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Geochemical studies on uranium incorporation into marme carbonates
for oceanic proxies , : _ : :

- The trace elements 1ncorporated into coral skeletons are affected by several
parameters of seawater (such as temperature, carbonate activity, pH and salinity) as corals
grow and provrde hnks to the hlstorrcal changes and future predictions of those parameters
- The present work explores the potent1a1 use of U/Ca ratios as paleo-oceanlc proxies for

carbonate system and temperature ‘Study .of carbonate system proxy was conducted by
» culture. experiments of the coral Goniastrea aspera and temperature proxy was investigated

by culturmg the coral Porites cylindrica. Additionally, the development of a simple method

for the determination of uranium in pore water and seawater sample was carried out. ‘

Uranium was determined by standard addition ICP-MS method. 100 folds d11ut1on
with 1% HNOgs of ~0.2 ml sample solution was required. The analytlcal precision. and the
detection limit of the method were found to be 1% and 0.02 ngl/kg, respectively. Th1$ method :

* is applicable to analyse small volumes of oceanic pore water and seawater samples

The results of 8 hours of G. aspera culture study indicate that the apparent
distribution coefficient of uramum during incorporation (AUO,), which was calculated by
the Doerner-Hoskins’ equation; decreased from 2.7 to 0.7 once the carbonate ion activity
(aCOs?) declined from 5 to 4.4 pmol/l. Such correlation is evidence that the carbonate ion
actiVity controls the distribution coefficient of uranium and has implication for the
potential use of coral U/Ca ratio as a proxy of carbonate system of seawater.

A 1-month culture experiment of coral P cylindrica under three temperatures (22°C,
26°C, and 30°C) was performed to observe the 'temperature dependency of U/Ca ratios.
Other element/Ca ratios (i.e., Sr/Ca and Mg/Ca) were also investigated. The results show
that the growth rate of coral has no clear effect on the skeletal element/Ca ratios. The
seawater temperature. proiies based on D calibrations of P gylindrica established in this
study are generally similar to those of massive Porrtes corals. The sensitivity of Dse, Drg
and Dy cahbratlon were 0.64, 1.93 and 1.97%/°C, respectlvely The results imply that the
skeletal U/Ca and Sr/Ca (and/or possibly Mg/Ca) ratios of the branching coral P, cylindrica

- can be utilized as potential paleotemperature proxies..-
Name : Ar mid-




(g5 —28) MEME . -
o | FR234E8A108

BRI KK
 BIEWERE B

 RYEEZR S
IE K 4 I B
BE K 4 kE R

CEE K 4 KM%

%&(ﬁi)%ﬁ%ﬁ&U%%ﬁ%@%Tﬁig

%ﬂ(ﬁi}@$ah#b %ﬁ@%ﬁ&@ﬁ%ﬁ%%%Tbt@T Tﬁ@k% DEELET,

=
MO % | THA WEmEY K4 Amid FHES 088566F
oW o® B 4| #m os-
B R B s [BH e aupm  [BH  ron
. = o Geochem1cal studles on uranlﬁm 1ncorporat10n into mar,{ne
o ‘ carbopates for oceanic proxies
L i B B (@&F@ﬁmw77/m0ﬂ#kﬁ#ﬁﬁﬁﬁhﬁ#5ﬁ%)

%ﬁ%a(ZOOO%MW) 1
T SN AITIZONT, nmiﬁﬁéékiéﬁﬂ%&ﬁﬁiol(ﬁ%ﬁ%ﬁﬁ (DEE%%%) &s_J: 6%@%{70 B
,t@f\%wﬁ%éﬁ%#504 ‘
|1, =smscns <
EREALE, 4EE%#+@?E@kEuEFCOZz%F@ 2B Mz X - T, f&ﬁ%ﬁ!ﬁ%{mxé L'C:k»@iﬂﬁ%i“f*la‘i%
: «\@-.E-%fmwﬁ‘ﬂaﬁwik RoTB, iﬂﬁiﬁmﬂ%ﬁbé?ﬁ#@%ﬂ (EEME B L TR R CIny
RIT, WEEEBML) | :@%@ﬂﬂﬁ?kioﬁﬁfﬂi“f&#&ﬁh@xb E%@X@k%@ﬁﬁ?f%ﬁﬁﬁﬂ?é L,
ROBETH (-‘ETME) Té.l:fﬁ%f%é iz, rﬁmz%%/ﬁﬁ’%m@#&gx%@m%ém&




ﬁ#ﬁﬁ(@m& mt&)%&%f%%Amémtb #/ﬁ@%¢®&%m&80&§E$Aﬁ§®%ﬁm“
5, WEEEEICDE BUHEREOEES RSN TR, | -

