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Fig. 1

Geological background and location of the study area

(a) global paleogeographic map at ~100 Ma (modified from Scotese, 2021); (b) tectonic sketch map and section locations in central southern Xizang (modified from Li et al.,

2006)
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Fig. 2 Lithology, biostratigraphy, and integrated column of the Youxia section,

Dingri (biostratigraphic data modified from Yao et al., 2018)
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Fig. 3 Micrographs from the Youxia section

(a) calcareous shale, sample YX-5, 3.75 m, cross-polarized light (XPL); (b) calcareous shale, sample YX-5, 3.75 m, XPL, quartz silt; (c) calcareous shale, sample YX-17,
12.75 m, XPL, glauconite; (d) marl, sample YX-29, 21.75 m, XPL; (e) calcareous shale, sample YX-49, 36.75 m, XPL; (f) calcareous shale, sample YX-64, 48 m, XPL,

foraminifera
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Fig. 4 Vertical distributions of carbon isotopes (6"C,,, and §"°C ), total organic carbon (TOC) records, detrital influx proxies (Si/Al

and Ti/Al), redox-sensitive proxies (Cm,;/P), and paleoproductivity proxies (P/Al and Ba/Al) in the Youxia section

(shaded area represents the Oceanic Anoxic Event (OAE) 1d interval)



5 53]

Pz A - B ST B 0 OAE 1 78 ZR A5 F Sl Aty #4885 i )37 1855

34 RBHNKRESE

THUT F TV AR AELAT o DU AR K TOC 5 i
T 0.18%~0.46% , F-HI{EH 0.28% . TOC M
0.24% H T % 4.9 m Ab 1Y 0.32% , Bt I H B0 R B Y #
78 8.4 m &b TOCAH FF#EH 0.24% , SR J5 TOC fHARXS
B, - AE 9.1~31.5 m Bt AR FR I B, B S oA
0.18% % 0.29% , TOCAE M 31.5 m 2Z Ji5 B {4 52 B 1 14
KA, 7 43.4 mAbiEF) 0.46% .,
3.5 TERMBKUFIERR

R T Si/ALLTi/ALF Ze/AVE 43 5904 T 2.99~
415 (F343.51) .0.17~0.22 (CF- 3 H 0.19) . 6.32~
13.50 (-4 °49.60) , Si/AL{ELAE ] T 0~7 m 7 JE Il /)N
J B R B A B IS TE 7~27 m A5 R ) 5 v 4R
27 m ZJ5 , SUALE B B A8 /N (& 4) , Ti/ALF Zo/AL il
2w 5 SAL ALY B # . aih Rl C, /P
(T 2.72~10.72, 344 5.34) 7 36 A5 THAE 1Y
JEH MK P AT (800~1 650) x10° (- # H
1 272x10°) \Fe & A T 2.2%~7.4% (3R 4.5%) |
Si AT 9.9%~19.1% CF¥°8 15.4%) Ba & &4
F(90~596)x10°(3F-H1 4 229%10°) .Cu . Zn Ni & H#4
B4 TF (13~627) x10° (F- 35 7 83x10°) | (34~448) x
10°CFE7498x10°) . (13~62)x10°(SF44 4 30x10°) .

4 HhHE

4.1 BRPA/RAEARRRIBIRA B

o TUUBUE B 32 Z2 IR sca VR S, 50t
R BB R 6 255 2 R IR IR OB &L, R 7E i
T [l v 23R a2 Hir s DL oGP A TR T . A
N BIRIRER R 60, (/N T~ 10%0 I, B i 32 2 A
VE F B9 52 Wi %8 )< (Aharon , 2005 ; Shen et al., 2023 ; F
PEAE 2024 BRI, 2026) o T T A RE G P
PE(R=0.079; &1 5) , e X SEAF: it 25 0K A2 ) e I 40
VEFI B2, AT IA A T &) e [ o7 28 i e R B8 T
JRIE RIS .

