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Oceanography] &S0 ETHERINT,

BE 1 K251 70V MEDR—LR—Y (BT 07 &E)
https://www.jamstec.go.jp/egcr/j/oal/observation/

RERAEHFAE (2011~2015%)

20ME3B1MBICREL-YIZF2—R.00DFEI
HWAREFEFFMBEERICEN, ERENEBEE—RT
1B (FDNPP) MSHIVATLNMEIE, ZDHERD
RNy MEEDKRER., ZUTAEILHEIGINISH
K., BEROEHICED, KED ALK EZEI R
BHICREINTZ, RAMELZ<FAETSJAMSTECIZ,
EEILBIT5 A TS EEDILECERIR R E DE
BRAENERZEANOERESN, BAREIZIIES
FRTCOFEK - T7AVILAEL R IN,

RBEDDHIZ [HHW] BB SNz, ZFELDLSIC
[HHW] [FT1974 FICHFHERN S AR LI-BAY)
DEFIMIED] ZBELTMTH D BAIL A5
BENKERBELLTWADO T, &R 2FHEN
Nz BERREDER (BADIETIEH 12D Fo
T=<MEXEH 7=

FARIZFESINTWEK2S1 AV 7 DE=HD
MR11-03f%|Z. FONPPEHAELFNQI LM
o 4BH A, EEABZLHEBR. 2BEEHRA, FHF
DONFEICAD > TEH A TBREE TORKITHNT,
O, BEMEICEEEBNSHAIN. HEOFET

F1E IEREMEME | 1 EBEXRFEOEYHIRCZNERTIS

BEHEEDNEBRELUCVWSETNELHICE 7=, &
fERLENOHE (RE) BREDZ1—RWHEE, BE
125K b(121 5T,

ZDE. [HHW] [FBAZERKNOT, K2, ST~ fil
EFTEHNICKRERK - XKRE (Z7AYVIL) RE,
BRAE SR TIEINSITMA, BEETORK, 7730k
VIHESLUVIONESSIZE 28 TSV 7 by - INEBR
%, RERARICLIBRRNFREN TTONZ, YV T
JLEINETIZIE Y —RAX =52 ETH LB LXK DE
ZRE, @RI —RAA=IPHIH—HDIVI—T
YU TILDFRREETV. AN —ICEHBLAEVES
(CHE20FEEHEh->7= (K12),

LI, BKPOBEMELS D LBEDHIZIEHEX 20
Dy MLDARETH 1=, BEELS ILDKFHRE D
mEEETZ27OMEFRIEHN100EDEAKERE LT
MWEEW2bY, INEEFZIFL. EXNDYIICEET
2DE—EFTHoT=e ZNLLEIZ, EDETHIRE
ZEYTHMIHREZHREHRATIE ENNSYID
LEALT, AIEETSMEICEIDTHE S Hreee?
EZFPITTRDOEICEST=. LHELEFOENIT T,
ZOAETIE. KEBKPOREAEEHRAFDO ARG ME
BELY UL (BT, REtEtEsvL) BEEIGTR
EEWleE, ZLTCEHRIANBRIZIZFDNPPA S
2,000km BN =T EBHEAE K2, #1,000km BN
FESMEEAESRSTICEMFEES VLN EELTW:
ZEH LIRS TZ (E13),

BEE7BIZITHN=MR11-05f18 Tl&. 2010&FE11
BIZRBESNZK2ESTDEIAV NS Y IHRERDE
EHOY - BRBIN. T0E. RREICHLERD O
LR, Mitbm &R 500m ¢lE20114E3825H
~ARSHOMICHESINEBER P, KiE4810m T
[F4B6~17HOBEICHEINILER FHO R EL
UYL EEENIAST- (014), BEVI2L—23VD
BR. ZNold BARETEARK KERBETIXO
VILICE> TR A ICEE SN2 &, FERERETELE>
DLADEBEEIZREHNS500mE TEE+m/A.
500mH54,810m TIEHE M/ B, THEZENHES
nr,

g, BEGRFTIRY I BEWTTIZILTIL] EWS A
ERAEARR, (2], MERKTLEICER S ChERE
EDTOYTH NG, HEICKEDEBELEOMIEEYTZZ
EHEHTRERT 5,

AEMERL. BFEMRE (P) xEEHAEWNE (£
L) Ry MEER 265 E, BIMATORERE
EFrvillz HHEDIE. ZILUNEVLERELTPI
DEEIT, HEZFEOOEKED . ZDRHITZZADIEIZ,
ETHOLREHRAETWEDON? LIEHKZATEZSN
BERHOHST, ZABRIEEMAICRE TS/ =y oI

/a8
il .

