R—LASXZUFERBKEKIATZHNSETULIBE 72 AEBOKRKIEDDEE)

TARE IR 2 hsEns L ARSI AR IR ETEA
ﬂﬁ%+\i$M§%{J%#@ﬁ%‘ﬁﬂmﬁz
VAR, tnh T

Variations of atmospheric constituents over the past 720,000 years
deduced from Dome Fuji deep ice core
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Yuto Kikuchi', Hideaki Motoyama®, Yoshiyuki Fujii* and Okitsugu Watanabe”
"Tohoku University, *National Institute of Polar Research

In order to reconstruct variations of atmospheric constituents over the past 720 kyr, a 3040m deep ice core drilled at Dome Fuji,
East Antarctica was analyzed for concentrations of CH,, N,O and CO,, 8N of N>, 8'%0 of 0, and 0(0,/N,) of the extracted
air, as well as total air content of the ice core, by using a wet extraction method. Total number of ice cores used for this study
was 495. The DFO O,/N, age scale was adopted throughout the ice core. The age difference between ice and air (Aage) were
estimated by a model calculation. Based on these analytical and model studies, precise concentration variations of CHy4, N,O
and CO,, "N of N,, 8'%0 of 0, and 0(0,/N,) with time resolutions of about 1.1 and 2.0 kyr were deduced for the respective
periods of 0-330 kyrBP and 330-720 kyrBP. Dole effect, which is a proxy of terrestrial and marine production, was also
deduced from atmospheric 8'*0 and 8'*0 of seawater from the deep-sea core.

WE T2 HEICHE 2 RGBT OEEH ZHSNICT 7010, Al F— 245 UK THE & - KK 2
7%6@%%%WWTIm%%ﬁL\i%{ FINRLMATH 5 CHyw N0, CO, DIEEER, KA T HE S @g%k
X UOBEOFMARS N, 80, BXOME/EEOEEL (5 (0/Ny) DHEEITo %, £, KKa7OEH%E
HOME D EML 72, BT OMERHEIE. CHy N,O, abwﬁﬁﬁ%h%mi6mmuﬂpwvﬂpmwf%b
3N, 8"0, 8 (0,/Ny) D3ZNZ AT £0.02 %o, £0.04 %o, £0.2 %o F 72 ZZRAERED+0.6 mlsp kg’ TH 2, TN FTIC
MU ZooKIE 2 78003 495 HIZE L T %, KDEMRIZS (0/N)HIE % FEiz Lfmmombﬁﬁx7—w%mwf
W% (Kawamura et al., 2007) , F7z, K& EHERDIFENIE(Aage)DREIZ X, Schwander 5 (1997)1C & - THFE
éh%74ww®ﬁﬁ%?w%mmtoﬁ%@%v»f%x%hfuéﬁ@mﬁ%ﬁﬁt\ﬁf@b BN D -
BT 25IREMERZBEH L 2L ED 74NV OEETO 7 7 A VPFEINE) LHICL, 2DkHITL
THEREMERIRDZZLICE D, LEEORERECHMAELOEE Z | BIED 6k 33 T4 £ TR
SARE 1100 FC, % 33 D S 72 JAEDMIRNIE TR 77 @ RE 2000 ETHE 2 C L, 72, KKa 7
6 R D BED RSP0 2K a 70 656N iEKDS 0 EfllAaGHLE S Z Eick ), BEEME L #HED
W77 v 7 b v OAERDIERELE S5 Dole AL EH L 72, KA TR NIk L iR DI B, CHy &
CO,BEDEEDAICOWBTUTICE LD S,