KPR B FF OAE 1d 78 47 482 0 74 V8 38 114 F
GRS BTN N ZE U = B S &R 1Y Albian/
Cenomanian $ 28 FF & OAE 1d Bk [F) 137 2 F AR 4T
T AN B A W b 2 25 R [R) A R 5T (Kennedy et
al.,2004;Gale et al. ,2011) . 7E Albian/Cenomanian 5%
LR B HT Bk R 3R S B s M L FF
2y J DU AR B A T A A B, MR A T 0.5%0~2.0%0

-6.5

[ ] [ ]
e® o0 O
-7.0— °® 3 [

o S0 .
N o:‘........ R2=0.079

-8.0F °

-85

50, /%(VPDB)

9.0

95+

[ ]
=10 1 1 1 1 1 1 1 1

.0
~0.8 -0.6 -0.4 -02 0 02 04 06 08 1.0
0"C,,/%(VPDB)

PSR E AR SRR OGP
Fig. 5 Correlation of carbon and oxygen isotopes

in the Youxia section

(Scott et al.,2013; Rodriguez-Cuicas et al.,2020; Fan
et al.,2022) , X — & W 1E A 3 S8 = AN PGE
BT 15k [R) 47 28 47 0 53 0 8 DU AS =2 (43 S0 1y
C1~C4Pu-BrEe, B 6) , Hirp C1~C3 BrBod i OAE 1d
AR X ] (Kennedy et al.,2004; Gale et al.,2011; Yao
et al.,2018) .

FEIH T 1 5 0 0~7 m 2B L8, 5 8"C,,
il 26 49 52 B Bl O IR AR AE , 1O 0 TRl AIESE b
)3 BT (0~4 m) By IAIHE S 7100 (Yao et al.,2018) .
FE 7~22 m 45 5T 005 5 U8 K 2 B ORI TR Y
C1~C3HrBL) ,8"C,,, 5 8"C,,, i 42 & AR LM 1E 17 fi
# , Horh 8UC, AR JC R B2 s 7E R 12 m 4 ,87°C,,
i £ 1 S 3] — U PR Y 7 O T R B AE 8UC, it
LRI . BN, BT A TE CL.C3 By
BEHRH A BT | SR B , 7R AR 9T A il 2R
FRBETEEE B, X AT 587 BT A 5T A AR A
B[R A S A PR 5 7 23 m ALY IR IR 2 257 (I
FHIA C3 B BT ) L 84C,,, F167C,, ¥ H BLK IR 61
It , I A% W 43 113K 3] 1.0%0 F11.3%0, 3X 5 /T IC 5%
P Z A 1.3%0 18 I Bk ) 57 25 97 D 245 SR — 35 B
J 1Y 23~30 m 45 5T 015 5 U8 KA B2 OV TR
C4 B B ), 8°C,,, M £ 52 B — ki 35 1Y OF IR
(24.5 m b)) F—YK G fii (28 m &b ) 5 5 B[R], 87C, , ith
28 [ 23 m 5 WHFEEIE IR 2 48 mo 30 m Z )5 (E C4 [
B2 J5),8"C,,, MR 7E 32 m Ab Pk iF 1 2 0.68%0, i
J5 5 8"C,, 27— Y5 P9 ik 8 5 s A TCAILaR [R5



1856 A

¥ Ha4t

A5
U]
W,

(Yao et al.,2018)

o) il
* i, g

Norte de Suramérica
%N B

Chihuahua Trough
A 15 5f
(Rodriguez-Cuicas et al., 2019)

K, H

Barnasiowka-Jasienica
AN VA
(Scotteral.,2013)

W=
(Bak et al..2023)

/

—A

/A

\\\/\/\\ /—\J

\
|~

05 10 EX o o3
3"C.p/%(VPDB) 3"C., % VPDB)

50 275 270 35 260 255 250
5"C,, /% VPDB)

(g T Tt B =Y 2§ 26 25
3"C,/%«VPDB) 3"C,, /% VPDB) 3"C,/%{VPDB)

K6 Z=WNEiH Norte de Suramérica i) 1] . 3% [E Chihuahua Trough B | % % Barnasiowka-Jasienica | [ A1 B 1 35 1 1)

W [6) v 25 % e ($ Scott et al. , 2013 5 Yao et al. , 2018 ; Rodriguez-Cuicas et al. , 2019 ; Bak et al. , 2023 152 )
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al.,2018) , XF I IO RR M2 R FE AN, R 2 vy 4 e
R R, 2 RAFE . 7R RGBEA I RAFXT HERT A
ATHIJZ 27 W H )2 2 5 ik (R 2 b )2 2 5T R
AIFERE E (Yao et al.,2018) , A5 SCHF 8 e Zf0 3 1 351
T 11 7~22 m JZ2 BERG 2 0 OAE 1d 44 i it 07 (g TR
ICSEIX ] .

