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Fig. 4. Estimated change
in atmospheric Q. levels I | I m
over geologic time. The ol Kuroman BIF
shaded area represents Stag! ell
the range of O, concen- Upper Limit
trations permitted by the 102+
data. The solid wvertical
lines represent the most
likely dates for the transi-
tions between stages.
The dashed vertical line
at 24 Ga indicates a
possible earlier date for
the beginning of stage Il
that is consistent with
some disputed redbed L ¢
data (77) and with the i i
early appearance of Gry- 15 25 1.5
ania. The dashed hori-
fmntal lines show the the- Time before pressnt (Ga)
oretical limits on the partial pressure of O, (pO,) derived from the three-box model. The upper limit
on Archean pQO, from uraninite survival is derived from equation 7.30 of (26) for CO, partial
pressures from Fig. 2. The point labeled "Kuruman BIF" is a lower limit on pO, based on a
paleoweathering rate analysis (87). The lower limits on Late Proterozoic and Phanerozoic pO,
labeled “Dickinsonia”" and “Charcoal” are from (83) and (84), respectively. The arrow labeled
“Abundant Phytoplankton” is from (34). Other constraints on pO, are described in the text.

(kasting,1993)
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FEAD Hh Bk K=

o FRALBIZE
- E&{b#late veneer (Wanke et al., 1984)
- YUMILHHBDIREEZE H %L (Holland, 1984)
* JRITHIEE
- ¥ —£%& (Kuramoto and Matsui, 1996)
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LA AHT « Bl 2.9~8.6km’/4F
ARy FARY b 1.9~4.0km’/4F
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http://www.ep.sci.hokudai.ac.jp/~keikei/chigaku1/arch2006/No08.pdf
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HsO + 2FeO = Hy + FesO4
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& 31 KU ZRDIEFEMBL

B E # B(mol%)
No. k il = A .
. ) (K) H,0 CO, SO, H,S HCI H, CO N,
1 =vFu=, ~7 T ®KE 1373 73.4 4.1521.0 0.56 0.16 0.48 0.16 —
A
2 ZnNY=A, THA " 1400 86.2 4.97 3.3 — 0.40 4.74 0.38 0.07 "
27 F '
3 TNAFTL, =F " 1407 79.4 10.4 6.5 — 0.42 1.49 0.46 0.18
TeT
4 2A7b, £ F2 & IWHE 1173 9.0 4.3 0.5 0.5 0.2 0.5 <0.01<0.1
“7 :
5 EERER, BE o 843 98.1 0.47 0.82 0.05 0.49 0.07 1E-4 1E-3
6 BEFIETIL, HA  BEZWL 1073 98.0 1.2 0.043 4E-4 0.05 0.63 3E-3  0.06
H .
7 AL, BE " 936 96.0 2.64 0.22 0.54 0.16 0.34 5E-3 0.06

)

(#rErE T, ki, 1989)
BEIFELZ->TOVE=MELAAEL
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KLB1+(Fe203+H20)
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% KLB-1: LEZUMILEREKRT HE
EDOHhUZ2E

X hZH: (Mgx,Fe1x)2SiO4
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% 3-5 B L b RS 0L

KLB-1
o N1 054 ~ PHN1611* KLB-1*
Fe203 : /\TA '37 Si0; 45.20 455 4447
TiO, 0.71 0.25 0.16
- ERRIFIREDHEIE: Al,O; 354 280 3.59
0.1~0.4wt%(Canil et al, FeO 8.47 10.24 8.10
1994) MnO 0.14 0.13 0.12
o MgO 37.47 3794  39.21
oHoQO :/\TA—A Ca0 3.08 332 344
Naz0 0.57 0.34 0.30.
- MORB H|(Z K,0 0.13 0.14 0.02
0.01+0.05wt%(Hirth and EZOS 822 . 82?
I2U3 . . .
Kohlstedt, 1996) e oo o
- H, O DiIEH M TR E Total |  100.00 100.00 10000
#8 (Kuramoto and Matsui, ¥ EEOHY S B
1996)

(MASEW - FARH, HhEk{EFHEER, 2005)
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e Y45 THMDMgO, FeO, SIO2NEILHEERKDHS

| 1 2
rsol ~s0l rsol
XS0, = 3 Xigo + XFeo = 3 ool
( X FeO
)L':-'u]
-lig ~s0l __ ytotal - MgO
fXgo, + (1= f)XEo, = X4, Kp = T
-liq 50l -total FeO
fX MegO T (1 — f)X Mg — X MgO -liq
s X
MgO

FX1o + (1 - HXih = X!
(X:EILD R, sol:[EHE, liq:i&HH, total: ¥ b, FRUEEE, K D: 2 ECIRER)

% K_DIEEERT—424&Y0.30~0.37&9 % (Takahashi et al, 1993)
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Hy0 £+ 2Fe0 = Hy + FeyOq
* FeO, Fe2OsMFENE— O20T7H T+

L _
AGFey04(Fo.T) — {Eiﬂ?@:[ﬂ]- T') + 2AGF.0( Fo. TJ}

FeaOq = %Dg + 2FeO

f% ; K'(T) = exp BT
=]
Os "FeO _ I{;(T} _
e 0s FeO

AFeD — —

O ™ [FeO] + [FesOs] + [SiO] + [MgO] + ...
[FEng]
ﬂ'Fﬂng —

FeO] + [FeqO3] + [Si0] + [MgO] + . ..
X (] ]ii%;—uﬁm{—fwg{]
e O2MT7AHL T4 — H2, H2OD A T4LL

1 - _
— —* l
Hy + 202 = Hs0 AGy,o(Py,T) — {ﬁr’_?H,_,LP[].T} + gﬂﬂoz'ﬁﬂl-ﬂ}
< K(T) = exp _
fu, 16, i RT
29 _ K(T)
fu.0

(FIH T4, aREBE, KEEEH, GXIRA-IRILE—, RAATEL, THXIEE)




. FezOsd)ﬁf[’)Ul:FeO1.464E5$fLJﬂ\i_ﬁJ\k%iéts IH 78 R
B RELTCILEGERT—2MNERBATES
FeO + 0.23205 = FeO1 484
Xieo, .., AH AS 1

460 ()« _ . _ YAW: X
In — 0.2321n fo, BT + R T AW, X;

XEBILHDE, FIHT4, HIVAIE—, SSToOE—, AW: EHIE, REAXRTER. THIERE)
(Kress and Carmichael, 1988)
e 13Fe01.464 = FeO-6Fe20s3

. ERLH
X _FeO, X Fe203 — X FeO', X FeO1.464
X _FeO'=X FeO-(1/6)X_Fe20s3
X _FeO1.464 = (13/6)X_Fe20s3
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- MORB (Mid Ocean ridge Basalt) & L& ?
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. B RS DB TEE(T)
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