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Reconstruction of water masses in the Kuroshio region based on Radiolarian
assemblages

Matsuzaki, Kenji M.
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Radiolarians are marine Protista bearing test of biogenic silica and inhabit
the shallow and deep-water depth. In this research we have clarified radiolarian species
patio-temporal distribution in area influenced by the Kuroshio Current participating to
oceanographic survey in this area. Based on this study we could clarify species temperature
dependent and these species were selected for define a method for estimate sea surface and
intermediate water temperature of the past.
We also investigate changes in radiolarian assemblages in a I0DP core collected during the
expedition 346 1n the east China Sea, which cover the last 400,000 years. Therefore based on
radiolarians we documented changes in Kuroshio Current intensity of that area for the past 400,000
years based on the basic knowledges obtained from our modern research.



# X C—-19, F-19-1, Z—-19, CK—-19 (@)

1. WEFHRIETOTR

Bt (SEE R WK ZILRIGEATE Y, LT V705 EY 2T LB W TEHEE
BEFERFHoTWE, KREOIET V7 05MEE FHIT 2 123720113, B0 LB 8% E 2
TFTLCHT- R DWELHRT 2 DENRD 5, INE CHIBEREZEITT 2168 L RS
D% EFEOEMEA L - FEEE LR I N T X =, R b REBE O b e D[ f7
W EKIBEEITCT 2 2R TE L7200 TH 5, L L, LK TR BRI ERE 235 »
By AL ORFERAE AT  JLPE AT E O 29I C LB £ O rERRE O H T I HE L »,

JCEC R IZEEE o 2 o e ©, &g AR L Tw b, KO ZLICBURTH 5,
E R LA IR EEE O 2 R0 7= O IR FIEFEE O E* Z T kv, Z0720{taDRIEIZR
W BEBIEE T OEN IR & R B AEEME S B B, X HIT, ETRITER G OKEERS T Tl
FOKEETTEREL TV D THEWKEDREREILT 22 b TE S, L L, T E THEL
oD AERE R DORFSE 1T T2 I HEERTEE CITh LT 72 28, BBV O IFFE 13EA T e v, B
B T IIES A v, 2 C CTHE OB R O MER ot G A BREIEE & L i3 3
HEARWMFEHECHWICLTW 3,

2. WEROHW

BT D H 3 E AU A 2 B CR 72 iR BRSO BTiEfR ¢ LTSz L, B %
DEORENZEICLL TXDRIIA N = X L% fEYT 2R TH B, ZD7=DICAWIHRER 2
oiced 5, (1) BERHEE QBB 21T\ IER O A58, £ 7= el & ki o BY
HOMHT 2, (2) BADWITED 57 BRI &2 M 2 7 3 v 7GR LTk o Bl
DEENZEILL CTXDRED A I =X L %NS 5,

3. MiRoRHE

Water

depth () @OF 1 OFED 7= 01T I13hK
som  BUCHRTE OIKZEI AR & fRIH T % 46
om GHRB L, FDIDICEAFTD
mm OKETT IO R vDF YT
som  ZERENT B, ZRICTX D AKEED
wom L DDA AL NICT S Z
om L PNTEDL, T2, BEHROH
soom PO % IS 2 DI IR
zz DFRIEOHEREY) % RIS % 5
wom B Do TR ORI O HER
som  VIOHITE TN B BRI E
wom  FEEEITZ DALE DWFEERIE % I
som gL LRETED20HTH

5000
"5,

| ] e O ) (|

, i I E CHEEHE D 3 Mk
Figure 1 : S i Moo DT TV N VH Y TR
igurel1: §4 ?ﬁﬁn H LT iT>C& 72, W9

- 120E 125E 130E 135E 140E 145E

j WAEH L 729 v 7 v X EESEHT

(Map from ODV4, Schlitzer et al., 2016) %ﬁéﬁﬁ%ﬁﬁ@ im;g—,l%;iﬁﬁﬁjg%ﬁzlaﬁ

DIEENTERILL Tz v I b | MRS RERRE O I STRGHT T AL(2015 FF 0 K) & FHBUAL

(2016 FEDFK)IC X o> T I N7z v TV EHH L 72 (Figure 1), TOH v 70 b KECHR
DRFEZAC & oohT U<, i oo 3 AR s g o 258 5040 D il % B i L 7z,

