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HEREW) P ORISR L) O R AL IR LI T HIBR R B R R O BLR TR EZ R THIEOOE 2 THh D, Lol
WA OWFEHERED & £ 5 FRESE & LW OFE RN BIIE 50%e % 2 B DIZHKT L, EBRE TORERE
JUEE O HERE AR SEBR TIIOY 20%0 2 C, BREHOMEFRNMAES I EZHH TE T RN E W MERH 5, KK
BRBE & EBRE T U DR ERNMAARSBIOE AT, fRAbKFEOEML 2 & L e FREEMEER ICHER LT- 2 & IR
T HAREMERN S 0 . Z ORI AEM N SN LT D2 =T 4 T HTRNE DT Y THRHICHTTEEZ LN T
X7z, UL, BEOHFIEIZ & 0 ERER A MEEER S B X AR B T TlThA E » TV ATREME RIB S 1
TW5, 22T, BYFARICBT 2BRIE. HLWE O E RSB OE KON ZH 0T 2 LEBRH
Do FT0. B IRIER O TVEERERE Y T O A SR D SOWRE 2o TWBH L EX SN TEY | VEE EEE
WCBWTHTERREEZRZ L TNWDEEEZOND, T OOMAEDHIEETTIRFE T O FIALA S B 0O 2
NEHETDZEIFERETH D,

& 2 CHMAREER TR CORMERMARS OB ER 2 8 5 02T 5720, iR CEOERRR LT
Too FRICHERIE ST O 7 = A X2 B L, ®EHETHE & 2 LI O MIaHERFIZ 361 2 Ui IR S T il e
DOFRE RO IR Z R E LT, BEICIEEHSEED T R IRV ENICHEETIEHO—2THD
Desulfovibrio desulfuricans % i\ =, BEEOEE TR EHW-FERE, Vv a—REHW=E RO 2 2%1T
ST, FOFER., ABELBICAWVWESEASTYH, L a— 25 EICHWEEES T LRI BT AR
PEARSY BRI K ELIEFEIA L 0 4 RELS D E 2L Lz, $rio, BEIZ I va—R &2 H T, ok
EMZIRNEREAT o7z & 2 AMIEHERFNC B D E RN AR DB 50% 2 B2 2 K& Ifli Lt feoTe, ZORE
BB OKRE R SE RN RSB 2T 5 9 2 ChigE ol OMIHER I ORPPEETCH L L E2H 60
Iz L7z,

I, BHFEARICET DERNAAS O KOFERZH O MCT 570, M E =ik 635Ma 225
510Ma (22> F T OHUBE > & HEEI K - HREIEEH A JHN T om BT O EEH 72 4 TR B R IRSHT 21T - 7. HERS T
DY T 2 IR B BUARREE DI OW T, iz icier L= Fikad A L, BRERE. bz on o
TR 7R 4 MR RN LB e & feNr LTz, Z OFERERAL O § %S E2S FICHEEIEH L O R 2 RN AR5y Bl %
KL TEY . B 6 #*S ERBBEAREZBEL T2 SOAREEZESZ L 2L L=, P E =R
XS MR DA % & et R AR OB 2B AT SN T AHEETTH D . ABFZECHW - IRHIRE &
FAW T CIORBBE D RFBIRINAKEL (6 1°C )« A ba T 7 ARG (FSr/%Sr) | A D RFERINLIARL (6
BCu) 72 ENWE SN TWD, AR TH LN D §4S HOEBZRFERLIOA o v F U AMEEER &
gLz 2 A 6 MSEL 6 °C,,, ENTEDMBEZREL, §MSME & Sr/*Sr ERNADHEBEE RS Z LN mhoT,
TR LB R DR RN BINE, Jef THFFECARHIFZE O Rk & o 1 15 28 KBRS & 0 RIS HZAE M BRER & o fEis ~ D
HHEMHUE R LW KRIBBE CIRE D B2 DD, FHE =Bk CIIEATIFZED 6 °C,,, fED 53T 5 5 K H
WCKBEOEEIDHFEL TNV EB X LN L7, FERN RSB MRESE TRk~ O GG & C2
< YBKFRERIEFE DB A KB L TV D E B2 bd, FEERIC, Fifk#o 6 S fEOAREHNTIWT S 1'C,,,, E
Wb L YSr/%Sr ey BRI 2 Enh . Btk §MS oA REIL, BRLAYEALALIR O Kl E G B s K
L7=Z lick ., MEKMRBRIREN R L2 L 2RI L WD EiEmilT 7, ey a bz s Ah— gt
FEIEHL D RERAY 72 IR EEYE D IR B RN AR DB BT O CRESED 6 ¥S N RERMICEFH L TNDEZ D, va
TLATI AT —varNRE T ¢ 7 RPN, ME RN AR EERICHE(LT AFRE £ T, WK
BN LR U &t =,
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Sulfur isotopic compositions of the sulfates and the sulfides in marine sediments are a proxy of the
oxidation state of the earth’s surface. The sulfur isotope fractionation between seawater sulfate and
sedimentary sulfides exceeds 50%o in Phanerozoic marine sediments. However, in laboratory, the culture
experiments of sulfate reducing bacteria generally yield smaller fractionation. The discrepancy between the
experiments and natural systems may be explained by the onset of oxidative sulfur cycling through sulfur
disproportionation at around Ediacaran-Cambrian boundary, though several studies on multiple sulfur
isotopes suggested oxidative sulfur cycling have already started in Mesoproterozoic. In order to clarify the
reason why the sulfur isotope fractionation increased at the terminal Proterozoic, it is also important to
study the factors controlling the sulfur isotope fractionation by sulfate reducers.

To solve the problem, culturing experiment of sulfate reducing bacteria were conducted, particularly
focusing on the relation between cell’s growth phase and the sulfur isotope fractionation. The experimental
results show that the fractionation during the cell's maintenance phase is larger than that of the exponential
phase. In particular, the calculated fractionation by Desulfovibrio desulfuricans, one of the most typical
sulfate reducer, exceeded 50%o during maintenance growth phase, when glucose was used as an electron
donor without iron source for the growth. These results imply that the maintenance metabolism may play a
major role for controlling the overall sulfur isotopic ratio of sulfide in nature.

On the other hand, detailed quadruple sulfur isotope analysis was conducted using drill core samples
of an Ediacaran-Cambrian boundary section in South China ranging from 635 Ma to ca. 510 Ma. A
newly-developed extraction method was applied to extract carbonate associated sulfate and sulfides for
constructing multiple sulfur isotope chemostratigraphy. The results indicate that the sulfide §**S values
mainly reflect the degree of isotope fractionation between sulfate and sulfide. We identified the two
negative 53*Squfige €xcursion when the fractionation increase, and found that the 8°*Sqyide profile is clearly
correlated with carbon and strontium isotope profile. Based on the correlation, we conclude that the
observed 5*Sq.rige fluctuation reflects increase of oceanic sulfate reservoir due to enhancement of oxidative
weathering of continental materials, particularly at the time of global 8" Ceabonate €XCUrsion known as

Shuram excursion event.
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