T IR 28 ML 2 24 32 o 1 b 2 22 X Eerp
(Jarvis et al.,2006; Scott et al.,2013) , I L AT B3
R R R B E S ARk g MR UE X . BT
IR 50 1 JCHLAR [R5 2 1 26 T 2528 R AR AIE 5 4
BRI 22 #3511 (4035 [ Mont Risou i) 17 2 A Y
Monte Petrano &) 1] . Jt K FE ¥ 1 ODP Site 1052E) i
PR & B, R H U A OAE 1d 52 8k(5 %
—3(Yao et al.,2018) . N 1H 0~30 m JZ BT A
MLBR R ZAEA T T -28%0~—26%0 , ZAH AR T 12
e TR A AL A ML AYERAE (Dean et al. , 1986) , 7£
KB S0 R ) b B S v MR AL §1°C
PR b ) 30 VA T Ak R S i D LB B R
(14 1E A (Hasegawa, 1997 ) , Hii B B 25 & 2 BRI
WRIZIE S e 5 . PRI AR SCER S il R
T 8C,, M 2R A8 AL RRAIE 55 4> BR At 28 B3] T i4E 17
XF L 4B B G PR Sl AL

OAE 1d S F)a sh 2w ~ & d JoHl A Pk [
o 28y 26 34 3R 30 Sk B B 19 Tt % SRR AE AE 25

Chihuahua Trough | AT (Scott et al., 2013) Fl i =
Barnasiowka-Jasienica | 1fj (Bak et al.,2023) 354G
R (E6), A, Z N EGHL Norte de Suramérica
# M (Rodriguez-Cuicas et al., 2020) . Chihuahua
Trough ] M (Scott et al., 2013) Lk K Barnasiowka-
Jasienica ##/|[l (Bak et al.,2023) 11 8"C, I 2 I HIA
() A B A0 ) A% L 2 AR RR AR I 51 TR 67C,, A1
S°C,, M h B ARGFIIC 5% o b il R )
W1 18] 19 8°C,,, fH A T —28%0 & —26%0, 5 Z= P Hi I
Norte de Suramérica ] M (Rodriguez-Cuicas et al.,
2020) KL R AF 09—k, 555 1 e iR
AP BRARFIE . A 6°C,, I R B A7 A Xt
22 5, fH Il R #1558 [ Chihuahua Trough # I
(Scott et al., 2013 ) i ¥ i € AHAL , 73 51 24 1.4%0 1
1.6%0. 345 LA B[Rl 2R S L o0, 05 DX
TEITEL R T BERR AT OAE 1d, B 4 pkid st H
A RO et
4.2 OAE 1d #[8]E B it X i PRz BN

