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Oxygen Isotope Profiles in Firn Cores from Mizuho Plateau, Antarctica 

Kikuo KATO* and Okitsugu WATANABE** 

Abstract: Oxygen isotope, gross ,8-radioactivity and stratigraphic 
determinations were done on firn cores from Mizuho Plateau, Antarctica. 
Factors controlling oxygen isotope variations in firn were discussed. From 
the results of gross ,8-activity measurements, it is obvious that the cycle in 
oxygen isotope profile is once a year in some areas due to the seasonal 
variation in oxygen isotopic composition of snowfall. In other areas, the 
cycle is not once a year. The following two factors are considered to affect 
strongly oxygen isotope variations in firn, from the results of direct stake 
measurements of snow accumulation and observations of surface conditions 
of the ice sheet, 1) changes in time of erosion, deposition and none on snow 
surface, 2) subsequent movement of water vapor in firn. 
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Fig. 1. Map showing the boring stations 
S 97 and H 128 in Mizuho Plateau, 
East Antarctica. 

c1: ? tJ;: �tu z> :;�u-: L, c.� (J) c1: ? vc �# � n -c "', Q (J) tr,,, c. "', ? c c. z> %1 G, t-: &9 (J) WF� (J)-ffl 

c. L-C, �fvirWIJJJJ{(� 1 )vc:io1.,-c1J<1*�ffiJi(l)%��*1,G�;@, i°"tJ:::b'01J<1*�ffivcm� 

:Ifft� n G ffi�ilt c (J) J: ? tJ::�:l*(J) 16 c. vc�f:::X, G ir�, -t:hilt:rtf!�1¥Jvc �-(J) J: ? vc�{ti"" G ir� 

qC '01. ,-cWf�z>fi "? -c I.' G. -t(/)f-.:�vc�t, �ffi C. *� C. (J)rdj(J)ffi][fpffl, Ylffi C. J!iUfUvcM 

;ili"" G �ffi;tk�(J)�;@, ffi�:l::to J: �-t(J)���{ttJ:: cz>M G il'-VC i"" G il�f�iJt� G. C (J) J: 

?�Wf�Kc.v::>-C, ��m•(J)����' i""�:b'0-�(/)*�' -�]i(J)%��M�cz>M 

Gil'-VCi°"G t. c.�i�J:iJX"t:'� 9, -t:hz>J:iJff�vc--tGt-:�vc�t, :rt:!!3*11::$1¥)Wf�1fr*c.�7J<� 

1¥JWf�1fr*c. z>*acr-0vt-c�� G1f�ilt� G. -t(/)Wf�*a*(J)-fmvc -01.,-c, �ffiffi�Jivc 

:x-ti°"G;f;- Y :/ !f-:i 7-vcM--tGWf�q(."".)\.,-c, ffit*IWJ&f:*(J);t1pz>::l::�vc,f1H�ri""G. 

EPSTEIN and MAYEDA (1953) �t-7j((J) 0 180 (J){rnfi)t, %:VCrWIJ�)lqC:to"I.,"(, .7]((!)1=_� 

riffi.)lvc J: 9 *� < ffiitU�:h-C 1., Gt. c!:: z>t��L t-: .• 7]((!)1=_�riffi.)liJt{i£t.,vi c, .7]((!) 0 180 

{rnf�i1J\ � < fJ:: G (J) "t:'� G, DANSGAARD (1954) �i�J*(l) ;t;- 9 :/ !/' -:i 7 -vc '01. ,"(, 0 180 {rnf 

z>illU5Ei"" G c c. vc J: 9, ffi�:I:��� (J)��vcM--t G 11U!Ht;t G:hG 1:iJff�ttz>� Lt-:. 

!f Y - :/:1:,; r�J*vc:toi.,-c�t, �Ji;t;- y :/!f-:17-(J) 0 180 {ii(l);t1!JvcnrJMl¥J�lbiJt 

��G:h, ��-KJ:GAI�Ma:l:(J)�5E, ffi�:l:(J)��:toJ:�ffi�Ji&Mfi�c(J)*a* 

ii'-G*Ultlr L-C, 0 180 {rni(J)�ibiJt*��1tvc�--j < 1 �nam--r:-� G c c. iJtfl� G:h -c I., G Ct-: 

c. xJ:i, EPSTEIN and SHARP, 1959; AMBACH and DANSGAARD, 1970). c. C 7:J'/]t, ffl�VC:to 

1.,-cu�Ji;t;- y:,; tl-:i 7-i:f::t(J) 0 180 {ii(J)�lbJWJMiJt, AiazMa.:i:(!)1JlUJ£, ffi�:l:(J)� 

tJ!U, ffi�Ji{ftMfitJ::c(f)*s=':iJ"G*UltlrL-C, 1 �JWJWlc.�x..G:hG c. t.7.:Jt�GiJt (kc.x. 

