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1. GOOS (Global Ocean Observing System)

GOOS+ tiF&e =77t #HAste A AF3 =2 A7 5

2ZA AR e L3 I0C), AMA 77 THWMO), 6 <374 A = (UNEP),
A= AZIICSU) 59 ALt Aot GOOSE M= #Z A"
b &8 Boes 7|9 dYgHS AxdeEs &85t Fdsted FUA

o] Yyt ¥E 2.12).

Satellite
Observations

—

SSH Ocean Color Surface Vector Wind Surface Salinity

=3 0 180* 1 180" ot - wr

Main In Situ Elements of the Global Ocean Observing System

Profiling Floats (Argo) Data Buoys (DBCP) Timseseries (OceanSITES) Ship Based Measurements (50T)
* Core (3,873) « Surface Drifters (1,372) * Interdisciplinary Moorings (332) = Automated Weather Stations (248)
« Deep (38) = Dffshore Platforms (102) = Manned Weather Stations (1,609}

Repeated Hydrography (GO-SHIP)

+ Biogeochemical (284) lce Buoys (15) @ Radiosondes (19}
= Moored Buoys (407) TeEh Vel eXpendable BathyThermographs (37)
« Tsunameters (36) Sea Level (GLOSS)
 Tide Gauges (252) D oo
081227

a9 212 GOOSel A 53, B3, WEsts o4 9 @y BExm A



2. GO-SHIP
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3. IMBeR (Integrated MArine Biosphere Research)

IMBeR= A AT &2 Y dFE VA Z2I8S T3 3 Folth
CIOTOP (CLimate Impacts on Oceanic Top Predators)2 # 3f<%F, SIBER
(Sustained Indian Ocean Biogeochemistry and Ecosystem Research)+= 1%
%F, ESSAS (Ecosystem Studies of Sub-arctic and Arctic Seas)= &=, ICED
(Integrating Climate and Ecosystem Dynamics):= ‘d=ollA FHHLH
2140, 7522 4 ke &g AHAE vl £A8ta, 715 sk}
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Q IMBER Endorsed Projects () National IMBER contacts

Working Groups: * Carbon Research (SOLAS) * Human Dimensions ® Continental
Margins (LOICZ) » Data Management ® Capacity Building * Upwelling (CLIVAR)

a2 2.14. IMBeR 7 z 2 713

4. SOLAS (Surface Ocean Lower Atmosphere Study)

SOLAS:= ti7]-sl¢F <Ig ol oA &2, 24w, dddt t7|zhy
T3 A=, 7 aleke] YRSt 4528 vkeS AFH o= o
stal 3 F-th7] Alx=®lo] 7|58} Sl mX|= FEFd ths] AFste
Aboltt.
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5. GEOTRACES (An international study of the marine biogeochemical cycles
of trace elements and their isotopes)

GEOTRACES: 2 a9 #& vFs 2 FUU: RES F28 3
Sa BFuste] he e BAdt vE, 9% 5U 98 5 AP
HATES FHOE o 04T 10048 A7A7} Folstn U @

A7A Sad gAE 1095 oty 12).

—'-.-.

12 2.16. GEOTRACES T4 78 Z(u7hAl), 9k 5 %) (i 2hal)

6. [IOE-2 (2nd International Indian Ocean Expedition)
IOE-2% 1= AT Qo A7t sjde) 4544, §5, B4,
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8. CBoL. (Consortium for the Barcode of Life)
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1. OceanSITES
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2. ARGO (Array for Real-time Geostrophic Oceanography)
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3. TAO/TRITON (Tropical Atmosphere Ocean / Triangle Trans Ocean Buoy
Network)
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4. RAMA (The Research Moored Array for African-Asian-Australian

Monsoon Analysis and Prediction) €}
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Indian Ocean Observing System (IndO0S)¢] Y R-= A} IAohefH %o thr]-5f

F Y2 % R BEL
Az ol
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Deploying Country

“ Australia (84) Denmark (2) ®|celand (3) ®Kenya (9) “Palau (16) ®USA-NOAA (299)

®Brazil (53) ®Europe (1) ®|ndia (17) “Korea, Rep. of (37)  Peru (5) ® USA-other (343)

® Canada (21) “ France (182) ® Indonesia (3) ® Mauritius (1) ®South Africa (55)  “Unknown (17)

" Chile (7) ® Gabon (3) ®jtaly (24) ®New Zealand (46) Spain (23)

“ China (5) ® Germany (32) ®japan (14) Netherlands (4) UK (42)
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240 Ma 135 Ma 70 Ma 25Ma present

Fic. 1. Chronogram of all decapod mitogenomes identified to date, Estimates are based on tree3 (supplementary fig. S1, Supplementary Material
online). Nodes are numbered for use throughout the article. Calibrated nodes are marked with solid circles (red for minimum, green for maximum, and
amix for both canstraints), and calibration dates are indicated by arrows. Multidivtime and memctree 95% Cls are shown as error bars in gray and light
blue, respectively. Time estimates and geological ages are depicted beneath the tree in different colors. Tectonic maps (adapted from Parker and Gealey
1985) describe several representative periods, indicated by double arrows on the time axis, and the current map with the locations of sampling shown
on the lower right.
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Envir. sample Reference dataset