Mo IR E RN R b 0T R OR YAl 06 BT 75 A1 15
SE H L DRGSR 28k, R I CE TR A
BRORE VBK ERANESSEOCER , PIVE N PPAG T B A A
J148 %5 (Rimmer et al. , 2004 ; Tribovillard et al. , 2006
Liu et al.,2019; Shen et al.,2020; Hu et al.,2023) . Ti
A Zr FE SR RPN W (AN 47 4L
A1) 8%+ ) 5 (Tada and Tijima, 1992; Murphy
et al.,2000; Rachold and Brumsack,2001) , m3E4= %)
BRI Si ) A TR A S s AR b — 2 - )
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(Calvert and Pedersen,2007) . #HJ% , Al #1 K FE ¥
RT3 0 KA A =1 (Rimmer ef al.,2004)
I, I ALBRAEAR S BY Si/ALLK/ALL Ti/ALFI Ze/ Al ]
VE R B S A 08 85488 o SI/ALLTI/ALFI Zo/ ALE Y
e gl BERT LA A DX A K iR i 55 (FR 77K
SCHEPAGR B ARAL ) , L RENEFE 7~ Hh Vg T 1T TR S 30
8 8 iz 1 B B 22 (Fantasia et al. , 2018 ; Ruebsam
et al.,2019) . FEFEZLPGRY 5K 5K AR, 1 7
e fili S DU A T I R B S, Xl
ARG AL o3 7 b 3 BT DKL AR JE 410 A
XUk /b 5 5 Z A, FE AR i B, W 7 4 ) 7 Hb g 1)
I, DOV £ i LR S 2H 43 A . — Bk,
Si/ALK/ALEL AT LA >k 8 7 I 378 i A 9 R g 0 o
Ti/Al Fl Zo/AL {5 °] H T 48 7= WU iz 1 Fili 95 7 8
(Reolid et al.,2012; Xu et al.,2018) ., 7% & 3| XALAE
FHXTCRR A v K 55 5 052 ), ASBIFSE L SE BE 46 Si/Al
Ti/AlLFN Ze/ AU KA 7 65 8 i A JF 21748 05 v] S 14
PPAL o AVVE R oo Al v i Bl R B JC 3=, BUA R

FHANAE P R i EL 5, PRI TR LA JT 2R (Si
Ti Fl Zr) 5 AVHEATAH IR 23 BB 8 L= 75 R U8 T i
JEHE)E (K Ta~c) o BFFEIZBEN Si AT ALZ (B HAT 58 AH
Kotk (R=0.85) , [AlBP 85 ™ A WL A=k T4, W Si 3
FURIEFREIEREE o Ti 5 Al Z [ 2 A 50 AH b
(R*=0.88) , 1l Zr 5 Al Z [A] F 30 55 40 ¢ R=0.12) .
ZEA UL BT ANBFSE 8 5 Si/AL T/ AVE T LR 7 it
LI EL TN

TEIM R T P, Si/ALLTi/AL{E7E OAE 1d Z RiAH
XTEAR, HAE OAE 1d B PR A AR X 4 i A (KT 4)
FRUABFFE X TE OAE 1d 1 [H] B U5 6 g B S 38 . 58
TSR R — L E T X —id 2 : OAE 1d F 471
& a AR AT BT 43 o0 3 Bl IR A A1 0 5 ik
I, SR T A6 A2 0 T B VA S o B S o,
TRAERTAS R, J5 53] AP , 3% DYt Isf ] P A R Bt 5
PRI o — BT, DU T DR 2 i ol o V5 e
B (ORI 3l 5 (2) R S P16 T R 5 (3) A
AL (4) VA B LI ZH A (Reolid et al., 2018 Slater
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Fig. 7 Correlation of various geochemical data from samples in the Lenggingre Formation, Youxia section
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et al.,2019;van de Schootbrugge et al.,2020) . WF5E X
UL FR 24 55 %58 Fa %€ (Jadoul et al., 1998; Garzanti,
1999; Wang et al.,2005) , Kt , X 3844 135 3 2 F1 ke 7+
FFAS IR 3 AT 5T DXl U5y A3 0 Y 3 2 DAL
T30 e Al I (R R — AR ), PRRE
IR, RRHR I R R T — R 1Y 1 {2
(Mansour et al. ,2024a; & 50845, 2024) . B4, {E R
T NS e R B A (18] 3e) , 4 A0
W e Wl T g #F 5 % (Choudhury et al., 2021;
Tribovillard et al.,2021; Gu et al.,2025) , A 1 bl Y5 %
o8 i NS D PR A A AR A o T G B 2 A
SO I U A A B0 8 B R A A ] e St 2 A O RR
T L2 AFAE AR A £ B X (Site U1513
Ui a5) R K Abu Gharadig 20 BED 2-3 H- DL K& Z N
%t $7 VG 5B H X La Grita Bt (Rodriguez-Cuicas et al.,
2019 ; Mansour et al. ,2020a; Fan et al.,2022) . 4ERA
[Fi) vyt LB 458 198 b, DX )92 A i 5 A i 2
G, RW AL AR LIRS A 45 1 2 A skt
B BT ABFFEEE Y, Central Kerguelen LIP Jk 11175 3l
A AE A il & R B A T OAE 1d S A BRER A PA 40
B FEZ A (Yao et al.,2018) 1% K LG SR T
Kt CO, T2 Z RN B F G085 & sk ek
Thil AR K SCHE RN | Bty A3 5 | £ el i P8
R T A A B R A
4.3 OAE 1d #i[8)E At X E TR 51