�f, EPSTEIN et al., 1965), -t ? "t:'tJ:: I., c. t. 7.:J 1b � G ( t-: c. x. �i, PICCIOTTO et al., 1968). 



256 

-l-h'"t:'�i, 0 180 f@:0)2£j/J�t�,t$:(AJ��'*L--C\,, QO)ir•, c\,,:j t.ciJ�Fpi�vCtJ:G. 

-l-;::. '"t:', d,1-f vt �JJJLt IJ :t ts:.13tli -f - Y / tf· ::i 7 -vc '01.,, --c, 0 180 fmI O)mU5E, 1*��vc 

l GAI�Mfl:1: (ilf2: (3 fl:1:) O)mU5E, ffi�Ji&fHJr (Ji*'1i�, fJIOC, Woc, ff�' Gob{l::O) 

�oc) �fr1., ,, � G vcffl�•O)�mu*a=':t.,1: c:-���vc L --c, ::i 7 -vct-ovt Q 0 180 f@O)�@ 

%:ffHc '0\, ,--c�it L k. 

2.1. � *4 

�O) 2 *O) ;f- Y :,,- :f ::i 7 -vc '0\, ,--c7J3f5e�fr -0 ts:.. ;f - Y :,,- !l':l:tt12,�i® 1 vc�-:t. 

S 97: �OC 1,654 m 0) S 97 '"t:' 1971 � 1 J3 19 B vc;f- Y :,,- ;7··�fr1.,,, �OC 4 m 97 cm vcJ! 

-:t G ::i 7 -� :z. ts:.. 

H 128: �OC 1,378 m 0) H 128 '"t:' 1973 � 1 J3 26 B vc;f- Y :,,- ;7··� fr 1.,,, i*OC 10 m 00 

cm vcJ!-:t G ::i 7 -� :z. ts:.. 

t.nGO)::i7-�7��7*1��w���Lk?:t, ����P-�����cLk� 

�KAh, �GKm•O)��"J00Qt.cKl-0--C���O)*m�:1:�ffi�KLk���-L 

--c, �tw�*�{J£iliH4�7JJf5eJWO){J£ml¥-"-!Mu� L k. ,l-0){1£ml¥'"t:'ffi�lifft!Wtfr (li*1ll�, 

fir:OC, Woc, ffj�'Gob{l::O)!_!t,fr) �fr\,, (WATANABE, 1977), ,l-0)*5=':vc£"".:51.,,--c 0 180 cilf2: 

/3a.itO)ffi5EO)f-:000)�*4���Lk. t.;h,GO)�fl�-1*KL--C��M*�*•W�M5e 

ffl-"-f$�� ;ht-:.. 

2.2. 5)- *Jr 5$: 

�*f'qjffti**1LJJ!t : EPSTEIN and MAYEDA (1953) O)jJf*��fffi�IE L t-:.1Ji*'t:'mU5E L ts:.. 

mU5Efl���*�:l:!l!�fffi:J:tg�f4��¥0) Varian Mat CH-7 Jtit%tfi!t�J:§1.,,--cfr-0t-:. mu 

5E*5=':�'l��O) l ? vcffi�w* (SMOW; CRAIG, 1961) '/]:. G 0) 180/160 JtO)=f:5t{;� (%0) 

'"c'�-:t. 

_(1_ BQ_/_16_Q _) /lit_�_· -_(1 _BQ_/_1a_Q _) ;ffl!_,/1i_·ifii_7J< X 1,000 
(18Q/16Q ) tl)1/1i/fjj7J< 

mU5EWUi�:t ±0. 2%o 't:'� Q .  

if@: /3 ii•: 200"-'500 g O)�fl�tfHi L, illU5EJ:§ 0) � T :,,- v ���*41IIUC:f;$ L,, �7'f-fi 7 

/���m���-tG. ilf2:f3••0)�5E�, m#�ffi�M�mO)a±��::1�-���113 



No. 58. 1977] 257 

iv'UlU5E�ti"c':fr·:dc.. �� 'Y !! !J''=J r'.7 Y F�i. 0.4cpm "c'�Q. ?JlU5E�!Hi.Ji';t ±3% .t,J,l'°"c'� 
Q iJ�, f, f,,'Jtl:O)gp';tvu} � t.,,�;.fE4"c'�i. 10% vc;ii-t Qt 0) t � Q. 

