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PR WA (1) (Gansser, 1991; Wang et al., 2005; Hu'et al., 2010) . BFFCX AL T2
HE, J& TR & SRR WAy, %A 7E 2 20 sh A0 FE a3 K BE b2 (Rt
MERE, 1990; Dueral, 2015) , WEELINFES 20°~30°2 11, KA TH5E 1) ki
FEMTARIASG, 52 iR Eh AN 2R RV B 4L (Jadoul et al., 1998; Garzanti, 1999;
Wang et al., 2005) o BTABFFIAN, & FHDRLE (9 3240 807 - B 26 22 0 e 2200 2% SR
WA (Liv and Einsele, 1994) , Z3XAE R H Fif BRI~ ARG #EMNAE, E
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UCI A1 UC2 AW Xt B UTRR R BE 4338 9 m Al 41 m (Yao et al., 2018) , it T-ASCHF
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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 Tibet (modified from Li et al., 2006)
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HAOBEATE (3%, RiAE 0.02:0.05 mm, KigMAR—XER) LMEAIR (2%) (K 3a);
7~32 m JZ B Y H RS, TS B INE 50%~70%, Fi L0 YR 2 30%~45%,
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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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修改了图片中错误的字体格式（将个别宋体的cenomanian改为了新罗马，YX-序号出现了变形，已做了修改），修改后的CDR版本将重新上传
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Fig.3 Micrographs from the Youxia
(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'*Cecarb and 6'*Corg), total organic carbon (TOC) records,
detrital influx proxies (Si/Al and Ti/Al), redox-sensitive proxies (Core/P), and paleoproductivity proxies (P/Al and

Ba/Al) in the Youxia section (shaded area represents the Oceanic Anoxic Event (OAE) 1d interval)
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Fig.5 Correlation of carbon and oxygen isotopes i thé\Youxia Section

KSR AF T OAE 1d 7E K7 32 1 v 74 48 I BE F0BONBRYK BTN X 28 5 2 B JEs 358 F0
Albian/Cenomanian 7 2k 4% J¢ OAE 1d Bk [FI AL R FAFHEAT 1 VRGN AP = 7 Ak [ A7 3=
ff7¢ (Kennedy et al., 2004; Gale et al., 2011) . {E Albian/Cenomanian 528 F 44 J5 5 2 |l
BRFI AL 2R LAV S, SR 3 JE AR R I IE %S, TEREZ 0.5%0~2%0 (Scott et
al., 2013; Rodriguez-Cuicas et al., 2020; “Fan et al., 2022) , 1X— &2 ) IE i =
ARG R BRI S o SO DI T AR (R RIRRN C1 2 C4 TUABrE, B 6)

Hr C1 & C3 BrBX M. OAE 1d FFX ] (Kennedy et al., 2004; Gale etal., 2011; Yao et

al, 2018) .

FEI RIS 5 DU 0~7 m 2B, 0 Cear 5013 Corg B 2238 IR BN S REFAE, XX BT
A ABE SR AR BIAT (0~4 m) (B AR Sl (Yao eral., 2018) . 7E 7~22 m 455 7T
HHRIEZBL W RLTHTAR C1—C3 BB, 6"3Cear 556"3Corg HI 2R B4R I N IE 17 F5
HoA1613Corg I IER I N s TEHITE 12 m &b, 9Corg M £R10 I — UCHUH 1 i, 1ML IR
FARLESCoars HIZE PRI A E . BEAL, ATABFAPLE C1. C3 My BUPHR H P PRI |
SR G, EASHEFE I 2R A BE 528 I, IX T B 52 BR T ARKIF S0 XA B R 6 3
a7 B AR 23 m KPR ACE B AL OO BT T C3 B BUIIER) 5 013 Ceary MO Corg # HBLK
W B, P FE IR 2 23 A B 1.0%0 A1 1.3%0, 1X 5 HT N ICTIRZAL 1.3%0 1) K1 BEBK [F] A7 3%
Films R —5G S 1 23~30 m 855 TUA S5 KA BE O RLFai A C4 B i, 6%Cen
M2 — R EZERIER (245m &) F—X G (28 m i) ;5 SUHLFER, 63Cor 2R
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TERZEZ 0.68%0, B G 50" Corg MIERTE—EVEFE N BT AN TCHLER FIAL 3R TR AE C4 BB
ZJE FREARFE E RS, Cl—C4 BB =Py BRI ok g — — IR BIRE B2, 3 Rl T
BEN OAE 1d HFRFEEm A% (~233 kyr)  (Yaoeral., 2018) , XfMyTFHZEEREEE /N,
I o PR BRI AL KR A . TE RS S I R AT AE A 2% R R %S
T A 2 32 240 SRR 3R | (Yao et al, 2018) , A SCHIFFU LK i R #ITH K 7~21 m
JE B E 9 OAE 1d F4:Brdt B2 IR D s X TA]