12 BRRE
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K13 EH1HABOBE LY Y LBEKESS (Honda et
al., Geochemical Journal 46, e1-€9, 2012 %24z])

mg $1500m

-

[CJ

E14 AV MRSy TRARPORSFEEES Y LRE (BH)
&7y R (#BSS57) (Honda et al, Biogeosciences 10,
3525-3534, 2013 % &ET)

BBEDOTIE? LHALE>TWTUIREEFEZRHI? &(Ih
<ZOHDZIDTEEBIRT 5812, HKE, ER
= ARHREE--BEZEDOY, LILT7ZT1V T
Dy (MELRIR) (TTo7- A RESTDEN AL
Fl Zoweee Z572. L—=4—1, L—5—DBHKT,
S8, ZILUDITAVILRER 7 LY — %R} T 37
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DHTZAVT T VY VICKERFICEBREERELTLUES
&S5 THd, Ry MREEB(CDITRHE, EFER
[FETLAVWELSIZ, EFEDNTVWD, FINRES
NL—F—IIRIETDEL, EDHAT—HEBETEVGE
2o 2DEVUNY MEBERRICHEBT 2R LEEIC
EOTEERTHNERER THEEL ST
MR11-05 18 Tl FDNPP A SR FE Y 100km DA RE
WA CH R EAESRFT (LE36.5E /FiR141.5
. K% 1,350m) #F%EL. AKE500m & 1,000mict
IRV DY TEBELURBRZREL. AMKICH
[THRDRBEIC L DG Y DV ADESREICEF L.
ZNUFWHOIEDHEBRHRATH Tz EEIAVRRNTY
ZOEUR - BFREIEMR12-02/1/E. MR13-04fiE T
HiTo7 REBEREZIIWHOIDY YT IZV vk
To1 WIEKEEEIAV MY TEHOBETEDH
501EH. MR12-2MBTCIIEERI AV NS Y TR
HOHEEFEML TV, BlIdEMtETIOIOH o7
M. ZADBERIIKRBRITF, MHDLEIAV T T %
BERIHMRCEEREZ LWV,
FIREREAIL2015F £ Tl LIz, 4FHXDBR
NERHDIER, ROKSBRIEHDELON >z, DY
AVERSY TRBAROBRIEESTLT Sy I RFK2¥
STD10EUETH>Tze QK2PRSTDEIAV MRS Y
TEAD DT ERIIIRFELD VARREHINGD S
ehs. FITIESERD OS5 ERBLTEEIAV I IY S
HEDoME LY TLSRHEIN, OBEELEIY
LTS5V R IMELRE(EMT ZERAL HoT=, &
BDHER. FONPPEZ & EPESEHE @I
FDNPPfEDFBLRINERERYN/BBEL. TN
DREHNEE TKFEXRSINFIEIAV NS YT
BEINSE, CHEEIN
CORRERIAREEEICTILARKRLIEZS, 2
H5pAAD7 (BT ERITH] EWL oA
VIHWEZAEN, FEERKFEENOSBVELELDH
D, B BEDE” (CEINZFSITEH o1, — AT
HXHEBEAE WS ZE THROXERERAFEF+OS1
Ve TRTARICEBR - METHEREHCENT
ERLY IR BEREBRBELEN >/ FDNPP
EHEROAEEMEICILIBERHIEMDPDETH >
HRIND, LHL [HoW] FWEBAEMEZME
LTz ZDENTFTAIRSEREDBEFNDOEREIZE
$REERT —YERBTEZENTEZDOTH S,
BEHERNEBRERLR L, 20FE < MEEBLSN,
FIAD B E+DICR-gan -7 [E2), 2D [£2]
M IHHW] ELTRESHEAEICEMT L3, #ME
BTELTHALIH?

