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Fundamental study on mass balance of carbons. ----long-term
fluctuation on surface of the earth---
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Long-term carbon isotopic fluctuation of atmospheric CO,, which reflects carbon mass
balance, can be decoded trom geologic record. Carbon isotope stratigraphy of temrestrial organic
matter offers a proxy of it when higher plant contributing terrestrial organic matter is interpreted to
have assimilated CO, with consistent isotopic fractionation. General correspondence of carbon
isotopic curves between carbonate and terrestrial organic carbon shows that Late Cretaceous ocean
and atmosphere were globally carbon-isotopically equilibrated. A large negative excursion of cartbon
isotope observed at the mid-Maastrichtian suggests major perturbation of global carbon mass
batance 5 Ma before the bolide impact at the Cretaceous/Tertially boundary that killed all dinosaurs.
New analytical method for carbon isotopic study of terrestrial orgamic matter using compound-
specific carbon isotopic analysis was tested and yielded important data that allows to interpret early

Cretaceous carbon mass balance.
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Figure 1. Carbon isotope stratigraphy and total organic carbon
content {TOC) of the Naiba section, Sakhalin, Russia.
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Flgure 2. Carben isotope straligraphy and tolal arganic carbon
content {TCC) along the Akaliya section.
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Figure 3. Comparison of carbon isotope stratigraphy
between carbonate from Atlantic region and terrestrial
organic carbon from Sakhalin, Russia. Note conspecuous
gorrespondense of each isotopic event.
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Figure, 4 Carbon lsotope Huctuation of PAHS (b~d) frem Turonian lo Maastrichtian analyzed
by GC/C/ARMS {method 2}, The carbon kotople Tuctvatlon abtained by mathod 1 [buk
analysis) Is @ise shown on the Jsft. Samples ate from the Haiba Sectian.

3 & B 2500mADEO BHETR/MEERE,
2800mfHiE T 2000mBL F O RHES IR WEE T
BiETS, COf@mE, FHEl1ck2THESN
I LT H D (Bda Il GC/TRMS #
EET-EBEOROF—FERLE). #EK
BOMEOEE, BAKTH2%OMEMDOES
SERAENEN, ITNREELEMENGC
FTHEMEEESICHBTETRNED LEHE
Z5N5. BOUSMNRETH EELVICH
LT, 182R0WTEEER]L THEMER
CEET WS, #oT, REPICHLRER
DA RMENREL, FEliLDC FfEN
FARWESTD, BEEPEFHEEZGCLE
TR AT RIS CCHEIESN TS L WA D
FITC, JxtbLODG C e osrEEn
BT E LR OFETUE D 5 &7 ik o flf i
LiE7xd L rB2AWTEE2 THHL,
SUC BRIz, FOME, 2EAETHHEOE
BOEM 03%FRE & TEE Lz RlEME
BRI ENTE, 2FHEEELTHHEMEN

—131—



phenanthrene

300
gzw &
= N
h=]
=
[10]
O
[
W
g
'-oE 100 =1
g o P
[~ =3
[~)
mﬂ
G ¥ T T T
-26 -25 -24 -23 22

5°C vs. PDB (%)

Figure. 5 Carbon isclope stratigraphy of
phenanthrene fram the ltoshiro and Akaiwa
Subgroupof the Tetori Group analyzed by
GC/IRMS [method 2).
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