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Fig.1  Organic mineralization and steady-state redox zones ( modified from reference[4])
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Fig.2  Global sulfur cycle and its isotopic composition ( modified from reference [25])
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Fig.3 Effect of openness of diagenetic systems on sulfur isotope (modified from reference [45])



LA

R FEA A DUBE RN [ A B B ) 3R A 2405 127

i, FETPR S HIE A O AR S S
FNEE B SE G B IE B AE SMTZ N, A HLE 5 H e iR s
W R AT, 5 AOM S A [m] I Y ABFL B /K Hh i
fiR ke,
22 FFRBEPERGKT RELMER
TERKTUREREE h , SRIZ DRI 32 2R |
it R Ik S ) B AR R AR A B A A o R A
it | JE RS 8l U 5t )2 (mobile mud) , 471140, B4R
LD e J5T DX 1OVRT AR Vg 4 ER) 9  90 JB IX1, X S fiT
J2 0 JBE R B T R IR A B A AL, BRI, A&
e KA AR R 2R, LT RRURI i i 1) P8 T 52 M T
FA Y B A R, B2 &K s,
HA G ERE, R FE B OUR Y R 2R 5
BT 0,,NO3, Mn* Fl Fe™* 85 S8 AL R O TR HE , AR
TRGERS T WEARIETY]IREG TR En
[F 0 2R A5 5 B AR RR S s P58 (18 4a, b)Y, 18
RS HUA B, sl e iZ h DLk AR A e ik
JOR 2, N ARHLZE P A 1 HLS LR 2 2 DU 9t

R AL, 3 % BRI HLS B A SO, 3 H S LR
K B ER R B )7 ZE LR, Bl 24 S Bl R
i (P& o)™, 728 BLTOH AL AR IE S BE , 7= B T
PR 5 3 b E S 1S 1 H,S W TR BE & S B B ik
W, X A] RE S BB ER AL IC SR B R IR R A
A 22 T (RIS 25 438 (AS) A8 /N 28 A8 17 {1l L (B FF:
AR F T A W B TR R 3 A R 1) R 62 3R 40
(&) BT/ N2

HXF TR IREE K DURER BT, DU T
T UUBUER 36 PR A AL SN AT & R
B RCE AR, FEEIREE T B Y
THFE 0 BT N B KA 72 (R B R £, A1 ikt B
# Wik MSR (1) % A, LUK B2 £ A0 A B H,S 11
T )57 28 AR AT 3G I (IR 4™, 180T 15 S Y Bk
s, R R DA KA W B nT DA SO ) 7S (]
IV ) RUBE 7= A A K Hb I8 o, T A E GROK B s v, UL
FRIR S AR R, 1 A AR A0 TR R el FL B /K 5 1
IK I AE il | 3% 0] e S BURAR H LR e e 1 Bk

a
TS HCE b B8 o2 38T
W W
UL SRR S
o, 14
! x
) &
NO, 1 =
g
o Mi" Wik -
B ®
S
=
R
sov Bl S
€0, A — €O,
c d ® o
[¢] 15 [ ]
o o L
35+ 0 Opo O e ®
AP S AT s TR ° e
30'000085800080 ot ° 5 o
® 8o & o of °° 0 ° 00, o
B5F o P oO g s °® [}
g ° g ° A ® 0 €
§20— o £ -re S 0 % 0 Ve, o
S ish £ 338 &° g
@ e . S g 0 %0 o 8ge %ep ‘::
% ok USRS RAS % i [ A o e ®
o oo ® 0o ®
-30 ~
2l 5 VBRI @
0 1 I 0 1 I 1 1
0 20 40 60 80 0 20 40 60 80
Carbonate/% Carbonate/%

Bl 4 AN [ A B85 o S0 A ok D P 500 i [5] £37 3% 2
(a) (b RE AR RS AL JEUT 91, B 11 SCHRI64]: () () ERAKTURLER S T, IR 32 2652 B B e
il R K ERBE B BRI 3 3% (60 A W02 , BRI (Carbonate) &5 BRI R G ULBIERES , &5 ik

M ARFOR TR, & A TR 1]

Fig.4 Redox sequence and sulfur isotope composition in different diagenetic environments
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Fig.5 Relationship between sulfur isotope composition and sea-level change (modified from reference [68])
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Abstract: Authigenic pyrite is the main mineral specie of reduced sulfur in marine sediments. Its formation process
is related to organic mineralization and affects the global C-S-Fe biogeochemical cycle. Sulfur isotope fractionation of
authigenic pyrite is mainly controlled by microbial sulfate reduction, but recent studies have indicated that the local
depositional environment also affects the composition of pyrite sulfur isotopes, especially in shallow depositional envi-
ronments. In an unsteady shallow environment, physical reworking and bioturbation lead to reoxidation of sulfides
formed in the sulfate reduction zone, which in turn affects the sulfur isotopes of pyrite. The sedimentation process in a
shallow depositional environment is readily affected by paleoclimate and sea-level changes, which cause drastic fluc-
tuations in sedimentation rate as well as instable input of , for instance, organic matter and active iron. This in turn af-
fects the openness of the diagenetic system and ultimately affects the isotopic value of pyritic sulfur. In addition, any
change in sedimentation rate also affects the movement of the sulfate-methane transition zone, resulting in the conver-
sion of organic matter and anaerobic oxidation methane sulfate reduction, producing different sulfur isotope signals.
The study of the sulfur isotopes of authigenic pyrite in the mud area of the inner shelf of the East China Sea provides a
good example for depositional control on the formation of authigenic pyrite and its sulfur isotope composition. The sed-
imentary process of this area has been well studied, and its sediments have been shown to be enriched in authigenic
pyrite and biogas (CH,). Therefore, it is an ideal site for studying the sulfur cycle in a marginal sea, and is expected
to provide a new perspective on the global C-S-Fe biogeochemical cycle.

Key words: pyrite; sulfur isotope; microbial sulfate reduction; sedimentary environment; East China Sea