REEOHIGAH =X LB AHE - KEOFRA

(2014 £~3H%E)

FRDEHN K251 7OV 7 M Tld, BREBLRTEET
BEOEBEEANBENMIBWIENELNIIKRD, *F
NEX X DREBBDEIGA N Z X LOMEBEDF =R HFR
BREEY 5T BEABNBANZALELTIZHIREB.
BE. I7AVILICEPREBEHRGTHD, £ZT2014
F6R.S1HD25EFEIICABTZEAEAKEO (b
1832.5E /HR144.5E) CRRINEIAV NSV TE
BIAEBIR LTz KEOIENOAA DK B FBRIBMER
(PMEL) & EL=ERAIE S THD. 2003 FENORET
1 (KEO74) #HFBL. EITBELIRPZNICEDICK
S—EEROBNE., 7 U CRIEEOEEYEEE M
LTz, LIz > TJAMSTECOBRFIEI AV M
SV IHEINDLEAFDEEN . KEO 71 HEH
TEIER BR. BEVEOLEE, EDLSITESHLT
WEDODD SN B EEZ NI,

2014 FEN B 3EM. KIFEH5,000m THRFRFIE X
YRS Y TEAORER, REENHELTVSEP]IC
RSN EEZONDILBRIFHAIEINT 52 EAEA
SNz, KEOTA DERT — Y DBITDIER. ZOIC
FRBBRBENEELHE (HRK500m) DBf=LNE
KHERE (KFEFKIT100mM) FTERLTWDIENHSL
W27z FEATHRET —IHOIORICEESE
NELUET IR ZEEHELNAST- (H15), ZNHD
BEEND, REBEDOHST 2RHICHREESEEEN
KEOfEZ®BIBY 5L, REBNEELPFEKN TR
BECTERL. EREBOEREEANEML, OWTZE
BRI T HENT DI FUADNEZI LN, FED
AL =Y aVICENEREINRBRICRKE Y 2B
BESEEROBEEEZNICLIREEHIGEERLEER
DM, BRSNIEER TOBINEEBENTH >,
FHMUTERBINIZMR21-06 Leg 2 i TIXKEO R
[CFETET 2RI RN EER LA SR EE TRK. 7
SV NVERE, BRR TR - BEAEETVL. AD
EPHIRIEFEADEE, TRERICKDRFEEICDONT
FAELZ, METIURYRT —F2BRIZDIINH T,
TEICERELSEEREBEERLL ZENTE,

IHIC, REBEORGRERELTIZOVILIZOWTER
Hanfz, BERICIFEWVHE-D, ZEEHBEALE
BICHAEEE CEN TS0 MBI 5 e RS
INTES, FEMES I 2L —Y 3V TEEREEET
[FTT7OVILICKZEREEADEMNRBINTL,
MR21-01#iE (202128 13H~3824H) OEEH
F7ITHORETZI7OVILICKZEEEY BRI
FAOEEFMTHo (FAY T NE L IMPACT-
SEA) (E16), ERDAKERF ETHZ/NIR) 21—

F1E IEREMEME | 1 EBEXRFEOEYHIRCZNERTIS

BRIEERIC K ZRBIBHIE=>BREEWEENIBI = > REH 71810

(Honda et al. PEPS, 2019)
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K15 KEO 74 TEflaN/=AKE (ER) L BE (TR) OMESHRRIIZE(L & KFES5,000m
I2B1F 2N FOSRTR (TROES S 7)., EROBITNRISEESERZ (Honda et
al., Progress in Earth and Planetary Science 5:42, 2018 = &z])

LLW-ER ERELE2 TS

P.C

®16 MR21-01#iiB2 IL—X L
R— bR

LYY 75—, BRRIMYYFZ7—. ZLTHAS
PEENES (BMI-00EE) #EHLULREBERTIK
(BIMA Yy by ) ICEBEAREET 1=, £-MICED
IFAYVILDBELE EEYPHIRIEZANDEEEIEET
5-OICMEZBULWNFZER (L1VFA1R) B>
Tzo ZLDEMEBEHIVBERZEOH, WREYNELEILRE
NTRMEVWEL W, JAOF BT THo1=1=8. FEfRET
[FPCRBEETEBORTILIREEIRD S ILA, fhE
TIIYRIVER. #E®RE. YUFERELE FELRR
DRFEBZEORE. BREFICAINIA Y 1 VRE.
EFCTOBBRRBIEREREZ1—/—7ILEMET
Ho7T2e BWIETEBEDFEANFIIINZIE, AR (D
ElF) DBWERE, BRes by RIILTSVY =V, 40H
BDOEITIER(Z160km IZELT=,