Data analyse T

3l

DNA extraction PCR HENE-gamoRcR J
= Sequencing (NGS)
L__ N ] i ‘\
\ = Community
\_ D - - composntlon

(taxon list)

7

DNA metabarcoding 17 TAf

e . Eatellativah st sl sioaiiigs S Liskis Aaluiiy Table 3. Surmmary of the sequences and OTUs identfied using dlone libraries and \cing with Ciiv4-based cilite-specific or eu-
(52.58%) within 8 samples from the PFES system. )
karyote universal primers
Species Av.Sim.  Contrib. (%)  Cum. (%) Clone library Pyrosequencing
Zoothamnium duplicatum 42.03 79.93 Specific primer Universal primer Specific primer Universal primer
Aspidisca leptaspis 3.08 585 P — g No.of p——
Aspidisca stei 2. 8 ” " "y o
[ i o 39 No.ofseq.  onjee  No.ofseq.  gpy  Noof otus  Orust MO orye oTuse
olliculinopsis producta 137 260 ) I (<) I 69, (%) o i () o o
Euplotes minuta 113 215 8 (0] ()] ) ) (0]
Amphileptus litonotiformis 058 110 Clate
Holophirya oblonga 036 0i68 Litostomatea 947 287 41015 1329 10(50) 702 203 2008
Discocephalus rotatorius 035 067
Holosticha bradburyae 027 o051 Oligohymenophorea 4 (21) 2(87) 63(22) 32(7.1) 25(125) 2(0.0) 2(03) 2(08)
Litonotus paracygnus 024 045 Phyllopharyngea 8(03) 7(16) 55 1(00) 102 103
Chlamydodon triquetrus 023 044 Prostomatea 7125 2065 21(105)
Stichotricha marina 0.22 o1
Strombidium sulcatum orr o oo Spirotrichea 157(826) 13(865) 24(145)  4(121) 2587(923) 350(78.1) 126(630) 488(110) 53(9.1)  32(98)
Protogastrostyla pulchra 014 026 99.36 Unidentified ciliates 10(63)  2(8.7) 10(04) 5(11) 420 1(00) 102 103
Holosticha diademata axe 840 99:55 Total ciliates 180(94.7) 19(826) 24 (14.5) 4(121) 2780(99.2) 436(97.3) 191(955) 499(11.3) 59(10.2) 38(11.7)
Dysteria pusilla 0.04 0.08 9963 .
Vaginicola crystalline marina  o0.04 007 99.70 Norerilles
Lynchella dirempta 0.03 0.6 99.75 Dinoflagellate 3(16)  1(44) 2(133) 8242 7002 3(07) 2(1.0)  87(196) 122(21.0) 64(19.7)
Lacrymaria marina 0.03 0:05 99.81 Diatom 3(1.6) 2(87) 21(126)  5(152) 6(0.2) 3(0.7) 3(15) 2633(59.4) 248(427) 101(31.1)
nm,n/.m appendiculata 0.03 o.05 99.86 )
Dysteria brasiliensis oon vor 9001 Rhizarian 3(18) 309.1) 112(25)  61(105) 57(17.5)
Oxytricha saltans 001 002 99.92 Metazoan 95(572)  12(364)  2(0.1) 2(04) 2(10)  280(63) 62(107) 38(11.7)
Uronychia setigera oot o002 9994 Other groups 4@1) 144 1(086) 160)  8(03) 409 2(1.0)  40(09)  29(50) 27(83)
1 sticha heterofoissneri o001 002 99.96
e i oo o oty Total non-ciiates 10(53)  4(174)  142(855) 20(87.9) 23(08)  12(27) 9(45 3932(887) 522(898) 287(88.3)
m,n/.mpm qui 001 o001 99.99 Total 190 23 166 33 2,803 448 200 4,431 581 325
Tracheloraphis sp. oot oot 10000 *1% and **3% cutoffs were used for OTU identification.
‘Av. Sim, average similiaitys Contrib. contribution; Cum, cumulation; 180 and 123 reads were excluded from the ilate-specic and universal data sets, fespeciively, because these reads were designated as Not as-
PEES, polyurethane foam enveloped slide. slgnedt o No hits’ in'the/analysis with the MEGAN.software.
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host—bacterial colonization pattern
affected by shrimp ontogeny,
disease and environmental
conditions

Six European estuaries

Understanding of ecological networks

Xiong et al. 2018
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1. AR A £ (Whole genome Sequencing: WGS)
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General Healthy elderly
population population

Earth BioGenome Project Aims to Sequence
DNA From All Complex Life

Genome
° sequencing

By Lisa Howard on April 23, 2018 in Science & Technology
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Earth Biogenome Project
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