@F 2 oMFEHNITHEEO BFOLEHOEILTH D, 2D IR T OWMEELT

9. % T CHRAETEEAIEHEE 346 X (1oDP) THRINE W2y Fillbifoa Ty v 7

N L7z, CoaTHdy Tidds 40 TFEOREEAE ZIEL Cwb, 2oy 7L

5, HEHR OBEEZAL 2 00T L €. Y o iR O i L E ko B o A8 018 7T

HIT L 72,



RUBEHOEFRAE
| 4 ¥

7727 b YT IVERER FRIEHEEYIREX FE¥E O T EREY
(IODP 346)
J, 51 P o
BHREOEESEORE  REBEORERMS % ORHA l,ﬁ*’*
| ﬁﬁf%@éﬁ;ﬁﬂ?ﬁ@ﬁ'ﬁﬁ | BEAOFRSE
B =
B RS > EEAROETTS DR A Eg;gzgé
WRRIED > PEAROETEORE © © Y 2

Figure 2 : ZfF5E D HRIE
4. WIEEE

O HELFED ZE [

AMRBECIZIIHETT IV I by Iy TAEDHT L. FONE Y FEILE O B E 1
FLTHRRENTOT, KSI5 DR D S IIHEF ORI E L TAMINTITL LA TH D,
—HEELKEIIEY FH TR I NSO THY FHOREEZ U TICHE TS (Figure 3) ¢

EBEARFFICH T HEERDOREDR

B gL

HFBOL L A

. T EO

KRRk TN (RS BRSNS PO SEOINO) 2 L

10/ {"% m‘?7}(;&-ﬁi§ﬁ-%9ﬂ[}74ﬂ.@0 surface :gE {?iux%ﬁl/é l’oay:

] us s Sub- 28 e -

_ a0 crc’fm::‘ls TRk - '_... X \i Euceeryphalus sp. s:rface v . ;‘tj(i[z‘{f'éqj)§7k¥ﬁ

E B ndemic (% - >+l @%2% 4) % bj T
A0 &iss DHTHRHR Upper >

: 1 -~ LEZLILD, ‘

g ol hEk : BESBEHOME 2s | 2 cRdhmEs

. _— e i3 | rotkiccomif

2 ] @, - BT lower E % gﬁ"'}—é * }iﬂy& LT

an| £ £2 | zhoulicEH

- — L7, Wy FiFD

KEEW < 1385771

Continental shelf North-western Pacific @I??;%‘B ﬁﬁﬁb\ %

Figure 3 : 305 F¥IC 5 1 B ARSI G oG calavatus

L E I KIES D
FRETH S ZERHL I o7z, WICRBORELZ T T 2E2 WHllE OREK TR
W D HAKIE S CE AR ER L 2 FERHS 2 o 72 (Tetrapyle spp. 72 &), X HIT
HREOKETIIEEEZZIRL 72 (Fucecryphalus sp.). % DHAIZFZAHTD 2 23550
Wb OBBROEERLEREZ LIS, HE/KCIIIERBE CE @2k L 7= (Uctinomna
boreale 72 ¥), T DRRIC/Km. 0 DZERIDAIFKZ S H Y FigORE D29 %2 Hilf L <
W BEPHDL DT o 72, BEIEE T D EE O Tl E KR 2 I O N B 5 & I KR
DERIFDHE, 2L CGROWKEDEKBZTOIER VDL ERHS 22IC o 72,

THICYI R T — 2 Da v 4 L EITIC L CREOBENER N L T A3 E VK & B
BRI W EXRRDTHHEI N, Lo T, BEORH oL 2L T 2 5I1CI3/KED
Bt 2 0EEZETTTNTRMOMNOEH D 2 WIFIEEOLEEIC OB R 5 A[REELH 5 &
Ezohbd, LR TROMERB IR FHO TSIV 7+ vOlfE»HHGICKE 5
7o B AR D KRR 2 L OB EOKE/KIREZETLT 5 FEoMIIcTF vy L vy L3255
HHEETH D FEVBHHL IR o 72,

@ Aok 0T DREH]



S hb o) i . REREIC A2 < 13 A A
LEAFECE T IRBHROMEL: REEICOWT %Eliﬂrbxjgﬁéﬁ(énmai

T SOOI o ey Z 87T ¥ v T o AL
e : g MO EHTL7,
8 e . T XoBErL3. 1 TEE

- - sl oL RREEE L TR

T o g W BT B RIE KR

, " LAY  (LoBIFE RIS, BRI
AN 0 : i, % DD MHRAEE D

o o A Bk AT ORI
I W P so T e © Y IROZME LRI R L
g P 7. HEGEIZRTFHTIC &
B ' || REBOATHADL 2. Z DI PAST 3 &
A © BROREKED =5 BAREH ORI 7
i Syjchmeun X ETnriL FEEAL ., BFatro
il , Jugrampsese s AT Figure 4 ITR&EH
W oo W w Wl o u s s 130 140 150 € Matsuzaki and Itaki (2017, Paleoceanography) TWw3 ﬁbC %— 7J< {IEDII %ﬁ?