—A. AREREEERTERIEETSSIRF VT
IOEEGELTEEESINTWS, JAMSTECDEE
TI2AFYIREITI—TE [HEW] fEZSIIL, XY
MRIGEARRE TEESSAFYITID=ZRTH
- PRERDRBCODWTHREL AL
[ZENDKEOEIAV KNSy FRHABRDTAoO0FZRF Y
JAELHAON, AEHICETEYIVR/ —I28BY
AVATIRAF v DIMEHEEDEE(LICHINLT

BRIE(CEEBREVBERIRNE - N1TUYE

RE% & BGC-Argo Bl (2014 ~FFE)

K2S17Aa2 7 Mg K2DERINGRDI-HERLE
E7O77475—. RAS. ADCP, CTD, pHEYH—

EIAV NS Y TZLTIANY—=TA HSRIRTER
SNINAT )Y RRBRARE SNz CDRIRIRH
TAREDRERDRE - BIRFEEZRMOIC, B=EIC,
NOREIATATZDLRETHN ML EHBEDWND
[HBW] DENFTH>Tee FBRBTLIY— HHK
Eit. BAMEREEYHIREERDZRETES
BGC-Argo 7A— b K2 FHAICHZ <IRA SN, BFR
Bh oREE TOBKEECEY KRR TOEEHES
=BRAUI, KICZEREETIOT 715 —2TKRT 5.
EVWSFSTILERELID. ATEETIEHEATEAWN
BRO, ZUTRRDZ<FHICHANEHLLZDOEY
TSV bRBRRTF. ZUOBEBEDIMEBENTHDZE
EEE ZRRIINICERTEIENTE ., T—9DD
FBESIONDE2EL EYTSV o DM (7
IL—L) DEIZZEHNELMIARD (H17), EROME
R MOTIN—LIEIHERBEDOHOBHIBICEZED
CHEEINT,

K2Z 2O ERRT BRI, KL DRV
O, TBEREBENRWVIFET2ECIER TSV
VB LWHNLC (High Nutrient Low Chlorophyll)
BEREAMONTWS, A7OVTIRTE [HHW M ET
D) —=VRKPEH ) -V XBDOFRBEHTHONEKRM
BEERLENERIN, EREBRADHKEIEAD
ZRXLIF AR=VIBHODBHRRAKFERXTH 2.
EEDNTERLD, IFAYVILELITBERBMEIOR
BRLF ICEENDIBY N FERKBUAED D - BFH
5. IF7AYVILFOHKEEBBROFKBRIRIL>TNSC
EEBEOMNIE>T,
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EEESHERE

108 1A 48 72 108 1A 4R 7 10AR

2017 | 2018 : 2019

—H. 1997FD [HHW] BMUE., KNOTE LY
K2 CERAILCE/BKPDREBRT —5 DEFTDRER.
HRBOEESE BRICEER CEEEBIE(LIETHT
HBHIEHEPREIZRD (218), [URZEENCBIT BIATRA
INZJL (IPCC) H5REFMIMEZ (ARS) THREIMNI=
AR EEDBFBRECDERRIANDEE, KK
AL I LDRERDEN S0 N ADEEZIER
T30, BIAVRSYTEIT TV IRy R
TRONEM TSV oY (FEUEILR) OREEE
JAMSTEC TR LIZNA VA 74— HAXRCTEE
(MXCT) TETLTE . TR, REEIIZEHZE,
KEZHNTBENHON ST SNODEHDS 5,
EEBMELICEIRBAZRISEREL (219). OWT
(FIFEZ L EFTRT B2, 2024 F(CH =4 CREST
7OV [RBEZEESICESERREERBEMDORE
EIRFBWRIRBED M| BFRC-LIFE) AiLb EHND, &
- BT, BB Sal—y 3y, FUTHERHRERIC
FAEAATH G EHRETHON TS,

