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Unit Il : greenish gray
nannofossil-rich claystone
and clay-rich nannofossil
chalk.

Unit [II: yellowish or reddish
brown claystone with nanno-
fossil or foraminifer-rich
claystone.Distinguished by
its color from unitll
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Fig. 1

The positions of Site U1431, U1433 and U1434 disclosing oceanic redbeds, and the lithostratigraphy summary

and interpretation of depositional processes, Unite I and [ (oceanic redbeds) in Site U1434
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Fig. 2 DRS first derivative curve of marine

sediments in Sites U1434
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Table 1 Major element compositions of the 7 marine sediments in Sites U1434
Samples Fe, O FeO Fe:O3/FeO  TFe, O Al; Oy TiO, SiO; CaO MnO MgO
Gl 4. 24 1. 21 3.51 5.59 18.18 0. 69 47.69 7.58 0. 16 2.39
G2 5.49 0. 98 5. 60 6.58 17. 20 0. 60 48. 82 6. 24 0. 31 2.72
G3 5.73 0. 90 6. 37 6.73 16. 82 0.65 49. 49 5. 87 0.33 2. 88
R1 4. 64 0. 70 6.63 5.42 14. 38 0.52 42. 25 12. 90 0.35 2.49
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Table 2 The ferrous and ferric oxide contents, and their ratios

from the experiment 1

Sample Fe: 03/ % FeO/ % Fey, O3 /FeO/ %
Red 6. 10 1.53 3.99

Brown 2.56 1. 66 1. 54
Black 2.31 3.96 0.58
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Fig. 7 DRS first derivative curves of mud sub-samples in ex-
periment 2 and continental redbed in Sanshui Basin.

Guangdong Province'®]

TEAHT 357 B SR TR HORAE B — B S Bl 2 R i
WA B R g, TR BT g s VBRI BS . BRI

JE BRI 1] IS G, SR 0 B TR (s b
FERET R E W ) AR R Y e B T e, JF Bl R
BHEIE T =K G 20 2 (R Pk B 3%, JCA 20 1
W) (I 7D 2% W1 Bt 3l JEE T 380 Ak 1) R Ak G e AL R O
P51 20 B (B 39 i (30 14 B8 # 35,160, IESE T 4021
VT UUR— B B B o b AR T

F5 b SHCREE SRR AL, U434 3507 K &0 — 41
AW MHAB RS B TFTamBiearyl, iARmaEEs
LT EHE R, 8RS BN LR Hy,, / Hy, B
PRGN 2R OB HE N 0.7 K 2.8, HHeRomA g
BERAIAL . 2R TE 25 52 B o 48 (0 R VR SR AR (Hyens, / Hooe, =
0) B AN =K HAT )2 (Hyen, / Hgoo. =00 &, LR
S5 A8 /R T AR A 10 VR B 0 Bk Az B R A 2K Bh i
PAER, AR A B TR, BT R R R
BN, BRSSP0 0y & B TN %
K UURUYY 1 21 5 o I 25 S 5 R 3 4 T



543

S 5 B 1299

4 9w

4.1 ARBERBNEERFHASE

VI 2 H N RIELLZE WY 85 DUBUR 0 o < 48
P TTR R B BRI A PR & 5E DTS 0 KA R
Aol B 0T SRET b aR HEER U e K TR R %
FEME IR, 6 R IR 00 A BB AL T 0 Y S A 3R
B, BLAZV B P R . RS R A BSR4 KPR A
PN 3§ NS A R LR S T
A B S 2 B A 5 R W] JE % 0 5 % AR TR R i A R AR Bk
BRI 400 5 9L BE 3 31 S 200 Fi1 300 °C 5 250~500 °C &4 F XA
55 K R BERK Fe &/ LE 25 “CRE 340 530 £ 1, R
TR ER REAE F & 2k W) KB Ak R gk s JF B 2 A RS IE
SEARTE B A 202 60 2 R TR TR T s B B e i R AR
FAMS A SO AT T TODP 349 Atk U1434 3 47 41—k
CLEA AR B 0965 2 5 5000 4 A = A E . O i ik
LSRR R T UL FeO, Fe, O5 LLK Fe, O3 /FeO 84722 57
BN B E R (red) BEANARRL, H A X AR A FeO
DL KR 1 Fe, O5 5 Fe, O /FeO, $§77 T 2046 —3F 41 €4 i 4
PURRIE T4 5 1 0% B PR 85 5 JF FL G 3 b ek Ak 2 BF 58 3% 1)
FeO FE 3k A FREEAE KA . T Fe Os NP BT UTFR —
s B A AR AR 2 RN BT,
TR IR £ 0, — 21 A6 BT RRTY BT 390 1) K 1A S A 38 D 3R 5% TC B 8 2%
S E X, HELRIE LA R AR T T AR, HK IR
SR BE 25 B SR ] U434 3 7 210 0 5 Al 41 66 LB 2
EHRE. QMBS B /R T U434 3l 7 g AH DT AR 5 i)
IR B R WARE— B0, #WEAR DR T AW EaFs], of B
B Hyen / Heoo OH S LLEH B BT FZ#IE K. BR T
AH TR A 3 TR 3G Tk 2 T 8 5 2R Bl n B B0 b B AR
A JRTE BUR G 20 R DU BUT B I BB il W %, 45
TR, ASCHRE U434 4t — R4 G AU RUF 51 5
TURR— B o 01 4 B 28 S 0 06 TSR JB A P06 B 1)
TR, BP UL434 3l K P41 258 I8 F U0 — Bl A B BE Y
HhHROR B VE A .
4.2 AESGHEREMBARY