B IRIAL 2 b = 22 T2 R T = 22Xt (Jarvis er al., 2006; Scott e al., 2013) ,
AT IE R 3oty 50 Tk () A7 3% HAcal 5 e ke e ) T R AT X0 B o BRI FH S 1 T TG LB [ o 2
2T A AR AR AE S A BR F A2 BRI (417 [ Mont Risou #ITH & AFIf) Monte Petrano
HITH . JEKPETEK) ODP Site 1052E) #EATX EE &I, it &R H ¥ OAE 1d 54 3K1E 5
—% (Yaoetal., 2018) o JH NI 0~30 m /=B P A PRERIELL AN T-28%0~-26%0, 1%1E
AR T AL P IR FUR I SRR AE (Dean er al., M986) , 1E KVE B4R 44 1 18 1)
Mo, PR HUTIOC I HE T [F] B HAHE o B i 2 R e 5 AL BB KR B ) 1 A
(Hasegawa, 1997) , MG, TR ARG BIZIRAN W ERE . Bk, ACHES
T I I T T 0" Corg 1 23R A RFAE 55 4 BRHARZ BRI THIBEAT XS B, 385 I S R BRAOE A 30

OAE 1d FFH 3w T HITEHL . AN E AL R MR RIS 1 Gl , ZAFAE
7£3&[E Chihuahua Trough (Scott et al., 2013) Fl1J%>% Barnasiowka-Jasienica /[ (Bak et al.,
2023) ¥ (B 6).df HlE], ZEP%ii$iL Norte de Suramérica (Rodriguez-Cuicas et al. ,
2020) . Chihuahua Trough~(Scott et al., 2013) L. Barnasiowka-Jasienica /[l (Bak et al.,
2023) 1613 Corg ML 2 I A FFR EER IE [0 F , 12 ARFAEAE I N 311 63 Ceary FH63Corg
L AR RIC S BeAh, TN S 013 Corg (AT T--28%0 E-26%0, SR A Fiihr
Norte de Suramérica %1 (Rodriguez-Cuicas et al., 2020) FIH BIFH—8hE, WS HE
20T VR A AL F) S BRURFAE o TR 03 Cong RS R BE A7 AE X 3P 22 55, (HLVH 300 THD 5 26 [
Chihuahua Trough #|Tf (Scott et al., 2013) {mBMEEFLL, 53518 1.4%0 M 1.6%0. 257 LA L
BRIFIAL 3R M 20T B 0 i, WIS X S #I TR DSk 1 BERT /R 41 ] OAE 1d, H 5 2@FRidgHA R
T (R0 e
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B 6 ZNHihi Norte de Suramérica #|Ji 3% [E Chihuahua Trough #I[. 2% Barnasiowka-Jasienica 1| Al
sy i S ST R R R e (48 Scott e all, 2013; Yao et al., 2018; Rodriguez-Cuicas et al., 2020; Bak
etal., 2023550
Fig.6 Carbon isotope comparison of the Norte de Suramérica (Venezuela), Chihuahua Trough (USA),
Barnasiéwka-Jasienica (Poland), and southern Tibet Youxia sections (modified from Scott ez al., 2013; Yao et al.,

2018; Rodriguez-Cuicas et al., 2020; Bak et al., 2023)
4.2 OAE 1d #Aig)E H it X BOPE IR B /BN