©annual_mean

To | Annual mean: -0.0013 + 0.0005 /yr

1998 2002 2006 2010 2014 2018 2022

18 NPSAG THiBFBME(ETH (Wakita et al,,
Biogeosciences 10, 7817-7827, 2013 =& (Z{ERX)

Sep. 2009

200 . 1000
(B CT i mEn

K19 Z=HDEW\ (BEEDEWV) L&D “BBEE"HIELRLEE
FLR# (Kimoto et al., Frontiers in Earth Science 11:1184671,
2023 = HET)

E17 BGC-Argo7A—hICKDh&HBE
N=K2fFE (NPSAG) DHEM TSV b
VEENENTOSEEHES (Fujiki et al,,
Journal of Oceanography 78, 63-72,
2022 %HET)

[HDW] OEMNFT, ZLOWRFTE. FE. BRRMN
ENRIREMUR EOBEBCEREZFIATHLET,
FBERICZ<ON - EROEBENAEE A>Tz, ZL
TRBREENTEIC, I OREIITAT-ORERIC
KARRINERN A e 2D, FAEBAL AT E Y HIER
LR2ICELTEKDAREBDZENTER, £HEE%
BOZORREPLCEZEDZMERICE [HH0] (FE
LTES, 220, BRI REFEOYERERFIRILE
BHEN22E, BEETHOEERANLRIINTZE
" ZBRHETB(CIEZE>TVEWL, NTTIZEITEREH
“BCRFZEOEFAEDE ST, AEDFEHIZLDK
SPZBRFEENMEMLTWDZENBELNITRS
&S, T ARRD | THD, WAWBIRAN/NRY
EOBRWCELBAERK2OKRIERZ20F %18
Ao 2025 F(CIFAb R EBFRIZHE (PICES) ol
FEEZYUVIY—ERE (POMA) MRS5S, LK
UBEITRKUEIC“EE#" AL £, L.
EYOBEFTENREND, "B ARHTB7=0IC
FHNDRBORRINEANDETH D, KEDOERE
M ALOHAXBATS. RUNFEREEDESTOC TOR RS
BRI EELLA S, SEEIBIBAZM [H5WL 1] 4
E%F A UTRIER O E IR 2R R EA & T F
TUWIZEIFJAMSTECOEMEE Z 5N,

BE | KBAMROT —IRN—R [ RTHICHIF 2L EEES
F—%+tv ] https://www.jamstec.go.jp/4dvep/
project15.html

BYEE KRB RTLRAREY Y —) DIR—LR—Y
(2025.12.2087) https://www.jamstec.go.jp/ess/j/

F2RE

BT R
HuBRIRIEERP

. WIRRES AT LHREY S —
WEER - AMBHES LT
TREWEE (¥ =7)
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BAREA

x —
X\
/6 - TaX—

JAMSTECHIBRERIBRDOASHER DT E N, hEN
A7, B EDEE LD, i EERIZS AL (A5
TOERAEHOT=DIL2010ED MR10-04fiED D. K
GELELIE AR ML A BMAE TRE LEHAT 2 MAX-
DOASETEBRMBRY — LTz ZRRIGEIZEDENO,
(ZBRIER) BEOARKJERMEDLIKTDENDPE
RDINY TS0V RIREERBEICAES 2EDTH D,
LB ZDH TR TOILRBETOEEL VUL, M
DOEEATEETREDIVNILERE(Z, BERIZTUX
LOHEEDNTNED T =Ry I HIEARICE SR
otz (21), BALEERDEIETIO (—B{kIVHR) oV
DILEEHRIL, ASBATESKEREIC [AVEOR] ZFK
B, BZ0RBRENEARTHEZAREAY Y DORITELR
SHEA IO RABBAEEEICKE<EBL: (Takashima
et al,, 2022, 2025; Sekiya et al., 2020, 2025),

i, AV YOEREBEYYEV T TELEE DTS
(Kanaya et al,, 2019). IGAC (MERAS{LZEEHR
WZREtE) D TOAR-I| (REA Y Y 7 AX Y ME2HR)
TlE0cean WG%EILHE EIF, THHW] I THLEIA
ENoDT—5Z NI 2HANOB LAY VT —%
vy b & JAMSTECH B AR LTWS (Kanaya et al,,
2025, M2) TNHDEHIE. EEGTERMEATF
(SLCF%8) DEhRefRAICEEL. IPCCHREZHETDE
BT UMW,