3. *a* c � � 
1971if:.113 19 s vc s 97 O)Jlg,�"c-1:Jrn�U L tc.n-;- y Y !l. ::z 7-vctovt Q 0 180,filU: � f, *!:I: 

O)Jgilf[Jt:;fp�� 2 vcffiLk. fq]�vc�:tl�, ��·l?ooft.O)ftt{r, fil&, �fttO)Jgilf[Jt:;ffitffi 
L k. .:: :h I? O)fj'f��&m:tJT�:!lO)��O)�� O)fc.?JbO) fLfU�� 3 vcffi L tc.. � f, *!:1:0)!m 

LOCATION S 97 DATE 1971. J. [9 

_.SIRALLGRAe!:l'LJlll.L__G_RA!!ViJZLQENSJI.Yg.ail d.'d6 
orno ···· ·GROSS B AC.WllrLJpm.kg1 

n.& n� 06 . -:lO -'lB ·-'-26 ':- ·····1 f · ,-r I, .A . .  o I II IQ 
-���� ··;-� ,/ r � 

t>� ••• ·• ·'. ••.. In. -. .. . . . . . . . . 
t> 

.. 

-,J�.�::.-����:- ! � ·-
"':.- .... -.--.-.· - .. 

= ".·:-!:.:..-.:=i.·,.;- I .. 
1 - . _:_ : . r-�-

.. ................. j;tllll<i - - - - - - •. - ,-.-'- . 

' - �.- ........ � .. ... 

�:2: I �:: , .. ' 
. I I -· .. 

2 � .·-/-;:/. :.::� .. __ ,_ 

.. ,-._.,.�-· 
� �·:..:.····::�...: 

.. -i----t3 ,. ·-•-
.. ..-==-=--i . 

�--·-�·-· .:.·_· 
.. :::c,7:·�: '' 

.............. 
����.r�.r "'i'"' = ·· 

- .. - ..... '• .· I --.--
4- �---·-

-
--� ·�-. 

- - ... - -· - - _ .... 
..:.. ____ ;.. __ -

z,c.-
( -. L5- .__ 

. 1-=-:�o��:-� .. . : I : '·ii : 
,} :;:;;.:J� 1--: lr;::'-21 i �/ : . ..,, .. r··-: .: �r�r, 

j 
- -�\ ..

.
. J: 

- I= �-. - t I . . : '.' I 
I J I •

. 
-'L, 

I ,, 'I'"' I 
cl£ · : • ., -,-· ·}- ,::,.,. · ;· ::-i· ••· :• · 1 

'-·: . , - ; :• • ·.,,. _-..r, .. 

,

'. , ... I
:•:.: -+-

.. • ' ' I ' 

- b, ,• :: ;' .. ,. l ... · - . i .. -�- ·.;.,.;.;.,,;;;;, - _,, ... - - - 71··, I -
.., : ·- - . ;L :: ':. ; 

I ' • I .. ; 
.._ ::: I • • -

·
·- -"-;-

-
- - ,••

·
1- . - • - ·, -__ 

1
' ·.-�----·'· I. ·; 

-��!--,-�!--·:+;- \. t. I h >·'' :c•<• ::: . ·1· , __ 1, '64�11 
I , ••. ' • I''•"' .•. ' I ' I 

I ! �t- i C ' : "' . = �:[ - ,·-J_--.-�r--· f 

- L
l 

�� , i : ... :. .. ... -rr;·
H
r,!· t .. --

1 i \ • .• " 
.
, :: I ' 

� ·C'. - J.. . 
- - .- ·- I i . -- . ·, . I • l - c� - � �� 

I ,, l I I I : { 1 �{} I -- ,f I t:'l1ij
1
; �r 

��r · . i, ; I .·i- -]' 
-�- �::J=t1lXl 1

1 
i .. [): . •· : .. I , ..... , . 1 ··� , '

1 • I l ! ' . !.''ft I 

.... ..,.J-, .. : 1� -�:-� -

• - } • •• • :} I .j ·� :� .. 
�-.I - .. _........-� 1--�� -

·, . i. 
--

i-

1- -c�� I 
• J .. ·I··. ·.J···_;-;,. -,'1 · . ·-:--· ,. '... 

I., I<' 
. 

·: i iJ ,:;cc ::j. 1· :�1 ·;�·,-· t!·. t 

� 2 fflffi.7;,..--fvi��il�Gx.k. S97 �- !J:,; �7"-::i 7-�c.:tovtQ�*IW.lf:s'.l.f-U.13.nlt (8180), 

���-. ffl���M��*�fil��� 

Fig. 2. Oxygen isotope ( 0 180), gross (3-radioactivity and stratigraphic profiles in firn 
core from S 97, in Mizuho Plateau, East Antarctica. 
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Fig. 3. Stratigraphic symbols used in Figs. 2 and 4. 
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0)*5*ii�G, S97 #Jlr�l.�JE;!tl:lF1=1i:ltffl0)1:t,tJ:\,,'fflffi (glazed surface) 0)/:Hm.-t-Gr�l� 
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ffe:;!tl:lF1=1ivcbt-: lJ mir!i!'.iit1: C fJ:\,,,�ffilif'3iit* � tJ:ilfil.�1;JreO)� c tJ: lJ, ff�· G oo1l:ii!iifi-t" 
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