AT, o TR CE ﬁén6ﬁ§77/A$§k%EL @m@ﬁ@4¢/%§%@mﬁéﬁﬁ?
BIEEL L TOBESISWCE% Lz, - :
1) EXEFIMIRICP-USIT X SRR ERA D %7 /zﬁﬁwﬁg -

HK D B> TADUER Y AZICEE LT, ﬁkouﬁﬁémﬁuﬁgfébimbé g, S|
L OFVTA (k) SCHRRTIRAE OURE R, B A < S E f%éf@&ﬁ%bnohnémwr}
"mﬁﬁwoﬁf“ﬁﬁ:7<ﬁmm)¢@@WMm%E%ﬁsuto@mouﬁgaw&faa RS #0920
&L LT, R ORI R AES THOMBA CIRBESE, Z IR OR(LET RIS
aﬁabnw7,fx/oﬁrﬁ%@gwrm%ﬁﬁr&aa%@uto |
2) Vo IRRBERDREA A RECREL LTOYy TEHU/CatbDE S
Bk = (Goniastrea aspera) ZFIVTHBEER BEE) 17\, ¥ ﬁ'“'%‘%k?@?kfﬁ@ g /<U .
>HTARM (AU0) RREL. WATREAAER (2007) &OMICADIRER BA L. Wk D A
ﬁ/%ﬁgﬁ@%ﬁabrmTﬁﬁéﬁTbto%ﬁﬁ%komr BRI AEHE R TT, Y
EBTICRYIAEND U T A AL O, T EAA A0 (Bt AR & T =BRSSO,
_@%){(@4%/&)@Wﬁ07%ﬁm&5 S N m@&namonoeﬁom
HRLETH B, :
3)&Rﬁxﬁaﬁmﬁ®&,m;Uﬁ%ﬁﬁh&d<ﬁ¢ﬁ#@@ﬁwﬁ
. ﬁﬁ*ﬁ@%ikﬁ,_nifﬁﬁ#/:mf<ﬁﬁéh1kb &%%/:rwwﬁﬁ&&w By

*V/joiémmrﬁ@ubtatw RS> TR RERE L LTRSS £ R TR, ERBIH O

l‘iﬁhf‘z’)‘ 5% & BHIFIN D, FHHFETIL3DDERB iﬁﬁﬁ‘cﬁ‘?f&'{k‘ﬁ‘/ o (Porl tes cylindrica)
¥y AREAEL, &Ebtﬂﬁﬁﬁw&,wmmﬁAﬁgékb,_n6®m$®ﬁm£@ﬁmﬁﬁ@ﬁ
EREHORB DD, &%ﬁ/ﬁ%%ﬁ%/dkﬂ%uﬁﬁmﬁéﬁif%éﬁﬁtﬁﬂaﬁé EERL |
Yool :

: MEEHE g i
' : 1) #H ént%{iﬁjc@ﬁ%ﬁﬁ%li ‘B‘/ﬁgﬁ@ﬁﬁﬁfﬁ@iﬁ%ﬂil/‘i?ﬁﬁ-ﬁﬁﬁ@@ﬁ%ﬁ#ﬁ&ﬁﬂﬁ%@/\ﬁ‘
' &;kV\TEEfxﬂE%ﬁzé bOThHD, AR di%fiﬂ&#a‘bb%vﬁ%h_%ﬁﬁﬂﬁéné AFILD
- EIL, Eﬁ%ﬁ%@%ﬁﬁ%ﬁ‘% (2%8): :F«L‘U[E&” %7’n~/~—7-4 “ 7 (15R) k%éi%é:n, W@Lom
DR B Z T T B, , .
- 2) R 23-':?8)% 8 B 14 B 00 53035, BRBAH 102 %@_T%{iﬂswﬂmmu\r@%@laﬁ%noto
HBUL0 20 SO DERREEL, 0%, SRR ONES L OFFIMEHRIZ oV T ORER& 2 |
EEEEZED T2 5 To /. #3 EEOERMICH T 2 E I REES RIS B, %EZ‘E }i_ﬂéés%ﬁ=$ﬁ‘ié’9
- k;oﬂéé/\ﬁwﬁ%f;ﬂ%&%‘brwa LERERLE, .
3) WEEEN, T ﬁﬁk?ﬁ%&uﬂlﬁgﬁﬂﬁiﬁéﬁﬁ%ﬁo%{ﬁ‘é&;BQTE: HﬂAﬁ%z%ﬂ DHEEEL, ¥
#ﬁtﬁ%ﬁwm%%u&—%swaaamen HESFOHRE (FELEEL LT, XEIBARBOES
ML 2MMEAL) ZWELTWS, HEiRk), BXEEREL, é%—-ﬁ'd:ﬁa%%?—u (Bt) Xz
%) LHELE, » | -