IOVl dtike, BAERICEWIEELRF—7—
Remotz, BENORETDLE - 5 ANPEERR
DR RHERREL. RICE->TASEEETFkMEL
N, MICKZEELERE TEICHEIENE TNH0Y

BN TSV M ORBORGRERDAREED BRIN
TWED . INETD [HHW | OBRERBN OZ DI A
DHAE, TUyPOELEDIAVNATYFTOITY VS
SILEBAREHROTT7AOVILLRY Y JILOHEER (TR
<\ BKRBPOIY T X S DETIZEBkE LT (Nagashima
et al,, 2023; Taketani et al., 2018, 2025a),

2021 FUBEOHETIIAEDBILREFETRELIER
R-YE - BHEEEREFLCEBEHAERE LTIMPACT-
SEAZ7OY O MEBIT>THEAFBMEW L=, I
MR21-01 ffiiETld. JOFBOEENKZSH, EFE (fT
A) ELTRSHERSRAEROE LEARIEREFFEERE
W BAEIA COYERRMAMBEZ20214F2~3
BIZEHBLTz, SLASRIEZI3k 4 M AKE RIS AR
BaN, FEBICERBANERSINA (M3), EEXLW
ERICED, BRRTYa2—ILOEEHNTAKEIETHh
=0 BEMIZIEFELTCWEERNNZIFER SN
NIV EZRIT, [HABW] ZOEHEDDMEEIZINZT, i
8 - BAKINE - EWAREOAL4D—HEAFBOBYE
RELTW2,

—A. TITRBYEDNIBANTA T 2 RKEE R
EREEY HIEMEL. BERNREN TSN 7r—LE
Botee IFZAVILKIFDSH, 75y H—RY (BC
99) (& BKAICHETZZETET EHE., 7ILREKR
74— RNy o BCHIKEBILDOIMEREZE-5F, ZD
S5 KEAEELDBCE, JILNSSLDEEDHTT,
HWF—2>—2%FH, ZD&EEELT. Ing/m* & TES
BEBRBEFCUOERETCKEE LETRAEL
(Taketani et al., 2016, 2022). ¥EET)LDE R

E1 NhE4EL7=MAX-DOAS ZHER.
BEOYBENEHIC,

E2 [H#50] 03008 (L) S&UMH B
fiE (+) HOORIEERTTOAY
VEET—9ET YW - T—IR—2R
{to https://doi.org/10.17596/0004044

$28 ZoOREOMEME | 3 ASVERRESRN

(ZfEH Nz (Whaley et al,, 2021, AMAP 2021), &
DBCEIFTTHL, RETIE BEODEEN TSV Hh—
Ry (BrQ) o7 7hbitBETOEND P HEKBEES
SHEL7= (Zhu et al., 2025),

I7OYVILRIFE, KSHSEICELEIF TR, I
BHLERRRELTARHFIZEZLEIFON, EPXIE
[CEFET D, HREDERD(ENaClimE DEEIES
N BEYCEDRFEPNEEEENTED. ZNoDE
Z(ZIEFRBERNEZ W, AR FORZEEAS, HTF
CEOBERENME(ICE D BEEREAINOKRZDE
TV, BRHE - RRAFEHE - biREE T, YMEEER
R BRI EELSERLRE (Miyakawa et al.,
2023; Kawana et al., 2021, 2024; Taketani et al.,
2025b; Ito et al., 2025), ZDERIZIE. BEERRER
DIFEELT, 7HAZ74J)LIEIFTHL, TEP (FEHE#RE
NAEEENT) FIBEICTRRE, BEERIDOARSE
DRV ADFEBLURERM W, BLASHhDEE
RFOHEEBEDESIFHLTUE. INETEICARNE
RRTESNTERD, Y1FIvIIETHTIATES
BOESELEELRRTFTHH_EAHERELE (Miyakawa
etal, 2023, 2025), NaCllZ KT THOEZFORRGIC
FDMDIBICBEZ RO >THE, MFEINZICEHEYT RN
KREERETH D, 2025 F(CIZECHEDEENFEICED
3EDEDWEHACEF vL VP9 S (KobayashilEhy)e