KA SR 6 A AL Y AR R A D 2
M), b P SR D BRI T o R AR R R AR
I3 A AT RPN (Wei et al.,2016; 5K IR 3 1H -,
2020) o — R, Bl SE —H AL IR B R 0 R A
R B FE R XN CF Y B A% 5.0+
1.7 pm) , S — U AR TR U R AR R Bk
BRI R G EHAR 7.724.1 pum) 30 o &R
BRGSO AR ARTR A UL (Wilkin et al., 19965 Bond
and Wignall, 2010; % BEHESE,2020) o 70T TR
AR 99 VAL il TR A R R R B AR IR B R, i 4 ]
B IR I A B i my  AO A T Rtk
BRI HYIE

TEAE HICE MR 2= R bR Z i, B HOR PR T
VAl R OUT ORI TR A LU =R A
Az AN E R (Tribovillard et al. ,2006) , AT
FAXAETE B 3% Mn Al Fe X PIRIOCE , M0 ALY & 5232
J& i A B FE i, PRI Al-Fe-Mn [ mT DL TR AH DL

TR 215 & A RO ORI IT R o 7E Al-Fe-Mn [K]fift
A R AR APRIBTAR X (1] 8) , 15t B AR T 5l
SEAFEAER), ARBTFEAE Y TR R AL 28 AR oA 52
FIPTE SIS . A LR S8R A (C/P) 2
S FIWITIREE RN TR A 1) S A S 25 Y
FEPR L X2l TR TR B S IR R K
UV OC A T BRI , SR S e gk 1
il i i B8 (Algeo and Ingall, 2007; Yuan et al.,2017) .
TEAN— R AL IR A BLBT RS = A 1 (P) 32
S A AR IR R BT Y IR A7 TR DA W)
(Sannigrahi and Ingall, 2005; Algeo and Ingall, 2007),
LRI B9 AT BB 25 5 i A0 7 03 il S B0 5 AR
G, PR =3 (B AR . SR MRS IR B rh, U )
HP R Bt 2 PRIk 1) SV BB i A s D s i T R e
TR KA AU Hh i B3 35 1 PR AT (B DL AE
BRI EE T A R, SR B C, P THE . CL /P
{ERT200 AT 50~200 FlI/N T 50 43 5% o7 R4 Uk
SAALASEALIRGT . T4 R 2 B A R R IR T
Wy A BT, PRkt n] HLEBER R A HLEOR IR
A% (Algeo and Ingall ,2007) . FEJH T I THIFE 5, B
(P) 553 (AD Bk (Ti) Bk (Si) Z IR TCAR G (R4 5
40.017.,0.021 F10.028) , HEBR 1 Rl IR X P25k 14
S [ P A Fe tLICAH G (R*=0.087, 1 7h) , HFBR
T Fe JREERXS P AERYSEN , 7800 R BIWE A A AR,
ABISE AR C, /P AEAE R AR S A5 AR
febr . e N Em T, C /P AR (N F 2.72~
10.72,F¥°5 5.25) , H 2 4F OAE 1d FHF 2Bk Bl i

Al

FEPRTTRRX

PRUIRIX

o AR H AR

oYaoetal., 2018

Fe Mn
8 il T &I T A Bl ) i

Fig. 8 Hydrothermal activity discrimination diagram for the

Youxia section
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/M, TSR AL TR KRG . 5351,
Moy, 5 U Fe Pt s E b —u A b (DA F2) 1)
IKIEIAIE (Yao et al.,2018) . L& LA 408, 90 T35
THITE OAE 1d i m] 4k T4 AL 3RS