R R TELL)Z (TIODP349 M v 5 J5 Rk i . 9 ir o g K
HELL )2 (ODP124 V0O LI R =K B AH LT 2 ML, e
TEFAEREZ L, BN )2 S 5 3 3 B % U g
HEER . Tk, Bk EROIZ 240, B K B4 BROR [ B b
4 R i 412 257 43 A T AR 7 B A 3 L B 1 — RO Bl
PR Ml AR R LD R AR R T AR i L S A2 g
AN, B BRI R B TR BRI
WU KRR IFH, AL KL (CORB) L H A A1
A A AR . BT RS & B 7 J R PG ¥ . B K 78 ¥ AN Ep i

References

[1] LiJ, Hu X, Zhao K, et al. Cretaceous Research, 2016, 66 115.

WERBE RS, RT3 b 8 5 05 =00 LD R L, LR CORSF 3 On-
tong Java F1 E[) B ¥ Kergulen W JE & R Z 17, #F 2,
CORB = B2 437 F 1 TG ¥ 2445 Z R R4 42 307 449 8 7 oK ki 5
o LA R B 05 R DR ORIASE KA 48 T B IS 5 D 2 I
i Z . g5 BRI, kAR R A £0)2 A AR & F R N
(AL 38— A SR BT 2 N IR AR 2 ST 3 1Y v A
TAEH 212 6 1T B R At T v Y b R R B L 8 n AR
JEG 2 LU 08 00 5 0 73R VA IS 1T 2 864 ~1 055 m R B Y Il
9 100~350 CH, K DR BE €5 3% AR R 0T B B 1 0 0 R
(150 ‘CHY &1,

L2 R ARR 3R 19 068 1] LAAE S R 47 19 4 7 M A A T 4 2
K. KRR E T2 0N 2 A B TR S 8 21 )2 1 3 R
o BRI TR XS ARR . IR L o B DL R ORI ) A A
FIEERREMT R AL BOKGURUR I 2
HELREL )25 5 A HUR B A TUA IR 25 16
AR T A B — 2L B B R R A 5 5 A
B TR AR S P CO, 5 O, WAL R, 25
T [ 2t S P e A A B, Rk 4
JZ R R 5 K B T (R R 400 ) S8 B RO 45 R . AR SC
G4 7 3t IR BE X 412 6 R SRR TR R Y
I FLELJZ 32 %8 43 A7 A6 AR L Bt A (9 4 5 — 25 3K TR B I, TR
P& TODP349 ik K Em G R B B E H KX RS
Vo ¥ R T )22 A VR IO B B B v AR A
FREM A B RE L, RUCEE S A6 B RER A
=,

5 4 ik

YA HT T TODP 349 fiivk U1434 s 21 6 — 40 0 1%
FTCART B 0 6 1% 25 5 S 00 45 A S A . 75 30 LT BTN

(1) 54508 B S B S i Xt R T FeO,
Fe, Oy LA K Fe, Os /FeO 8H7 25 S BN, BIHE/R T 805 1 40R
FEAEE, HA i FeOs &IE T B 4 R E, & &2 Jo AR
b, WERLLZTE T A AL BT . RV —BUE By B Ui
Z R AR UL434 it SEa @ Uil FE2 WK

(2) gt —JEa @l BA LR T a8 6 )7 5],
W6 A5 LR R T . TOAR M R AR Bk B kT U A LA
TR R LT BEE BB R, S B0 S0 25 R — 3, R
U434 3547 K0 J2 R IR F DR A G B i 2t A T 1
A

(3) Bk TODP349 5 ODP124 Ak KM B8 5 RIEX
KA RELZZA, a2 A LD a2 o fi+
AF L B S 18 4 38— S Bl . BEOR T ZL2 X B R R R
HEBEMNIRRE L.

