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Thesis Summary (approx.2000 Japanese Characters )

AL [Estimate of secular change in seawater salinity through Earth history) IZfIIMAHVE S, HER{LZE, RINL
WERZERW, Amtibz#EmT 5 ECROVEERERO DO TH D NMEHEE A 4 U IREORELL) ZREL-72H D
ThbH, K XILLTO 7= SHR STV 5,

%1% [General introduction and overview) TiX, VEFEMELYA AV IREOEZENE, JLITHEORN. T ORER O,
RO HENZ DWW TR TN B, BANRDRTOWEELY A 4 R, 2 E T, KEZOZEFREE OHEREER & E2E Y
FLDOIFRICEY . 2B THoTZZ LR IN TN D, T, KR ZRE LS BUkPER e ORI EHEY 2 AT
WAL A AV IREZHETE T D2RAN 2 ENT VWD, TOFRRIIRERNTHE %R L, 1SU (salinity unit: BUEOWEEE
{4 ) D B6SUZR LTV B, 7272 Ly T b ORIEICHE DA O P S IEOHEK Tl 5 &\ 5 R3E
D, T2 CARE T, RSIOMIAEME O FEZISH U, PR LA o THE L, MR A 4 R 2R AT
LT 2 BOKMEA e ORI A Y OREL, WEIC X DM A  VIREORFELEOREEE B E T 52 & 2R LT,

%22 [Accreted Kula plate fragment at 94 Ma in the Yokonami-Melange, Shimanto-Belt, Shikoku, Japan] TiL. 2{&
FELIRTO P ifisg LA 2 BRIT 2 FIEIC OV TR R TV 5, 2{EELIRTOWEEHZI XA AR & U TR I RF ST
Do o T, MMEHBEFOFEEZHNWD Z LIk - T, 2BELURTO R REEHELRE L HRNT 5 2 LN WRBICR D, £ZTK
BCIIHVE A IS WET L — MR A U, Y E e o DU 5 AR o s X s O BOK M SRk 2 BT
L HEER LT,

#3% [Geochemistry of accreted metavolcanic rocks from the Monian Supergroup of Anglesey-Llyen, NE Wales, U.K. |
Tk, KIGEERT DMK LA ORI & REHFMIC OV TR LTV D, MBI 2B0KIEER & hIifffE 361 2 Bk
BOVAT LIRR D, REEEDI DWHEEYA AV IREZHEET 27-0120%, BERORRD 2 b 22 00BUKIEA K%
AT 2 0ER DD, €T, RKETIEWET L — MEF» D R Ll e Lalia 2 KB U, APdeifiss a2 D
BRI L 72, S HICKRE O EE LR L WMETHEONE ZITV, WliH (L FERRE A LR L7,

#54% [Fluid inclusion geochemistry of the 2.2 Ga Ongeluk Formation, South Africa) TlX., 22BEFIOHRADEY
b BWOKEMIE, PIXESHT 24TV, WK EEY ORI 21T o7z, T ORE., LIFOWEHEN6SUTH D Z &AL
ol 1272 LERSSIIPRIERE TR, KEOY 7 FTh b, Fiz, KAIEN D T & DA A I & PIXESIHTIC
LBMEMEE DX VII2MRETH D Z L E2R LTz, ZOFRRITEITIRICL A AN LREEAEWIZ L AHE L FHMHTH 5,

#5% [Ar-Ar dating by fluid inclusions in hydrothermally precipitated quartz] <TiL. WREGAHE W DOELN L B
BHTHDHEREOERFEREZ L L T D, KirROWAKELOHEE I BT BUKME A IS0 Y, FEBRICIFBAERICTE KR S
NIZHEBRH Y . KITIROMWARMSZ KB L TN E WS RTINS TS, £ 2T, KRETITBUKM:A 5O G H IR 2 5L
T HZOIT, 22BERNCEH L KRE IS TET D2EKMER R ORKROEY 2 AV T, BEREFEIC X DAr-ArER O
EZITV, MAROAYORBFERERE Lz, TOMEE, BEEHL OO, A THL URENRTHEREBBIE %KL
FREGLZLENTE T,

