H38% 2 HERF} 25— [ b BT K 2 4 Vol. 38 No. 2
20134 3 H Earth Science— Journal of China University of Geosciences Mar. 2013

doi: 10. 3799/dqgkx. 2013. 027

BEEEAENEAAREMXEEAR
= BRI P RER

= pl1,2 3 3 E 3.4 > 2
FEE L, ETEE,E R, EFE
LA IKFETREREELLZHE, LG HS 330013
2. AR T K FWHRMFFR, LHHT 330013
3. P EAF RIS R AR P, b 100029
4, PEMFRE RS, LT 100049

FE WIS P AR R A X o B G 2 2 [ PR A A LB S SR . S AT LT SR AR M AR o D 2R A
T BRI 0 A2 A A ALBR OB G AR P O AR A e b — B Il A S A JZ B i i B Bk A5 DA S ek £l
FZRA P TOC BRI R \DOP LA et S 2 M5 & B 9090 A2 7 J1 280 BaNiL Cu Hil Zn j7284ES TOC 5 5197421k
— B AU R AR J B S W PR R R T IR R K AR A IR AR A S R0 R 7 A . ALY S AR A 4
DAL AR AU X - ThT S A T T R Tl ofe = 9 5 SR W B 488 e ¥ 2R 2 R W 2R 0™ 0 A LB ) 23 ik TS AR R 4R
AR R AR IEIE BRI K AT SR — AR IR B

KR WP 15 AACE JEUA s WA s AR X T A2 k.

hEHZES: P588. 2 NXEHS: 1000—2383(2013)02—0266—11 Wi BEE: 2012—04—15

Role of Sea Level Fluctuation on the Formation of Organic-Carbon-Rich Sediments
in the Chihsian Formation in Sangzhi Area. Western Hunan Province
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Abstract: The Middle Permian Chihsian Formation in Sangzhi area in western Hunan Province shows remarkable cyclicity,
where organic matter cycles also occurred. The study of origin of organic matter accumulation in the Chihsian Formation helps
understand the role of sea level fluctuation on the formation of organic-carbon-rich sediments. Using a cycle as the study inter-
val, based on the study of pyrite morphology and geochemical parameters, such as TOC, §*S, DOP and trace elements, we
find out that the variation of ocean surface water primary productivity parameters, such as Ba, Ni, Cu and Zn, are consistent
with TOC contents, suggesting organic matter accumulation was controlled by primary productivity. The redox condition in
bottom water is related to primary productivity. The ultimate origin for the organic matter accumulation should be the high-fre-
quency sea level fluctuation. Rapid sea level rising brought rich nutrients, flourishing surface water biologic productivity. The
decomposition of organic matter from dead body demanded more oxygen concentration, resulting in dysoxic-anoxic environment
in bottom water.
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Fig. 1 Geographical location of the Sangzhi section
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Fig. 2 General view of the study interval, the litho-column and relative sea level change at the Sangzhi section
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Table 1 Trace element, DOP and TOC data