& H HDXAE OAE 1d 18] R 22 b T A AL #R I EI’J
IR SR, AT b DX = 10 1] 1) Sk IR S L
A 25 ) 2 ek T RE S AR Tl HUBRAR SRy, AN V\]fﬂﬁh
PEEBAE OAE 1d 1] La Grita BETUR T IR K B4 20855
(Rodriguez-Cuicas et al.,2019) , {3 T Fa FrfE e i)
% ) Abu Gharadig 7 Hi Kharita 20 JTFR T UK A AL —k
A % (Mansour et al.,2020a) . & H #IX 7E OAE 1d
A AR KRB A IZ IR AT REH A T2 (1) 5
Jay BRIAEEASIA] , 52 H H DX T ] %) oy b BEA Sy Fe 4R K
TR 5 A o 2g e, R F AU TR IR A BRI T4
/NZ(OMZ) 1R E 5 (2) OAE 1d BI[H SRARBE , K
SCUE I Bl KU IR (Rodriguez-Cuicas et al.
2019) , AT BB S B0 AUR/K I K iy il AR S A
RIZAME I KA
4.4 OAE 1d #i[8)E A X B R R ENE

W B 7R A S A SR N T2 K E s A LT
L, 7R OAE 1d M [R1A #L 5T SR 4 19 2 8] 3 A FLAEE
IF ] W R 2 H X AT HILJ SR AR AL, Al 9 &R
GG T 2Rk MR ST X DR % (K 9) o
Bl R AEARE B IX, ZE N S (L 26 8°257 ) La
Grita Bt & & 80 A6 A 585 014 H 2, TOC

T 5%~10% , - HIEZ) R 7.5% (Rodriguez-Cuicas et
al.,2019) ; 3% K Abu Gharadig %x #t BED2-3 - (db 4
29°53" ) AB T A TOC V- 34MH R 1.42%, e KAE K
2.11% (Mansour et al.,2020a) ; 12 [E 4 5 &K Vocontian
%5 M Col de Palluel iljﬁ(jlzﬁé 25° ) H {4, 51 44 b TOC
S AE N 1.3%, B & ik 2.5% (Bornemann et al.,
2005) ; 7. K| Umbria-Marche 7335 (4645 20°~30° )
1 /R A #] Monte Petrano 7] T &L i 5 TOC - 3{H R
1.7% , it KAH 4 2.5%; Le Brecce | 1k i Hp TOC 3
YI{H F 0.75%, W& {H 35 1.67% (Gambacorta et al.,
2020) ; & KA Cismon #1 (b4 20°~25° ) I K (4, 51
o TOC M H A R 1%, i K E W] Ik 2%
(Gambacorta et al.,2015) . TF = 45 FEHL X, QR K H
. Mentelle 8 1b U1513 3 15 (R 255 60°~62° ) BB U7
TOC F-HME 29 2 1%, it KAH 7T 15 1.8% (Fan et al.,
2022) o SR, Ak T A R b XY 3 [ R A8 Y R
Chihuahua Y8 (Jb2F 31° ) Mesilla Valley £ 27, 51 ¢
TOC V¥ {8} 0.54% , fie KAE AL 0.69% (Scott et al.
2013) ; I == Silesian 75 Barnasi’owka-Jasienica ) M
(db£H 49°) BT TOC - A R 0.7% , Fe KA/ F
1% (Bak et al.,2023) ; 8 Fg & H 1 X3 T ) 1 (Jb 26
33° ) W BT 7R A J9 45 ot iU — e K A TOC V- BIME

0.27% , it KAE N 0.46% , [R) ZE 8 R B i B9 4 X 5 4R 35]
i (b 45 34° ) TOC SF {29 5 0.25% , i KAL) N
0.35% (Zhang et al.,2016) , %

iR, OAE 1d

K19 OAE 1d H][H] 4Bk A [ X 3k A9 TOC f5 A {ET
(ML 92 Scotese , 2021 &2k , CKLIP 2% 78 Central Kerguelen LIP KligEsh)
Fig. 9  Compilation of maximum TOC values in different global regions during OAE 1d