%567 [Salinity of seawater from Archean to Present] Tik, Kd&ifRn &% MFARDUEEEAY A A I DORRIELE
{EIZ DWW TIRART WD, ARETIL, 35EEMID DO E T O F i LA 2 ) BUKMEA R OMEROAWICH L, KR
BE 24TV, HEEEEALY A A IR 2 HEE LTz, ABFZE TR W 720N Y I O V7 % Bie B ER300mEAZRICLE L TR Y . AN
RARNREEERVEEITH D, I HIT, FBELHIC LV IO A FORBRBET . SIRFOWFEHLRRIC R bIn W IR I Y &l
E LT, BONTRERND . WA A A VIR KA R B RIS AT T2, 5-4. 55U, HHFARTIXL 0-1.55UTH D =
EBRABMNITIR o7z, KR BJRAEROUFEIL, D72 LS BRAEBMITE > TUIEERTRARREE TH Y | BHIFRAMRITRY
WD THRAEBD D ERFRRRMENER SN Z E2H LI LT,

7% [Estimation of secular change in seawater salinity through Earth’s history from Hadean to Present| Tl
HEROUWHEEW A AV REDO RIS D ITONW TR TN D, BEE TIZHNE I N T D HIERIE G RR & HIERTE B B )
O, WIHHER OWREEAALY A AV RE ZF R U, WEN S THGIEC OBl SN D LIRET 5 & FIBHER O W A A
IRBEDRKIBOSUIC 72 D, —T5, 6FETREES ST K RO A A L IREEI32. 5-4.5SUTH 5, RETIT, T OFEITHY
I 527, 5-25. 5SSUDKEALIA A > R a T e~ hUIC Ao = al etk 2R L7z,

KT L 2T, Bl v 7Y TR OB A A RN 2.5-4.550 TH Y . BAFARE TIC L O-LSUIEF L= &
B BN E IR ode, ZOME, o7 ) 7T RROWHEEAD A A4 2 IREOFRPITEIG E T OEN 2R $ 2 Lo T, K
CTH NI HEEAL) A A IR E ORI, HIBRAEG OFEAS L #EICE > THERFME GG L 25 THA I,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ST 520, b L<IFE3C 800 5E4 L iR L T 72& v,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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The birth of ocean and its history of chemical evolution must have been one of the most
critical factors to unravel the origin and evolution of life on the Earth. Especially, modern
metazoan never survives in seawater over 2SU (salinity unit: modern seawater salinity).
However, this topic has not fully understood yet, because of methodological problems
including samples to be analyzed. Here, the author tried to reveal secular change in seawater
salinity by introducing the systematic analysis of fluid inclusions of hydrothermal quartz
deposit originated at mid-oceanic ridges which cover the Earth history from 3.5 Ga to 600
Ma. Such rock samples can be obtained from accretionary complex preserved on land
environment. Based on the huge accumulated information obtained from accretionary
complexes by previous work of our group, we selected the best locality and collected
hydrothermal quart samples for this study. The collected samples are quartz with growth
zoning texture, filling the primary shaped drainage cavities and interstitial spaces of pillowed
basalt without quartz vein crosscut pillow of lava, suggesting the quartz had precipitated soon
after eruption of the basalt. In this study, microthermometric analysis with fluid inclusions in
the quartz is carried out to estimate the seawater salinity after the fluid inclusions categorized
three types, primary, secondary, undistinguished, based on the detailed petrographic
observation of slab and double polished thin section. In Addition, PIXE analysis and Ar-Ar
dating for fluid inclusion is also carried out, and show the signature of the paleo-seafloor
hydrothermal alteration and consistent age with matrix volcanics. The results showed ca.
2.5-4.5 SU seawater at 3.2 Ga, also ca. 2.5-4.5 SU at 2.7 Ga, and 1.0-1.5 SU at 600 Ma.
Considering to the NaCl removing mechanism and secular change of landmass, the best
estimation of secular change of the seawater salinity is that the seawater salinity during
Archean to Paleoproterozoic was 2.5-4.5 SU and sharply dropped down to 1.0-1.5 SU by 600
Ma. Through this drastic change through time, the Earth could become to secure the

environment as a cradle for life by Neoproterozoic.
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