[ETiRe2 ED11 ED12 ED13 ED14 ED15 ED16 ED17 ED18 ED19 ED20 ED21
Li 1. 69 2.01 3.89 17. 36 21.54 1. 84 3.13 14.12 10. 51 4. 49 2.53
Be 0.02 0.12 0.13 0.37 0. 26 0.11 0.13 0.23 0. 25 0.12 0. 10
Sc 1. 29 1.92 1.52 2.49 2.21 1.93 1. 96 1.73 2. 46 1. 64 1.52
\% 3.07 8. 97 7.99 42.92 35.55 4. 09 4.99 21. 63 23. 37 3. 96 2.87
Cr 6.53 3. 69 7.90 21. 33 28.17 17. 84 5. 54 17. 04 30.92 8. 24 16. 76
Co 0. 85 0.82 0. 77 1. 58 0. 99 0. 89 0. 81 0. 88 0. 88 0. 69 0.75
Ni 4. 44 2.87 2.88 13.01 10. 36 2. 87 3.82 5.72 6.32 3. 80 2.76
Cu 0.52 0. 35 0. 50 5.01 4.18 1.28 0.71 2.02 3.59 0. 66 0.12
Zn 7.52 8. 27 7.97 31. 48 23.08 8.57 8.74 14. 11 21. 08 9.73 8.42
Ga 0.07 0.17 0.23 1. 80 1. 02 0.15 0.21 0.78 0.54 0. 24 0.07
Rb 0.18 0. 69 0.71 6. 60 3.70 0. 94 0.92 2.35 2.59 0. 56 0. 32
Sr 1309 1256 907 369 223 977 974 451 654 968 1128
Y 1. 09 1.74 2.12 5. 71 3. 80 1. 66 1. 88 3.98 4.77 3. 86 3.24
Zr 0. 56 2.99 4. 29 15. 06 10. 19 1. 67 3.37 7.73 7.68 3.36 2.62
Nb 0. 49 0.48 0.52 1.79 1. 24 0.70 0.61 1.09 1.09 0. 54 0. 45
Mo 0.24 0.52 0. 82 3.20 2.03 0. 46 0.31 0.42 0. 35 0.22 0. 27
Cs 0.03 0.07 0. 09 0. 68 0.48 0.10 0. 10 0. 28 0.22 0. 08 0. 05
Ba 3.53 8. 46 6. 68 21. 67 13. 36 5.88 6. 05 10. 31 11. 86 7.66 7.18
HI 0.02 0.10 0.12 0.42 0.29 0. 05 0.11 0.23 0. 23 0.11 0.09
Ta 0. 04 0. 05 0. 05 0.13 0. 09 0. 04 0. 04 0. 08 0. 08 0. 05 0. 04
Tl 0. 04 0. 06 0. 05 0. 25 0.29 0. 05 0. 05 0.09 0.07 0. 05 0. 04
Pb 8. 54 12.73 9. 68 9.33 6. 40 2.69 7.83 10. 88 4. 31 1. 87 10. 11
Bi 0.01 0.02 0.02 0. 10 0. 09 0.02 0.02 0. 05 0. 05 0.03 0.02
Th 0. 06 0.18 0.21 1.18 0.74 0.15 0.22 0.62 0.62 0.24 0.19
U 2.30 3.13 2.11 8. 10 4. 83 1.58 1.85 3.06 3.38 1. 47 2.26

Ni/Co 5.22 3.52 3.73 8.22 10. 42 3.21 4.71 6.52 7.22 5.53 3. 69

V/Sc 2.38 4. 66 5. 26 17. 26 16. 11 2.11 2.54 12.52 9. 49 2.41 1. 89
Fen - - - 0.168 0. 056 0. 019 0.072 0. 304 0. 230 0. 020 0. 053
Fe, - - - 0.078 0. 026 0. 009 0.033 0. 142 0. 107 0. 009 0. 025

DOP — - - 0.621 0. 393 0. 510 0. 803 0. 862 0. 816 0. 431 0. 749
TOC 0.11 0. 08 0.25 0.71 0. 66 0. 09 0.1 0.41 0.52 0.18 0. 18

Ve R TR 10705 Fen SRR & i B0 00, Fey, SEEART B B, 8007 263 TOC Bpi g 4.
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trace element ratios (Ni/Co, V/Sc), DOP, and §* S isotopic composition through the study interval

TORRAT LAYal 2 3238 43k it o6 3R R T s i B4 Y 10
LR R BRI/ DA LT B B A R T o R
(Y HERR B [RIAE 2338 0 B T 20 T 0 fife TR B o
JCR R, 55 51 U T FRAE A ED14 A1 E AR
EDI15 [FI#E A5 007 2 TR s #3822 IR KL (H
H Ba Ni,Cu Fl Zn & 5204 W] W 12840 (K 5)
LN AST R SOEE L ive e gl A 1P Ny S S
(b2 525 PERRAE R 43 WAL, FF f ED14 BTRRET A
BFRKEE S T EDLS SRR, i RPaX 2 A4 i
() Ba Ni,Cu #l Zn & & ARE H T8 72K 1A
[F] 5 | 2 ()Y ) 0 A 7 T AN TRl s ). A Ba 5 5
W FERGIR Ba 19 STER AR IR Ba i DTk, RAA A TR DT
BREIBHR 53 Ba A Re R BRI 9 A 7= 7. 5 A2 U Ba
P A RN (Dymond et al. s 1992; Schroeder et
al., 1997);

Bay, = Bao, — (ALX Ba/ Al jusitca) - (2)

