) Safety & Emergency Management
e Hierarchical aggregation |
i e Integrated systems
— Fleet/ Ship / Component s fgt ) y h t
e Different views arety ana security systems

- Technical condition/ Safety/ Functionality | |* Decision support

© Integrated data processing & Remote monitoring and control

¢ Emergency

¢ Reporting

e Technical condition
* Maintenance

e Reporting (EPC, Operational)
e VTS and VTMIS

¢ Loading decision support e Logistics
* TOCC architecture * Bandwidth ‘
Standard d legislati e Safety and security
tandards and legislation « Reliability
e Cost
4) #A4E LT E9 0
LoadManager ‘ SopranWEB TeCoMan
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6. AFAIAL 2 AFFF(laboratory facilities)

MARINTEK
Marine Technology Centre

At the Marine Technology Centre
MARINTEK runs a number of laboratories
that serve its research and development
activities. 1. Ocean Basin, 2. Towing
tanks, 3. Cavitation tunnel, 4. Machinery
laboratory, 5. Marine structure laboratory

@ & F v EoF= seakeeping, ¥ 3}al| &2 X]2HF (manoeuvring), 178 2
2=, AlRARAIZE], s ol v A Ak, Faddaad, dds] AL, 92
Al A4 48 2} (floating production), A3l & ¥2}E (marine operations), % A] 2=
& (subsea systems and oeprations), Z}o]Z2}Ql 5

© #d AR

o Zo] 80 m, W°] 50 m, Z°] 10 m

o 5m FA A HuHFEE 02 U6, 7.5m FHoA HLFEHE 0.15 6

o Yulyls HI =0l 09 m, FE=F7] =06 s
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(2) Aure) = 413 4 (Ship model tank (towing tanks))

1) Mool stors (8) Campontar warkshop

{2) Drowing office {10 Propallar madel

{3) Reception mamntaciuring shop

\_1\51'-*11 11 Condtafion labaratory

45 Ship madal manufacturing 12 Deock gate

&hop 3! Wavn sbaorber, Tank T+ 11

@ mmm . jﬂ Wavamakor, Tarik 11

o mw "‘:.'f"m"”“ (5 TP Tork bl
3 \,@ mlm‘: e ‘Wava sbeoher, Tank T
g § ollll® wae @l
¥ | 88

260

Tank !  TankIl Tank I Tank [4I11*
Length:  175.0m  250m  B50m  2600m
Wicith: 1056m  28m  106m 10.5m
Depth: 56m 10m  100m 5810.0m

* Tank T and 1T can be used simultancousty and also as ono long tank
(Tank T+IT1) by removing the gata {12) and wava absorbar (15).

@ oA8= 17 me 6%394*‘@2 A YA 98E sted ZE YA
(dynamometers)7} A H o8 I} &3o] 7H5d. ZEH U (strain) Al°] A= 4
A a A= a7

Je’ﬂ, open water A3, =28 Ao EHA ] 7EFL F
2 Bf FEEY o9, 93 FZ g (force and moment)9] six degrees of freedom,
Hj =& 9] six degrees of freedomel 7|F& Fi U+

@ dA8a 1= 671A 249 EFA 28 AT 5ar
opto A7} AJ2H FOR o]FolA 9l

n&"

Y F382 3214, selspot

Tank | Tank I Tank Il Tank I = lI*
Langth 175 matras 25 matras Bh matras 250 metras
Width 10.5 metres 2.8 melres 10.5 metres 10U5 melres
Depth 5.6 motnes 1.0 mities 10 metres 56100 metras
Tolal wewghl canmage 20 lons 0.2 ton 4 lons 2004 tons
Carmaga type Tubaular mambsar truss Opan bay Clegad baam Tubular mambar trugs
Wheelbase 11.04 metres 3 metnes 1104 metres 11.04 medres
Spetd rangs 0028 m'sec 0.05-1.75 misec 040 9 mdsec 0.02-8 misec
Maamum acceleralion 1 mfsecd 1 mfgsecd 1 misecd 1 misec2
Dirving motoes 4 DT ghunt motors 1 DC induction 2 DC ghumt motors 4 DC shunt motors