[2] XuX M, Wang C S, Scott R W, et al. SEPM Society for Sedimentary Geology Special Publication, 2009.



1300 i 2% 5 61 43 Hr %39 %

[3] LiCF, LinJ, Kulhanek D K, et al. Proceedings of the International Ocean Discovery Program, 349: South China Sea Tectonics: College
Station, TX (International Ocean Discovery Program), 2014.

[ 4] SONG Xiao-xiao, LI Chun-feng(CK I, 224 1&). Journal of Tropical Oceanography (HAH HEVES4R) , 2016, 35(1): 17.

[5] Eker CS, Korkmaz S. Journal of Mineralogy and Geochemistry, 2011, 188; 235.

[ 6] Jiang L T, Chen G N, Grapes R, et al. Journal of Asian Earth Sciences, 2015, 101 14.

[ 7] Balsam W, Deaton B C. Reviews in Aquatic Sciences, 1991, 4. 411.

[ 8] JIANG Lian-ting, CHEN Guo-neng, PENG Zhuo-lun(Z£ 3£ &, FEERE. # 518). Spectroscopy and Spectral Analysis(Jf i %% 5 56 3% 4>
), 2013, 33(10): 2727.

[ 9] HU Xiumian, WANG Cheng-shan, LI Xiang-hui, et al(BI&HH, T l3E ., 228/, 25). Science in China Series D Earth Sciences( #t [E R}
2 DI ERFL ) . 2006, 36(9): 811,

[10] LiX, Cai Y. Cretaceous Research, 2013, 46 257.

[11] Chen X. Wang C S, Hu X M, et al. Acta Geologica Sinica, 2007, 81: 1070.

[12] Gialanella S, Girardi F, Ischia G, et al. Journal of Thermal Analysis Calorimetry, 2010, 102; 867.

[13] Chen G N, Grapes R H. Granite Genesis: in-situ Melting and Crustal Evolution. Dordrecht, The Netherlands: Springer, 2007.

[14] LIU Yu-shan, ZHANG Gui-lan(XI £ i, 5K#E22). GeochimicaCHER L), 1996, (1) 53.

[15] Chan L H, Alt ] C, Teagle D A H. Earth &. Planetary Science Letters, 2002, 201, 187.

The Genesis and Geological Implications for Oceanic Redbeds of the South
China Sea in U1434 of IODP Expedition 349——the Constraint from
Diffuse Reflectance and X-Ray Fluorescence Spectroscopy

JIANG Lian-ting' , SUN Jie'* , HU Li-tian*** , ZHAN Wen-huan', TANG Qin-qin', LI Jian'

1. Key Laboratory of Marginal Sea Geology, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guang-
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2. School of Earth Sciences and Engineering, Sun Yat-sen University, Guangzhou 510275, China
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versity, Guangzhou 510275, China

Abstract We presented a new f{inding that the occurrences of oceanic redbeds in the South China Sea (SCS) first discovered from
Expedition 349 are similar to those in Sulu Sea and Celebes Sea from Expedition 124, as well as to the continental redbeds in San-
shui Basin of China, all directly covering massive magmatic rocks with significance for revealing the connections between oceanic
redbeds and magma thermal events. We measured the samples collectted from marine sedimentary with colors ranging from cela-
don to rufous in Ul434 of IODP Expedition 349, and analyzed the influence of oxygen fugacity and geothermal temperature on
the formation of pigment in redbeds. By comparing red-nonred sediments and experimental samples, we discussed the redbed
genesis and its geological implications. We obtained the red values, the content of goethite, hematite and quantivalent Fe in ma-
rine sediments and experiment samples through the analysis of diffuse reflectance and fluorescent spectroscopy and Fe*" in titra-
tion test. The results showed that, (1) Red and non-red marine sediments are formed at high oxygen fugacity environment in
U1434 of IODP Expedition 349, and difference in oxidation-deoxidation environment was not the controlling factor on red and
non-red sediments; (2) The oceanic redbeds directly covering basalts in U1434 of IODP Expedition 349 originated from high geo-
thermal temperature during sedimentary- diagenesis process; (3) And we found that continental redbeds and Cretaceous oceanic
redbeds formed in different geological periods are closely associated with tectonic- magmatic active belts, showing that redbeds

have significance in indicating geological thermal events.
Keywords Oceanic redbeds; Theraml origin; Oxygen fugacity; South China Sea
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