Figure 4 : SRIEHECE & REKE OREE & g i (Tetrapyle

spp. , Didymocyrtis

spp. 72 &) . KR R I RERE (Larcopyle buestchlii, Spongodiscus resurgens 72 &). % L
TEKBEZFDRBEERS CIHEBHS 2127 572 (Ceratospyris borealis 752 &), RDEXIX
K F 4T 2> & 7K & 50 BEE M % Ff o 258 I L s@Bgukic o 2@ Ao RE KR #1E7C
T2HEROERZIT > 72, % DFERD Figure 4 IR E N T W 525 R2=0.97 % L TIEICDM %
i I’CfhETH b, RGO o X EMEICHREKRZEITTE 2 Z LGk o7,

; gracilipes

KEATEC B SRBEONESH: HEEICONT I 1 o
Intermediate water hydrography (200-1000 m) :\?{oﬁ%’; —g_ 5 *E k EPE7J< %ﬂ%{l b @ %
wwee Fm‘q;m;;‘:' 2 o 4 15°C Qh T _‘ i@%%ﬁ*ﬁ‘%@bfﬁﬁ
[+ R/ : ST AL Uk, 2 o, K
WQ*- - CL ROBERD bR
=13 £ KA D ZE [ 504 % il L
o | TWBZLRPDTHS
i o g ! P Tr o T2, FRITH T2\
i,

hIEKZ DA NS Z
et & BRI B T L AR
Sea water temperature ot ca. 500 m (0 v 7LC (Figure 5, C.
Y BEERERVE davisiana Dfl). ¥ 7z,
FEKEDET T & e e iR\ KR

757

o] SE & OB 55O % 5%

4 g i => R R LU TR BGL I A D

;L w e e "a:L o ) g 150 180 170 Euc . R %@f@ EW%'*(E%@TT:
Modified from 0BV 4 Matsuzaki and Itaki (2017, Paleoceanography) N o

. ; T2 HBEXOERK % 1T -

Figure 5 : HIRBUE(R & Rk i o B 720 Z DFEHRIL Figure 5

IR I NTW 508 R2=0. 84
Z L CHITOBEZ 2°CHETH O | PIEDOACRIC TR E Weps, W EKiRZE
TLCTELARENED H 5 Z AL I o7z, Lo L, RIEM L (18 o TOKIROHE L Z T v
% L DHLDIC o7 T OREITHSBRUGET 2HERDH L LEZOLND,

@ #E 4 0 TTEH] DB DZB)

B FiEdE T3 I0DP 346 139 4 + U1429 TilZ 40 HAEDBREZA B % 38k 5 2 7 2 HEL
L77. CONEHEED RKEEIZZ Dt T OMERITIETH 2, FZTIT 130 % v 7 Lid
JEh DR B T L 72, LA DR ER R . BOSKRERE a7 Th - 72,
ZZT32 0080 EZIGH L, % 40 TER OH > Fifpdbial o FKEKIE & REKiE
DEAEEICL 72, EE 40 JTEMNIZHER D S Z RIKEA OKMARTFE L Tz, % DR 72
SUEZE) I HIER OB SERIC X D RV IR I T & T, Wd DKL Figure6 TIXK TR &



AT OB BEEMTD O HKEDET ncTwa, KiffEcld

R S
ExL-RE
FhEkE
(°C)

BERD D =
HTLERE =
FREKE 2

(°C)

EEAHLR
RERKR
I EF
(%a)
(Sagawa et
al., 2018)

Matsuzaki et al. (2018, PEPS) Age (ka)

i kil S REDKHIC IRl s i
> ESRRARGERE| o5 2wk B

Z TEIE O 5 % % K 1 S
: > E0EOEXIC ST EBHEL TR
’ wE o7, L2l KBl ¥

i o F O EIEA EEAE D
;gg;:ﬁ?\%ﬂ X2 @ FJ@ KR I I

RN N TR R o
T L R | ok
19 < B O L BRI 5
) btLCx-HA8E2 5
. \ i
k > RBEOwr | o SIOREREOR
e Wl D i

o ﬂifaﬁa_)ﬁq:,gﬂ(:m Nzl LB g iEis i
1L J000C 10N MaN aay e Bes- aan-Taa DET I B B DB DY .
X VSR HEREE T
Figure 6 : &% 4 0 FFEE O RFOEBI (R s b8H L TY) BolzeEzrzbins,
DRI cIZHILE DR

Fh B TAE 2 HHEME coMB <t o582 KkiEoiike HILH o Mg/ca b5
ToKmDFLER & L 72, Z OFER. EDE T & B3O 21T 78 o Too RWFTE CHEL L 72 FiE0d
FHETHD L DHL IR 72,