(modified from Scotese, 2021, CKLIP represents Central Kerguelen Large Igneous Province volcanism)
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LUICTRSRVINGTE & SES s IR R 228 S S L AE 8 )
X TOC 7 23 3 1K (<1%) , 1 = 26 B S5 K 4 3
DX I L HFAF O 45 8 1A BILB i 4 (TOC>1.5% ) , A
S SR H H XA HLET R A A HL3E
WFETUR Y AL A SRR R — 1 Ayl
T, LG HLET 0 A B PR A FNHG B (Westermann et
al.,2013; Fu et al.,2020; Mansour et al.,2020b) . A
BILBT (04 A= 1 3 252 R A 7 4R KR 4R
IR T S5 A=A BT DR A 1 DG, (] st il U5 6 IS 400
JoT 1 i A\ A 45 ) A HIL ST Y 2R 4 (Mansour et al. ,
2020b) . FEIIE AT EE A HE FR AT E H B I AR
7R AT VAL TR —E ST, ERIUE (Fe P SI
Z5) R TG R (Ba  Cu Zn Ni 258) ¥y T LAY A Al A=
7= J1B9FE AR (Brumsack , 2006 ; i A 45, 2011 ; He et al. ,
2017 ; Mouro et al.,2017;Ma et al. ,2019) . — %0,
Fe AI HE3Z B Z Fh R R (952 00 CANBRBRER 1 45
YEFAE) 5 B AR RS H DUAE TR Si o R DR, L Si
TEA RN A 1284k P BafE A AL — IR
AREREE T RIS ol A 7 e a , Tk A A RS
I, R EGA R ff 2 RB P i i R AR A I 255
& Ba Vi it s FERR IR ER A 44T, Cu . Zn Ni A[/E Ry
A2 77 I3 A 38 F5 (Brumsack , 2006 ; P2 55, 20115 He
et al.,2017 ; Mouro et al.,2017;Ma et al.,2019) . {ER]
SCRIFE b T F T S AL TR DR RS 7R It
FAF T A BB AN AR PEAURT AR Sy ] 5 0ty A 4
bro BTURYHOCR M2 TN (R A B
I8, F5 it ST R A M T HERR TR R (TR 55,
2011; FEM,2012) , B SCo0 A 2 F B P Al /E A pF
FEHI A Ji4E R . DU Ba BRIR E2EA 4EY)
Pt Bl 5 T JES TR LA BRI A= 0 53 W ) ( Dymond et
al.,1992) , LA YRR EY Ba A ReAE Rl Sy A4 7™
J1FEFR. I F EAE A Y Ba 55 ALTILSi Z A0
FEHE , R 433124 0.015.0.007.0.035 (&l Th~j) , HE%:
T B IR JE X Ba 52, Hi SCE R B Ba 3R ABOR
T, 7 NEA RS 22 B Ba SRR T AE 90 43089
I Ba AT FHPEAS 2R 7 00 o 8RN T ST 58 2 B
R it e O Jox 0 R e M), R HERR i 50 S8 %k
P Ba IY5EZ0 , >R AT T #1TH ALBRAELL R PFI Ba(P/AL
1 Ba/AL) RRAE T A2 7 1o 7E OAE 1d 3 i, P/Al
B4 1R, Ba/AV BB i K, U B A 77 1K o7
A TR 5 AR AR S R I A 7 T B R Y
MR —E (Wang et al. ,2024) .

SRIMT, OAE 1d FF 1] 2 H b DAH X T 55 )
P 7= KO AR B A R TR ) 15 TOC %7
o BRI R I, AR K AR s i PR T i A LA
Ko iU R | R e B 8 mT i AT AL A AR A
2 F (Westermann et al., 2013; Fu et al., 2020;
Mansour et al.,2020b) . % J8 & ACH845 Si/AL Ti/AL{E
5 TOCEH A AgAHIEM: , R* 40514 0.206 ,0.293 (&
7k, 1) o Y340, 21~24 m JZ Bt R : Si/ALL Ti/AL{E
25T m AR R B IR G I, %R TOC B R A%, 36
A AR A v ek i A AT L P A T R R
YER o BT A0 R &1 1E OAE 1d g Hp2L A R
FE 2 ~233 kyr, XA 1 5 1H 2 B A 13 m(Yao et al.,
2018) , B BL i P-4 DU B 2R 292 5.58 em/kyr.
I =R VAL A N B < N
5 em/kyr, TOC % 23 i 5 TORGH AR 34 m
RRAFAE F S 3858 MUTAR R R TF 5 em/kyr, #i B
YE K TARAEVE L, TOC 7 & [ A (Tyson, 2001) .
Uk, 75 OAE 1d 3 a1 T 5 TR A B TR R —
ERE LB T AN S . ZRA R, R
W E H LXK 2R 1 7E OAE 1A A4 B T (B
WAL R KR EREE 35 ) ek PR S A DA B e
(AT S5 7= A 1 A B R L [ B 1) 192z s H3 A L
T A JHL T, X (A5 A MLA & e e R AR (KO, I i
K GHGE HHIX AE OAE 1d FH AW A R BETE & A
HLEHTAL (E110) .

