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180/ 160 Activity Ratio at 0 °C of Salt Water of Don Juan Pond 

and Lake Bonney, Dry Valleys, Antarctica 

Kikuo KATO* 

Abstract : The oxygen isotope ratio determined from CO2 equilibrated 

isotopically with the water sample provides the oxygen isotope activity ratio 
of the water sample. The solution of certain salts causes the oxygen isotope 
activity ratio to differ from the concentration ratio of the water sample. 
These effects are expected to increase with decreasing temperature. The 
oxygen isotope ratio is usually determined from CO

2 
equilibrated at 25 °C 

with water. The salt water in the Dry Valleys, Antarctica is not assumed 
to register the oxygen isotope ratio determined at 25 °C. So, the oxygen 
isotope ratio of the salt water was determined at 0 °C. The C02-H20 isotope 
fractionation factor determined at 0 °C is 1.0459. Using this value, the oxygen 
isotope ratio of salt water of Don Juan Pond and Lake Bonney at 0 °C was 
determined. The oxygen isotope ratio at 0°C is fairly different from that 
at 25 °C and the difference varies greatly according to the kind of salt. 
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{affi'"c' � G {mi 
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c ft. 1?, a2s iJt��Oft.. 0) --c-fqJ�O)�fn7Jqc "".)\, ,--c, 0180co2,2s c 0180co2,o �tJ!U�-t.hJf 
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--c-, BoTTINGA and CRAIG (1969) 0) 1.0461 J: I'.) :bf iJ.,. vc ,j" � < ft. 0 --C \,, G . .:. tL �'i, 
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b 0)7](0) 01802s O)tJ!U�M:'= t ffi L ts:. 

0180 �'i WJJffiO) J: �He, 180/160 O)tj§:1:.l:tiJ" b;J<2sbt-: t 0) --C't6 1?, �J!UtiJ" b;J<2sbt-: t 0) 
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��vc J: I? ;J<2sbk 0180c {[lilt, JHc:R�O)t'ii�O) o 180c {[t[--c-t6 G c \,, :HitruD'i ft.\, ,iJ�, 

"".JO)§*���Q,bO)cl,--C�lKffiLk. 
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�1 WJffi F' '7 1 ... � v - , F :/ 7 7 :/;fut ;t; ==- -�0)7tO){l::�ffi.]$t. 25°C t 0°C 
�c:tot-t Q 180f 160 m:lt.lt (818025, 81800)' 180/160 ¥lflr.lt (8180c) 

Table 1. Chemical compositions, 180/160 activity ratio at 25°C (818025) and 

0°C (81800) and concentration ratio (81BOc) of salt water of Don 

Juan Pond and Lake Bonney, Dry Valleys, Antarctica. 

sp.gr.* Cl* K* Ca* M g* 818025 81800 8180c 

Don Juan Pond g/kg g/kg g/kg g/kg %0 %0 %0 

Pond water 1.245 170.6 0.1 84.8 1.8 -12.9 -11.6 -12.0 

Paddle water 1.364 178.1 0.2 129.4 2.3 -13.4 -10.1 -11.8 

Lake Bonney 

26m in depth 1.177 141.6 2.7 1.3 25.0 -26.0 -32.5 -25.1 

22m in depth 1.168 135.1 2.3 1.3 25.0 -27.9 -33.4 -27.0 

* Determined by Microanalysis Section, Water Research Institute, Na goya University. 
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CaCb #¥� C \., \ ":) '"( t J: \,, \ f / 7 7 Y@,O)JjcO) 0 1800 {@vi, 0 18025 {@ J: !J * � < tJ: ":) '"( \,, \ 
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m:1:J::t�ffi-tO)vi�1Ju-c-t6 ?J, 0°c u r-c-O)m:l:J::t�ffi-tO) n;:rm,-�-c-tf> Q. -l c -c:-�y,!jl]0)7Jc 
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,'3IJ1*�tJ;&::,�-c-sQ. -lO)?'.JlU5Eta*vi 1.0459 -c:-sv:,k. t.O)f@�ffl1,,,\--c, mti F':J1 /� v 

-ti!!:iJlx:O)�y,!jl], f' / 7 7 Y@, C �.::. -y,!j1]0)7Jcvcv:::>\.,\'"( 0°C vc:Jc,vtQ 180/160 m:l:Jt��U5E 

L tc:.. -lO)M*, 0 °

c vc:Jc,vt QmfiJ::Ui 25
°C vc:Jc,vt Qm:l:J::t c v:tir�tJ: 9 �tJ: !J, ffiff�ffi 

O)Jl\.,\7]\*� < �VL--r\.,\Q c ctJ\OOt:>n"vct.,cv:,tc:.. 

t.,c:Jc,, *:fiJF�vCtf>k !) ' ®*fql{ft1**fl.pl(;O)�U5EvC C'(j;"jJ\.,\kt.:.\.,\fc:. �if£*�3'.�$0) 

1J\7\jfttl2, r::p1f{i3Z, 7Jc���O)�,E(;, �;fS/-O)!!lE]&vc C'&:JJ\.,\fc:.t.:.\.,\k=f�I�*�0),�)\5 

�-f:12.1:(;, *�m:tr*�l2s:�ffB0)5frJ��E;;, :Jc, J: ��]1]tJ:WJ § �\., \tc:. t.:.\., \tc:.� if £*�7Jc11Jf1� 

�:fiJF�mO)�tlffffi:E;;vc,L,\7]" t:>��O)J&.�� L "! --t. 
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