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Table 1 The three stable isotopes of the element oxygen

Solar System
Isotope Symbol Protons Neutrons Mass (u) Spin abundance (%)
Oxygen-16 | 160 8 8 15.9949146 | O+ 99.762
Oxygen-17 | 170 8 9 16.9991315 5/2+ 0.038
Oxygen-18 | 13O 8 10 17.9991604 0+ 0.200

(Bao et al. AREPS, 2016)
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Table 3
6‘5 ey Values of several equilibrium processes at given tempera-

tures, calculated by Eq. (15)."
0 °C 25°C 50 °C 75 °C 100 °C

00, water 0.5242  0.5246  0.5250  0.5253  0.5255
E

Obuarzwater 05242 0.5246  0.5249  0.5252  0.5255

0% 0.5233  0.5235  0.5237  0.5238  0.5239

Calcite—water

(Cao and Liu, GCA, 2011)
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f“ﬂ n an N o N
M- , Cycle in ocean stops; O Sf' ong greenhouse effect melts
oult _qrx_xs_.-_i by volcanoes builds up. “snowball Earth, ” results in

further cooling, enr!.ngm
“snowball Earth.”

“hothouse Earth.”

C0; cycle restarts, pulling CO,
back into oceans, reducing
greenhouse effect to normal.

Because of an extended cold
spell, oceans start freezing.

growing volcanic
polar caps outgassing

© 2006 Pearson Education. Inc., publishing as Addison Wesley
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Table 4 Current status of analytical methods for triple oxygen isotope analysis of different compounds

Oxygen-bearing compound(s) ‘

Analytical method(s)

Reference(s)

Solid

Silicate, oxide, sulfate,

phosphate

Fluorination using BrFs or F;

Clayton & Mayeda 1963

Nitrate, perchlorate

Thermal decomposition

Bao & Gu 2004, Michalski et al. 2002

Carbonate

Acid digestion, direct CO; 4 BrF; fluorination

Clayton et al. 1984

Acid digestion, CO,-H; O equilibrium + H,O
fluorination

Barkan & Luz 2012

Acid digestion + methanation + H>O

fluorination

Passey et al. 2014

Acid digestion 4+ C0O32-0; exchange over

catalysts

Mahata et al. 2013

Organic matter

Not developed

Not available

Liquid

H,0

& Nakamura 2013

Barkan & Luz 2003

Organic matter

Not available

Gas

0O; Decompost b eidenreich & Thiemens 1983

CO: See methods listed above for carbonate after
acid digestion

CcO Oxddization to CO;, followed by BrFs Bhattacharya & Thiemens 1989
fluorination

N>O Thermal decomposition with Au surface ClLiff & Thiemens 1994

H,0O Condensation to liquid, followed by See H,O above

fluorination

Direct laser spectroscopy measurement

Berman et al. 2013, Steig et al. 2014

Organic volatiles

Not developed

Not available

(Bao et al., AREPS, 2016)
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Table 2

Results of cxyzen isotope analyses.
Sample Type B Do 5D SE A e pain 5D SE Al 5D SE N

(Toa ] (ppm)

Mantle xenoliths
SC ol 2.69 008 0o 528 016 003 —103 B 1 35
5C apo 3.09 o1t 0.06 603 022 012 —103 20 10 3
S5C Ccpx 2493 0.a7 005 572 013 0.1 -85 7 5 2
SC spl 2.23 o1l 0.06 439 0.22 011 —5G 12 G 4
AA at 2.86 1o - 5.59 0.20 - -a87 G - 1
MMa ol 263 o5 0.0z 5.16 010 005 —100 14 7 4
Ava ol 3.0 1o - 5.86 0.20 - —53 4 - 1
MM al 2.81 011 0.05 549 0.06 003 —83 (£ 3 4
Ah al 2 BB 010 - 561 0.20 - —83 9 - 1
Weighted average —101 3 55
Oceanic crust
MORE glass 2.86 01o 004 5.60 018 0.07 —100 14 G G
Alt-0C bulk G6.62 010 - 12.78 0.20 - —140 10 - 1
Continental crust
NB5-28 qz 5.06 011 0.03 875 0.20 0.06 —104 8 2 13
Didr qz G.19 008 003 11.96 017 0.06 —134 [ 2 a
Chert qz 17.54 oo 0.06 33.75 0.21 0ilo —227 B 5 2
BIF qz 9.58 008 004 18.47 015 0.08 —176 10 G 3
BIF hed B.26 1o - 1597 0.20 - —175 4 - 1
BIF mit 5.40 010 - 10.49 010 - —156 (£ - 1
LWiG-2 £t 3.06 0.o7 003 599 013 0.06 —1o0z 7 3 5
GT plag 4.48 005 003 .63 010 0.06 —110 5 3 2
GT qz 5.43 o5 003 10,47 010 0.06 —115 5 3 2
Sponge spicules
Hex-Ros Si0a 18.3 05 - 356 09 - —400 70 - 1
Dhermoy 5104 19.4 0.5 03 376 09 05 =310 FL 40 2
Homo-Plak 5i0k 17.9 0.5 03 34.7 09 05 =370 70 40 2
Hex-Eup 5i0k 17.7 0.5 03 34.1 09 05 —230 70 40 2

(Pack and Herwartz, EPSL, 2014)
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(Pack et al., RCMS, 2016)
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