CH, I X, #F 72 HEITH 7o TR, BRI E v o 72 KB 2 SR Z B A L T 340~730ppbv |4
TEHLTED, 2ENICATRREEDO TRVHBEZ L TEH L CELIEBHSNIC RS2, F—45
Ca7r»offohs CHIREEDZE)L, MoMEEEKIK2 72 ofFoNn7b 0 & 2EMIiE IS BTw3, 4
ZAZ, ORI R o U2 8872 5 7 CHL RS D E — 7 1d Taylor Dome 2 72> 5434 6417 CH, L 2 — FIZ b &
RonzZvbhrol, —hH, MEECHKT2 L, il b Rons, #flziE, F—A2Car7h»6Es
N7z CHREEAE L, @R 40 HEFHE TN WAl o ZHNZEVEH 2 2 EDBHS Ik, L LA
5IDEIRECORENIZSD EZA55006 kG, KD SEDKI~OBITHICEH T2 &, CHIRERBIED S
45 AR £ O MM & 45 FAERTD & 72 FFAERTO MM I3 272 5> TE D . Hi# TIE 360-420 ppbv 2> 5 700-
730 ppbv ICAIE L TE D, $3 Tl 340-400 ppbv 2> 5 620-650 ppbv IZ 2 L T\ 7z, [BOKIIDEH - 7%, CH,
IREEIX 450-500 ppby £ TRMIC T 23D | Z O IGHOKI LMK BN [ L 72 100ppby 72 DRI 0> 28 8) % fr] £
HEDIRL 25, KHRBIHORIKBEIZ > TIRAIIE T L2 Z EBHS IR o7, 2D LI, BT
AR EBRICIA K A § 2 HARR O CH, IR 23 S 28 Bl 1 ﬁ(%@%ﬁffw%’k%?LTwéo%ﬁ:7
o5 N CHIREZEI 6, 24 HFERTOKIREINC B 5 CH, U EEE X, b KGRI 2 Fh X T
13%IEEREDR ST EBTh o7, IHICCHBEZFEMICHEINLIZEZA, W29DE—=7I1KKa7h



SRS NMMOSIRAE) E MBS WZ ESBHS I E o7, DT EiE, BRI bR SIEEE) 2, B
IR ZRIELE LD ) B> TOARELEH 2 2 L2 RBL TV,

F—2&Lareoffonilmk 72 HHEICOZ % COREDEEL, Dry extraction % % I\ > 72 fth o> Fa Ak 15 i
KEaT7HhoBonzbDEREMITIZEISBTVRE I EBHLRLICK ST, F—4250 a7 DEEICIZkITR
L7z k) ICRlfiRIc k> TRLAZ2MB L Twa 720, COfRIE. INETHEIE %> T RElfEETIE Cco, i
ERELLHREINAEVWEVW)IFERZEB LI LIRS, F=250a 72068017 CO,IRE & fho FfREE
KIKa706B3oNnbDEDELZM->T, F=—Aa5LaT7HhicdEnsg Ca L L 22, AEAMEIZRS
Nihrotz, LidoT, MBERIFEDORIES VS 7 LABKEZ B> THGE CHEITN F—2 5 CHILSICIEE T 2
FTla, KBRS nzodr, FE3RL 2ERETHELAEZME T 28, b o THEREHcHRABIN S ED
728, AR EIRIEA NS 7 ARG L T CO, 2 FAE S E 2 HEADPRERICIZ SN TR 22D 0TNNTH S
AR EZ Z 5N b, F—L5U 7080 n7lE 72 HERD CO, BEEIZ, KM - [IKYI %38 L T 190 ppmv
75 300 ppmv DEIFATEH L TE D, Vostok 27 F—L C a7 oEonBic X PALEz2/EIEL T
El, L2LAEDS, F=25U7h ool COREIR, WL 22DMRIZ-DWT Vostok 2 7 F—24 C 2
76/ NRE X DK 20ppmy 1F EFVEAPERWEEBEO» o, L, T X RIREDEE
Ca” MIELMAAN MY B X CBRYEEE & 1 ZWHRE 2 AHBIDMS & e oo 72,

| | | | | | |
700 CH, Concentration
4 600
g
g 500 —
(&)
5 400
1 — 300
CO, Concentration |
f ; # |
S{ ! f\f JN@ Nﬁ\ r{:’k\ ‘F\I ﬁ [\ 5o S
gA L L L e Y e
1 M‘ﬁ Yool ) o [y | ‘ \ w f | \ o
NN B R L AP i At 5
o \f | L
2 g v ' e 3
8~ ¢
~ 54— ! ‘ 5'%0 of ice 150
E |
£ 56
il
58 | M |
T !
60 x x x x x x x
0 100 200 300 400 500 600 700x10°
Age [yr BP]

K1, F—25LUBEKEa7r»rsBsNn-lE 72 HEMD CHIME (Eaoi) & COME (XL vy tanik) D%,
TEBIZK D80 bRT,

References

Kawamura, K., F. Parrenin, L. Lisiecki, R. Uemura, F. Vimeux, J. P. Severinghaus, M. A. Hutterli, T. Nakazawa, S. Aoki and
J. Jouzel, Northern Hemisphere forcing of climatic cycles in Antarctica over the past 360,000 years, Nature, 448(7156),
912-916, 2007.

Schwander, J., T. Sowers, J. M. Barnola, R. Blunier, A. Fuchs and B. Malaize, Age scale of the air in the Summit ice:
implication for glacial- interglacial temperature change, J. Geophys. Res., 102(D16), 19483-93, 1997.



