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Table 1 Calcium isotopic composition of different
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VRE ORI G EOST 0.022151 [17,27. 28]
HaE AR GEOMAR 0.021222 [29]
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PaE RN ES4 [40, 41]
i N AL [42-44)
NIST JeE A R [45]
SRMO15a  wym Wikl EOST 3269 [31]

DLEFI) MR 1R KRR [46]

SR, RIS 2 T ] — B AR A | 4% 58 S 56 = A4 3
A —2 LI SRM 915a il [ TUPAC WY #EFE(E
- #Ca/*Ca =0.02152 £0.00004 (£1.9%0) @, 7&
GEOMAR % 15.7%o, 15 E EOST 1 & 27.5%0
eI B AR B R MR, RN A T
[l GEOMAR A B HAE A b b o SRR 5] 020 3]
IE IR S Wb e YA BT, (H R T Ca R R B
IR B AT FARFE I T Ay 22 A8k AR TR — K5
55 25 PN OSUR T8 1) 1) AN i 2 P 0T TR 55 A R 1) 5 i)
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5 XUR B FR A W 1) “Ca/®Ca BCa/*Ca *Ca/*Ca
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—0.48%0~1.51%0, -4 (0.62+0.67)%0(n=140)\5 232 3% 2.4,
WA 6 “Ca N —0.76%0~1.30%o , -4 (0.49+0.25)%o
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Fig.1 Variations of 4 *Ca in nature

3 SRR B B ALEE

31 FMAEHE

AL 6 “Ca LR 15 REARBIR 2
8 “Ca b - HEVE WRARPY Ul B A 9 L S5 I “Ca,
AEYVE R E R  XWE 7R Ca IR R 2318 3%
B EER], Gussone PN AT BB R L 5 B
W2 (F) A7 A 18] — W P, ©Ca 3 HCHE FE 1L #Ca PR filE
13 0Ca PRACTUNE , B 6 “Ca,,< & “Cay,o HIEREE
o5 . AILHE G sacculifer . O. universa 5 A zZIE#H
PRSI 22 5 (181 3, LA 20°C R foil) AT E 5L
TLh Ca¥ JERBE G sacculifer W, FEAR P57 1 A
IS, IEH O, universa 5 3CA PR 20 43 )
K (520460)amu , (640 £70)amu, 5 J& B 3 A1 5=
CaCl,—MgCl, TEHLEE W BT H Y, Gussone S5 PIHERR
WIRE 7 A TRITTRE, SFIMIRE LIS
B Ca[H,0],2" - nH,O B AETE .m 1> HO #i i
IS Ca B, AN ZE ;m 4> HO il
s SR ST 0 A HO, O AMNENE | e
FAWAE ST m+n=25, XEAH 500 amu—H
SRIZIT O. universa, 1@03/]\3315%%%5&?5%%,
IR CIra T RE R S 5% 5, Y =l
BEIE . Y8 B BT HEA G, sacculifer ML | 25 7F
— R E AR WA VR R R AR OK AL o B
ﬁ?ﬁu&q&,ﬁﬁ O. universa 40 M 15 A7 33X F0 A= ¥ g ,E
LIRS B TR R, AR A Sk e T
AN TR (R R AR Bl DA TS B0 W) 43 1 25
3.2 _AOFTEEIE

Marriott Z5UaHi [a] T3 15 4345 ,fﬂ@%éﬂ%lﬁjﬁ o
Lemarchand SE95 1 T —28 5246 7 28 RAESE Ca [F7
RO TR E N (NH,).CO, 7 iR
NH; #l CO,, 218 i& i A NH,Cl-CaCl i, K i}
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PE Nigler %7 PV fESC8 S N THHFIFA LR G
sacculifer, HAE 19.5°C 26.5°C \29.5°CHY § “Ca 8, 1%
FIA LR A¥Ca=0.24XT—8.51, Langer P9 R 5
T B T i A A A B A R B = e, IR 4,
A= W B EE BT R BB Ca [F) 37 28 TSN L A5 1T i
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Fig.3 Diagram of A*Ca vs temperature of different carbonates
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Table 2 Temperature—dependent 6 “Ca fractionation of different carbonates

i TR 1) @A aYca=axr+s
C FE a R b
Globigerinoides sacculifer 19.5-29.5 0.24+0.02 -8.51 [21]
HILK  Globigerinoides sacculifer 19.4-282* 0.22+0.05 -6.83 [39]
Orbulina universa 10.5-22 0.01940.003 -1.3940.07 [20]
Emiliania huxleyi 5-20 0.02740.006 -1.68+0.08 [34]
WA Syracosphaera pulchra 13.7-23.1 0.02940.013 -1.83+0.22 [35]
Helicosphaera carteri 13.7-23.1 0.00540.005 -1.5840.10 [35]
Acropora sp. 21-29 0.020+0.015 -1.6+0.4 [37]
34
Pavona clavus % Porites sp. 22-29° 0.02240.021 -1.6%0.5 37]
A A ) 1-27.6° 0.02610.010 -1.39+0.17 [33]
J5 A
TEHLIA 5-30 0.015+0.013 -1.0240.25 [45]
A A “ 16.227.1°°  0.01740.006 -1.89+0.13 [33]
H
TEHLIA 10-50 0.015+0.002 -1.9440.06 [20]
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=53.8 mmol/L,Mg/Ca & 5.2 @ fHF [ Mg/
Ca,, MICEL, WA 5,8 4% 20 A E N+
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Advance in calcium isotope geochemistry

LI Liang, JIANG Shao—yong

(State Key Laboratory for Mineral Deposits Research, Department of Earth Sciences, Nanjing University, Nanjing 210093, Jiangsu, China)

Abstract: Calcium isotope, one of non —traditional stable isotopes, has been a research hotspot in isotope
geochemistry field since the last decade. Calcium isotope ratios are widely measured by TIMS or MC—ICP—MS,
and are expressed as 0 **Ca or 0 **Ca respectively. Variations of ¢ **Ca in nature are mainly from —2.0%o to
2.0%o, spanning only a limited range of 4.0%o. The hypotheses of kinetic and equilibrium fractionation can
interpret some of calcium isotope fractionation observations, but more work is needed to better understand the
fractionation mechanism. Up to now the geological application of calcium isotope includes: (1)Paleoceanography
temperature reconstruction based on 8 **Ca of planktonic foraminifera G. sacculifer; (2) Geochemical cycling of
calcium in ocean;(3)Estimation of pCO, in terms of seawater calcium concentration.
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