I7ZAYVILOMEBRIZFEEMLIH, RRZEED
—DIFARRDLEETOD [BEAREHA] TH2, [#5
W] TIHMREBESHRESE100mEBEZTRIBSE.
VZILDFBIR/OX/NEEHRIZRIC KD EERRIGT —FE
BETW [HHW] TOXRTHERERDIVRILEERS
1= (24)e ENERTIERETANZETNDION, I7
OVILZA45 — D@, AN)ATY—sHRIRE, A
NOOHZEBAFEDEZ, S [HAHWII] TREL
=W [HBWL] TIE, KRB ETRIERR (3B REERTIE
WS, Ry EREDUIC, DAL, BEEY
VWS TEEN B>, JOFHICIZYRY - AEEIR
RETHBEDN—RILDESSIZEE 212, TOEHDHE
HOTHREEEN. [HHWII] TOERCEICEEE
DItz INFTIBMBELRE CERUELRERR

B4 _LRIRHD SRR
INEHEBRER <
ROTICBRAKEZ
S BOTIS EE2OTF—
By 5 - LZEETORED
T—9%EREBT 5,

FTD GHG RRUEREHRIHEES (Tohjima et al,, 2021) %
ZTRE, COPAYVDORTERERAEMA. BEW
BRRSHEBRBEN TSy N7+ —LbESHBRY, BF
PCO 18 EDRERT — IURAIZ DN TH R E AT
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Steven J. Manganini

Emeritus Research Scholar,
Woods Hole Oceanographic Institution

WOODS HOLE Steven ]. Manganini, Emeritus Research Scholar
OCEANOGRAPHIC s A
INSTITUTION

To: Dr. Makio Honda
March 29, 2025
JAMSTEC, Yokosuka, Japan are i

Subject: RV Mirai Retirement letter

Dear Dr. Honda,

I thank you for inviting me to write this letter about my cruise participation on the
RV Mirai, as she will be retiring soon. I am greatly honored to share my very productive,
and pleasant experiences on the RV Mirai during my time as Research Specialist at the
Woods Hole Oceanographic Institution.

As you probably recall, it was an exciting time during those past cruises as new
discoveries in the deep ocean were being made with the use of newly developed time-series
equipment. The late Dr. Susumu Honjo was a pioneer in this innovative research with the
development of Time-Series Sediment Traps (shown in photo) to collect settling particles
on an annual basis in the deep ocean, significantly contributing to our understanding of
biogeochemical process. We also realized that these time-series data needed to be
integrated within the global ocean requiring simultaneous deployments in all oceans. To
achieve this goal, collaboration with our institution and JAMSTEC was necessary and the RV
Mirai was an important factor in achieving this goal. The RV Mirai had the equipment and
personnel to be successful!

I participated on (2) RV Mirai cruises, where we deployed and recovered several
time-series equipment at several stations in the North Pacific. The RV Mirai was the perfect
ship to successfully accommodate our research. Precise locations as well as depths were
needed along with specialized deck deployment and recovery equipment and personnel and
the Mirai had everything we needed. In addition, the preparation of the highly sensitive
electronic profiler, large volume pumps, and geochemical sediment traps needed dedicated
laboratories requiring a range of top quality specialized equipment and personnel, which
the Mirai always had on board. All our projects were very successful and we honor and
congratulate the RV Mirai, and the Officers, Crew and Scientists who sailed on her during
her extraordinary career and now retirement. Thank you RV Mirai!

Working on the deck of the
RV Mirai, Dr. Makio Honda
with colleague, and myself
are preparing time-series
sediment traps from
JAMSTEC and the Woods
Hole Oceanographic
Institution for deployment in
the North Pacific.

Wi nd memories,

—— s
Steven |. Manganini
Emeritus Research Scholar, WHOI

Our Ocean. Our Planet. Our Future. whoi.edu

FIE BRESHFR | LEUHRECZNERIISR

o v