N Shas mabor with gear and

remotedy controlled vaniatos
Wine Eraction

Fower system Thyristor controlled Thymstor controlled Thymestar comtrolled Thymistor controliad

Madal sire range B matras 1 métra = B matras

Wk Singl Sap Dbl Rap Dauble fap
Fegula and Fegular and Hegular and
rregulan warrs wnegular wiraes wrigular warares

Mazimum wave haight 0.3 meetre 0.9 metra 0.9 metre

W poviod rangs 0353 Gt 0. 8-5 Gt 0 8-5 soc

Masimum vwiree Sieepness 1.8 1.10 1.10

Wave spectra Compuier generaied, based on 4000 sine components

* Tank | and W can b used Simulaneously and also s one bong tank (Tamk |+ ) by removing the gatie (12] and waer absorber (15)

I tank | + I eather of thee b carnages can bi used
(3) Cavitation Tunnel
O A3gs

o open waterd| A T2 e}o} FFo] S(axial) B Yoy HI 23] (oblique) T2+ A9
g A9

o YAk sy, o)lF, AT AXE St AA v g AF
o Azimuth ¥FsFZAARA
o Z-drive A3
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-BR A 2GR 9 452 (hydrofoils)

HOIE Jl=2 S§ cavitation 2AEX cavitation 2&
DEA M (aftbody)l Z2BIY SEAEAHG} =5 T2 RASEH

@ Cavitation Tunnel Data

Height between center lines: 10m Maximum propeller RPM: 3000 / Propeller motor power: 50 KW

Width between center lines: 22.22m Minimum working pressure: 0.1 atm.abs./sv~0.2

Maximum water velocity: 18 m/sec Maximum working pressure: 6.0 atm.abs

HOE Jl=8 S§& cavitation 2AEX  |Honeycomb for flow straightening.

Impeller motor power: 1150 KW

@) 3N FTFxE 4 A (Marine Structure Laboratory) : ©] AHH F2EH Fx2E9 14
84, A5 T W APS FdsH, 53] =i 2@ tigk A3, 784, HAA
GAE A3 T2 T s oldS AP e B4 B FAEHE B Egt
A - vdEE3A 2 9% 4 T g F2E 24 2090 lom o] =2

¥ UE 24 9 g 259 g9 vegddd

o Strong floor : 7 X 11 ni, A 200 &, Z31& A& 2,000kN, 1 9] Hlnd L2 A
Fo= g 5000 o] F3Ho] Aol s

© Hydraulic power : primary ring main 500 1/min, secondary ring main 50 1/min,
240 bar

o Acturators : Th3t servohydraulic acturators for static and dynamic testing, 100 kN
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load capacity to a maximum load/stroke of 4000
kN/1000 mm.

o Control system : multi-acturator A o] & 2] &] T}k
Askst Alz=dl, #Hok R3p AlEgold, FZ3F
(fatigue load) Al &#©]4, data logging with on-line
reduction and analysis 59 T4 AFE Al 2=H

o Rig system : 1 HA|&F 4000 kN, unaxial 2 g
multiaxial loading .2 T3 e 9} A 7]9 A7} &
TEEIS 78§, 12T F U EE ZE Y A=EH.

@ Ag B® dE 7l ATECk

Fatigue testing Steel rope testing Collapse testing Fracture testing

@ A7 A4

o flexible pipe H3t A3 Av¥l(rig 5) 2 AlA
o flexible riser®] thermal cycling ¥ A= A3 ], AlA

o YA B4 AM g ZxEd o]

Hot Spot region in a
i crack growth in welded tubular joint, instrumented
Development of fatigue specimen. Beachmarks  for strain measurements

crack growth in welded Development of fatigue  produced by block and crack growth

specimen. Beachmarks crack growth in welded  |5ading. monitoring by th potential
produced by block loading.  specimen. drop method.