Ba/ Al FCAE R HIAH B R 5E v M 52 F- 34 {H
(Turekian and Wedepohl, 1961). 7EHGEE Hh ], 34~
W 1 IX CELFE SRAB LX) R 9 5% B ik R k- %
PeIREE (AR AL 55, 1997 PRt 745, 1999) , im &5 7y
fifi , Bl U5 Ba sTdikiz /N AU Ba A BTk, 1 L, H:
AFAR 1 X 8L 48 P 0 R i v (B B8 AR R F 5 ) T 2
80 k) W EE 2 i R £ 2 U5 Ba 193150, i Ba
54 Ba LA (Wei et al. o 2012),
Rl VR DT HR %) Ba AR 2. SobE 1) 1w L Rt ) T B HE A
T BT 2 A B8 320 vh R S KR 1
B CE A JEHR) - Hfli U5 Ba 1 57 ik AH X 5 A%
L FEAR ARG, AT LA S Ba & AR AE TR Ba,
FH L SCAT I At PR R D s I A 2R R T TIUAAR & L B R
ER BN B Ry aE g  IF A DR R i R R Y AN R 1T
FEPIAR R 81 (Bishop. 1988) , YLAL W i Y A 182 0L
AERCUT. PR B0 A 5 1T DA S R PR A 7 T 1
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K. PLAY) Ba Ni,Cu Ml Zn & & 7EFE A ED14 4k
FEAEVEAH , 72 ED19 W AFTE/ N IEAE (BT 5) , 73 51l %F
07 AR R T A2 Al ) P 45 T W 2 R X ¥ T
MR SR 7 1K B A8 — 3K
3.3 BHRREMIEHEER

— A Ry I AR R A R R A2 R Rk
TR 1) SRR, LA K AT AILJBT 53 i Rl 480 75 2K 1)
S, A B4R B9 Ak SR S i (Demaison and Moore,
1980). T Z AL DU KR AR, e R IR B 294
AR EETIFEAE T . B 20147 1 G2 3R B8 v Ry
TR Bl 2 KR A T KRSt KR 3 J2
ST BETERC /. SAE Hh X UK AR E AL IR TR 5% A
ZHN B G IH AT 1 S8 A — 3, BUE IR
B2 v B 9 A 7 T K3 BOK 5= 1 A LB M
PR A DL BT 53 it T R VS B A A S 5 | S 1) A
X, 2007 s A5 45, 2009). (HAAEE A,
DOP fit JCER F B LA KB B i [m] 57 3 45 7 119 46
IR JFKAF- B AR B e A S 6 145 Jo 0 e R
ED15 JURRE I, M 40) 9% A= 7 7 % ey e {8 A7 T 45 o
TUA T ED14 GUAIRT 1. o B, Ak AR 5T S A 5% 1
SEEERE T G T AR 1K B A2 Ak, TE AR TR ALK A4 3R
Berb B R I I BT UUAR ) — /K i (SW
sediment-water interface) DL T JLJE K sk JL 1+ B KR
Kb (Pedersen and Calvert, 1990). ¥ i EDI15 Fi
ED14 #Hk% 9 cm, 78 ED14 JUAUW) Cof B F #1447
77 e W) M AR ER I S5 I, IE A& EDIS Uit
FHITA  ED14 509 19 vb A AL 5 %) 41 1 i R 6 ik
T 52 A R A A S R B T BB IO AR A 2 T T AR
PRI A 4, 2t B 40T v U T A& o D
R IR I 5 TR0 AE 7 0 B s B R 4R
A B SR Y T S R0 Y 45

WA= 2B R e S SA PR & & TOC
AR —350, R 8 A 77 3 X 4 e 1 TOC 8, & B
A BB A H G SZ W 0 A= 7 O 1 4 ) CEUEEB AX
F,2007 ;A0 45, 2009). WLk AE 7 H) Y AR AL 32 B
J WL TR B HE I L T8 SR 5T — FBOR YR T R U
BRI DL R TE TR A R 1 E SR . Al
iy DG 5 2H b ER T AR N S0 1 76 1 ke = Bl U Y
BT FXIH 52 (2007) TA Ay » 48 F b XA % 40T ) 3
FRERAN T RER H BE IR AR UL L 2 Y I >k B Pan-
gea iy il 52 BRERATHY B 2R KA G Kk b i ig
Ml AN B X AR ™ ) i 3 8 32 45 T 1R B SR Y B Y
(IA

WiEE 250 LRl &l 2 3 A = UTAUE ]

(BB RN 7 &8 7%, 1994 s AR FIFRACE] . 2011) X
N 3 A = 2 ifg S 1 AR Ak E ] CBLEE B F O & T
1994). ARUHFFE )2 BE A TG 4 b 1358, t RIS 2
A = G- T AR A E T HP ) TSP TS R T B Bk
FEIX =G - T R A b A A 4 TR U fg
ST B CAn &l 2 vh CS BERD DL K T % S 24 i -
THBEEh (B 2ty C1 A1 C2). Ik 7 1 L KAk
W R S A AR A X8 5 A (D0 5 7S 200 AR G- T Y
AW A L 5 1 - T B T X By 3 o 1) 9 2%
A 77 7 LA SR T 7K AR, S 30 e AR X Vi S T 1
FHBS 5 s TR O R R 3 i S R I (B
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4 45t
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