5 455

(1) ZRApfe b s Sl e X3 T~ 5 T 58
T ABRYE OAE 1d 08, 5 1300 ) i e I g A
W30, 55 TR0 LG Sh Ak sl B K SCHRFR IR
it AT 2 DTAR G

(2) 75 OAE 1d ] , AR 4 4 307 14 3 Sl Ak T 4R
U AU , 3 S5 S i Ay e 3P B P I
XA BRAEIEEA, f7n TR IS 7E OAE 1d
S ] vty T X R A SRR S YA R T J A

(3) RIEALA T A K R IR I i 4 A4 i D
A i A A BREA 858 B TR 5 | e B A R A 2
] B A 1 A AL Py SHLTBR , {55 7 v 24 52 Xy
$ 4 33 3R BOTE OAE 1d 91 TH] R JE 1 & A HLIBTITL
R, WY AN [) T o 4 2 5 1 43 32t DX 0 oty Y PR 30
5, R EA PR DURYIAIE iz e a5 X
ERRE SR R T8
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Fig. 10  Paleoceanographic model for organic matter accumulation at Dingri area in southern Xizang of the eastern Tethys
during the Late Albian
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Environmental Response to the Early Cretaceous Oceanic Anoxic
Event 1d in the Eastern Tethyan: Paleoenvironmental evidence from
southern Xizang
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Abstract: [Objective] The Oceanic Anoxic Event 1d (OAE 1d), which occurred during the Late Albian of the Early
Cretaceous, represents a significant perturbation in the global carbon cycle associated with a greenhouse climate. Al-
though extensive research has been conducted on the characteristics and origin of OAE 1d in the western Tethys and
North Atlantic regions, the paleoenvironmental response to this event in the eastern Tethys remains poorly understood.
[ Methods ] This study focused on the Lower Cretaceous Lengqingre Formation at the Youxia section in Dingri (south-
ern Xizang) within the eastern Tethyan domain. An integrated approach of mineralogical, petrological, sedimentologi-
cal, isotopic, and elemental geochemical analyses was employed to evaluate the paleoenvironmental response to OAE
1d and its distinction from coeval global patterns compared to contemporaneous global records. [ Results] (1) Both
bulk carbonate and organic carbon isotope data confirm that the Youxia section records the OAE 1d excursion, sup-
porting the global signal of this phenomenon. (2) Thin-section observations and terrigenous input proxies (e.g., Si/Al
and Ti/Al) indicate enhanced input of siliciclastic materials during OAE 1d, likely linked to accelerated hydrological

cycling and intensified continental weathering related to coeval volcanic activity. (3) C, /P and framboidal pyrite

characteristics reveal that the Youxia section was deposited under oxic-to-suboxic bottom-water conditions during
OAE 1d, differing significantly from the anoxic conditions observed in the western Tethys. This highlights the spatial
heterogeneity in marine redox conditions during this event. (4) The absence of organic carbon-rich sediments at
Youxia is attributed to a combination of oxic environmental conditions, intense terrigenous input, and dilution effects
induced by rapid sedimentation rates. This suggests that organic carbon burial was suppressed by regional environ-
mental controls in the Dingri region during OAE 1d.[ Conclusions ] The oxic-suboxic conditions and lack of organic-
rich sediments in the eastern Tethys during OAE 1d underscore the regional heterogeneity in sedimentary and oceano-
graphic responses to global OAEs. These findings provide critical insights into complexity of paleoenvironmental feed-
backs during these events.
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