Large scale welded girders, length 8
m, plate thickness 60 mm,

Collapse of tubular frame,

simulating collision loading : ; : :
diameter steel rope. fatigue tested with variable amplitude

on jacket structure. loading, two actuators in
simultaneous computer control.

Fatigue testing of 75 mm

Fracture testing

(5) 71A1 4 & 4 (machinery laboratory) : A]A33tHE =z
6) 718t 33 24 (engineering workshops)

@D 5-axis milling machine : 2002 d=0] Fg 77124 LT AAEDS 7HE0]
el 2o Ha A7)+ Zo] (135 m) x Wel 45 m) x o] 20 m)Y. o] =719
EY2 3 2408 Haghe] ARt qbell AlAlIFES vEE g e ojhn 2 Rdle
22 UFo] s F e ©] 7I7I= Schonbergel U= EEW  Elektronik
Entwicklung GmbH 3]A} A& <.
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- 7171 AR

© Main dimensions of working area

X—axis: 13 500 mm Y-axis: 4 500 mm Z-axis: 2 000 mm
A-axis: +270° B-axis: +90° to —-110° |Accuracy of all axis: +0.16 mm/m
Resolution of measuring system: 0.01 mm

© Feedrate while working

’X—axis: max. 2.5 m/sec ‘Y—axis: max. 2.5 m/sec ‘Z—axis: max. 1.0 m/sec

o Acceleration

’X—axis: max. 3 m/sec? ‘Y—axis: max. 3 m/sec? ‘Z—axis: max. 3 m/sec?

© Spindle with pneumatic tool change

Speed: 500 to 22.000 |Tools: Tools up to @ max. spindle power: 12 |max. torque spindle:
rom 80 mm KW max. 9 NM

3-axis milling machine milling of a T ropeller odel in bronze Before

e . leaving the milling machine, each blade has been
5 axis milling machine through a control measurements.

@ 3-axis milling machine : ©] 7|Al& Z2d8 S Ytoe §52 F2 AT 1 9 W

U39S YRR Rde HE OTu)y, pve-& Zgirg So2 wEq Q) onq 7¥
2T UE F S B8 Y2 vt5ojZ & control measurement?] =2 #2] AL
=2 groe
= = v
o 7171 AR
Table travel(x—axis): 1020 mm |Spindle travel(z—axis): 500 mm|Working surface : 1150 x 490 mm
Saddle travel(y—axis): 520 mm |Max. table load : 750 kg Spindle speed range : 40-10.000 rpm
7.1 9 A®

(1) MARINTEKE= B2 AT Eg oot Hag e ARIZ(1S0-9001)E 7N, A& st 3
cH AXZEdolY FRHe Adty s FAd@ #A-S A AKPD/AKPA, DYNACAP,
EmPower, LODIC, MACSI, MIMOSA, MOOROPT-2, ProPulse, RESPONSE, RIFLEX,
SHIPLOAD, SHIPSHAPE, ShipX, SIMAN, SIMO, VERES, VIVANA, WAVERES - ©]
A, 2A2~HYH 7]E87 #-F A= EMS, LoadManager, Manifer (RCMTool),
SopranWEB, TCMS, TeCoMan, TurboRouter, VOCSim & ©°] 1om A|AdF st} &
&l A= BFLEX, SIMLA, USFOS &°] <.
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(2) 1 9 HZ A7 22O 2= Waveland, Intermodal Portal, Bergesim, MS Nautilus,
Hullmon+, Improving retention of simulator based training, DEEPLINE, SAVENSHIP,
SKIPRO2001 5°] S

8. A R F2 HolH

3} (FY200844 o1E 7|%)

20081 %= —’F%‘(gross operating revenue)<> 292,337,000 NOC(270,682,000 NOK, 2007'3)
(G2l Z=Z) 4. AAY], 29, 7Y 5& A= Fo](net profit)©] H.