HE K IR DI E O ZBNIOKE - BPKHID 3 4 2 vicitb s WEBHL 2k 72, ZHIZTF
HBORBE X 0 BS CIRBEOFENEBNEEZ D, kb, REKEOEEZIZZ V720 2-3
FEMETEL LT, ZOMBIIEVYA—vDU 7 FAThHEDT, AJREMEE LTIl >
FiEDOHEK DG I K - BOKWIOH 4 270 X VBV 2 —VOBREICHIECTH 2ELEZ D

ns,

5. FRRWXF
[%Entu\nﬁﬂjc] (*[‘ 4 ﬁ:)

|

|#°

|

Matsuzaki, K.M., Itaki, T., Sugisaki, S. (in press.) Polycystine radiolarians
vertical distribution in the subtropical Northwest Pacific during Spring 2015
(KS15-4). Paleontological Research, v.xX, no.XxX, pp. XX—XX

Matsuzaki, KM, Itaki, T. and Tada, R. (2019) Paleoceanographic changes in the
Northern East China Sea during the last 400 kyr as inferred from radiolarian
assemblages (IODP Site U1429). Progress in Earth and Planetary Science, v. 6,
no. 22, pp. 1-21.

Matsuzaki, KM, and Itaki, T. (2017) New northwest Pacific radiolarian data as
a tool to estimate past sea surface and intermediate water temperatures:
Paleoceanography, v. 32, no. 3, p. 218-245

Matsuzaki, KM, Ttaki, T., and Kimoto, K. (2016) Vertical distribution of
polycystine radiolarians in the northern East China Sea: Marine
Micropaleontology, v. 125, p. 66-84.

[%‘%%i%] (Fr10#)

|5

|#°

|

|¢?

Matsuzaki, K.M., Itaki, T., Tada, R. Evolution of the bottom water ecological
condition in the northern East China Sea during the last 400 kyr inferred from
relative abundances of Cycladophora davisiana (IODP Exp. 346 Site U1429). Japan
Geophysical Union 2018, 20 May to 24 May 2018 in Makuhari, Japan

Matsuzaki, K.M., Itaki, T. Estimates of the intermediate water temperature
based selected radiolarian species. Japan Geological Society, 16-18 September
2017 in Ehime, Japan

Matsuzaki, K.M., Itaki, T., Tada, R. Paleoceanography of the northern East
China Sea over the past 400 kyr based on radiolarians (IODP Exp. 346, Site
U1429). 15th INTERRAD 2017, 22 to 27 November 2017 in Niigata, Japan.
Matsuzaki, K.M., Itaki, T., Tada, R. Paleoceanography of the northern East
China Sea over the past 400 kyr based on radiolarians (IODP Exp. 346, Site
U1429). £ 3 [MIMMERBREESE P4 4E 4y, 2017 4E 11 H 18-19 H, #&h,

Matsuzaki, K.M., Itaki, T. First attempt to estimate past sea intermediate
water temperatures in the northwestern Pacific based on radiolarians. The
Paleontological Society of Japan, 27 to 29 January 2017 in Tokyo, Japan.




|

Matsuzaki, K.M., Itaki, T. Hydrographic Response of the East China Sea to the
Sea Level Changes Lead by the Glacial/ Interglacial Climatic Cycle Inferred
from Radiolarian Data. American Geophysical Union, 12 to 16 December 2016 in
San Francisco, USA.

7. Matsuzaki, K.M., Ttaki, T. Radiolarians as a paleoceanographic proxy in the
East China Sea. The Paleontological Society of Japan, 24 to 26 Jun 2016 in
Fukui, Japan

8. Matsuzaki, K.M., Itaki, T. Impact of the orbital forcing on the northern East

China Sea regional paleoceanography inferred from radiolarian data. IODP
Expedition 346 2nd Post Cruise Meeting. 21th to 24th January 2016 in, Melbourne
Australia.

9. Matsuzaki, K.M., TItaki, T. Changes in radiolarian assemblages from surface
sediments of the Northwestern Pacific. American Geophysical Union, 14 to 18
December 2015 in San Francisco, USA.

10. Matsuzaki, K.M., Ttaki, T., Kimoto, K. Living radiolarian vertical distribution
in the northern East China Sea. 14th INTERRAD 2015, 22 to 27 March 2015 in
Antalya, Turkey.

(=& Groth)
L

(=LA RERE)
ORI (GtoF)

L

OBUSIRIL (Gt o)

L

(Z Dft)
R LR—TE
L
6. THFCHEM
() WFFErEE
L
Q) g g

WMEBHERSL K hith
v —<FEK4 ¢ Ttaki, Takuya

KERIC X 2TFER. IEEOBHELBEICEVWTERT 2D DT, 20420, MEDEHLMERRDOAESE
CowTit, BoEBFICE I bOoTIIARL ., ZOWRBREICET 2 RECELIX. FREMACREINT T,