oh e o R

ok

Key figures MARINTEK concam main financial figures)
KMok 2008 2007 2008 2005 2004
Result
Profect i Giross cperating revenus 202337 zoesz 232113 190282 188050
Turnover SR maser vz 522"";‘?, ';'_,:‘,':gde et operating revenus 245614 227056 104040 164 Bad 152 445
Opsrating result a3z 15 008 12278 7352 -aso
e e peless Annual resuk so72 18321 12270 7785 18
Balance
200 | ) Opsrating asssts 46214 38267 35757 27 994 27 365
- Far East (1896) Liquid assets 203048 218837 169 075 173 186 149 217
I H Total asssts 260268 257204 204832 201 180 176582
s Morth America (129 Ecuity capital 135508 137 4a8 115578 108483 g
B Libilitizs 120755 125758 a0254 o7 87 81364
_so| L South Amerisa [96) Total squity and liabiltiss Zeozea  osTona  Doassz 201180 I7T65eR
o Profitability
Soom oo mnoe  =ooe  snona —— Operating margin % 15 e &3 a5 0z
e E= R e Total profitability % o7 az a0 18 o
v Profitability on squity % 22 T4 58 am oo
. . Liquidity
project-related specification of Cash flow from operations (KMNOK) 16885 25 670 4510 4185 o sez
: Disares of liquidit 17 17 20 18 18
turnover(¢l)/Foreign trade(31% of total o ot ity
turnover)(2.) Enuity capital % 518 511 564 1.4 £

Lt. 2@ & FY2008H o1E7|ZF)
A7) 208% 0] MARINTEKS] £t 9lom 20070 wla) 15% 0] 273

2 | g/ | VEEY | waa | 1ea | 9| sae | | Personnel

2002 68 38 24 26 20 176 Dring/Pr0 [

2003 74 36 22 27 20 179 oty

2004 77 36 19 26 18 176 ardustes (43%]

2005 70 32 19 24 19 164 Engineers

2006 75 32 20 32 16 175 Tt et

2007 80 39 23 35 16 193 ULER

2008 42 89 24 36 17 208 Pt |
9. X4 &

o SINTEF 2% (2008 AR 7]%)
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o MARINTEK Z#%(2009.1.15 7]%)

o7
2%
H 2} &l ALE 2 2
E7h o] 2 x| A} A
a2
2l At
Al ZIH
ool ok A B A
sHhok
— X ;ﬂ; hydro
_ o =|
ael & | za | LA 2=z zy| el | (2 dyn
e-oll & = == IES Al A E it e NE T = = B
ESS = ged) e =1 lhe)| |@E ] A
AU A}
ﬁ —
. off L= ofol efg gl _
X al AlS{ Al ol o1 = [ E =] OFA
ollx] ¥ 7[AHAEHA AIB| Al FHH|E| O] MAIEI Al off =
MARINTEK
Qddvar Eide
President
Exec. Vice Pres. Birger Aldstedt
=

 Staff:
Finance: Birger Aldsted:
QHSE manager. Karl A Haugen

,_Pergonnel; Anne Jergensen

Market Developmants:
| Egil Rensvik

MARINTEK do Brasil Ludal MARINTEK {USA), Inc.
Svein Karsen Tege Nedrelid

Division Ship and Ocean Laboratory
Tere Medreld, Division director

Structural

e-Maritime Maritime Haintenance Energy
logistics technology systems and engineering
environment

Shi
technology

Offshore
rovely nami

dro

perations and
simulation

Bmulf Redseth Epind Dale Andrew Gibson | Per M. Einang Eqgil Giertzen
Research dir Research dir Research dir  Resaarch di \ Research dir

urosh Kgusha
A Rasearch dir
ek .

Halvor Lie

Frode Meiing
hcting Res. dir

Rasearch dir.

Energy-/Machinery Marine siructures Towing lank and

laboratory laboratory Cavitation tunnel Ocean hasin
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