M BRA SRR 27 48 A r SR VP G2 i /- A 48 5 I D RREJB A N [ 84 55 8 1 A TG
B, OFEER. AR AR BB S TR, FIE VRS T B S N I 4R RS (Rimmer et al., 2004;
Tribovillard ez al., 2006; Liu et al., 2019; Shen etal, 2020; Huetal, 2023) . Ti Ml Zr
FE G LRI (Bl A 406D 3 B YA 5% (Tada and lijima, 1992;
Murphy et al., 2000; Rachold and Brumsacks, 2001) , i dEZE kR 1) Si N & 4 FHIk A7
FEEL AR P —ZE L) (Calvert and PederSen, 2007) . #/, Al fl K FERIFEFZ L4
Y. KA EE (Rimmer eral., 2004) . Ftk, FIH ALbRHEI S SVAL K/ALL TY/Al
A Zr/AL TR R R SN IOA SR bR . Si/ALL Ti/Al 1 Zo/Al UAB FI9%5h, BERT DA B4R X
EAUKARE ISR (FRRSCIE SR 41K , tAEETEm tie P T T P58 S S0 e S s iR
B4 %E (Fantasia et al., 2018; Ruebsam etal, 2019) . {EHFAPEEY 5K 5K AR,
W R I TR, DU AT IGIE B s, Xl H SRR 4L 5 & H B SR, T
RIS Lo ARSI AD s 52, FEUFIRBT B, g2 2k i ity e it , U A Bor B
oA —Bekil, SVAL. K/AL HGAE P DUR SR ST N I B 5, TVAL Hl
Zr/Al LB AT T35 7R Rz B VRIS (Reolid et al., 20125 Xueral., 2018) o HREF|X
WAE IR DAY K S R0, A SR SE1%#% SVALL TVAL A Zr/Al BUAR K8 7~ 18 8
ANFEHEATFR AR AT SEPEVEAS . ALVE RS e MEAR SR A VR B TG R, B 1 LR A= 1 6
oL, R LD BT (Sis Ti f Ze) 5 AL AT AH S 20 A i o H 2 75 RV T Fifi YR
WE (B 7a, b, o . WHAREERN S M AL ZHEFBHKE (R7=0.85) , [FIRE T ML
RWAEYRETI, R Si EEORIET RS . Tis Al Z [a M EA SRR (R=0.88) ,
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Fig.7 Correlation of various geochemical data from samples in the Lengqingre Formation, Youxia

Section

e T EIm S, SYALS/TiAL LIS 7E OAE 1d Z BT HIXTEHE, {E4E OAE 1d 1) 4541
SHRERE (B 4) , RIFFFXE OAE 1d W18 RIS B S3n . 855 WL R it—5
WUE T IX—IdFE: OAE 1d FMFHIJG, &AM ARRAS NE, KRS A8 ERAK,
SR E S 00 ) ek VA 8 A 2 B Tt o, KA AR, BB [ JEE PR, R A (R
KEMIEFEERN . —RIERT, PURRRE G R ERE B (D MiEEs: () §
IREGHEF I R R (3) AR (4) BLERERK4LE (Reolid eral, 2018; Slater et al.,
2019; van de Schootbrugge et al., 2020) . X PTHIAIRE NFEE (Jadoul et al., 1998;
Garzanti, 1999; Wangeral., 2005) , [Klth, XISt i a0 A0 - JF AN 2 it s 7t X e Y4
AN EERR . 534, EARLHE (R — TR0 | B SRR, R
W R AE T — IR I#ER (Mansour ef al., 2024a; JE5EMB%E, 2024) . H4h, M
BN Mg ORI R ERES A (K 30) , e AIE W B KT F %] (Choudhury ef al.,

2021; Tribovillard et al., 2021; Guetal., 2025) , Kb g N\ 38hn i J5 RN < g As
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Ao 1T )T G T 7% A1 9 i I N 38 00 ) R ¢ A A o) 3479 328 PR R ) T v B V2 AR AE
ol U e A = 2 BE X (Site U1513 3 50D+ 3% /% Abu Gharadig 73t BED 2-3 - PL & Z5 4 S
PHERHIIX La Grita B (Rodriguez-Cuicas ef al., 2019; Mansour ef al., 2020a; Fan ez al., 2022).
A BRI [F) ol b B PR 1) 1 X2 A7 Bt R AN K0 0 B 5%, 2 B 1% A8 A o B Y4 N 1 42 1
TERI R AERIEN . BT ABFFU4EH, Central Kerguelen LIP K LI Vi3l P B 2 fil i K PE SRS A
OAE 1d K &FRBRIGA MBI FE R R (Yao etal., 2018) , ZKIITESHBHH KE CO, &
FUR =R 08, TR AR POE TR, R KSR INE . KR XA G55, fe fa Fi
TR i i N B K 384 T o
43 OAE 1d HliE)E it X R WT R &4

TR R WU A SR A0 B S35 S, vl Vi SR PR P R 7k
WRLAR S A AT A I (Wei et al., 2016 SKRIEFIFHIEM, 20200 . —fokyl, HAE—mH
W ERR B B EFE, AN BN GRS EAR 5+1.7 pm) , Ef—IK
SE IR . F3 I SRR IR B A R AR KT R CP BLAR 1241 pum) B T AR B4k
B SR TR W, (Wilkin ef al., 1996; Bond and Wignall, 2010; #BEHEEE, 20200 . 7F
T T TR AR 1 99 AR S vh 3 e RV BEEERIEDT, 12N R AT RER DT 7K 1 2 41
BEGE, ERXMEAIEIA, PR TEPIR B 1T

FEAE I C 3R MR AR 1T, RIX HORJEHEATITAY, @E ST, FIRRhoRa U
TEAKRIE: AE. SIS (Tribovillard ef al, 2006) , HWRITAR XL E S Mn
M Fe IXPIFP TR, T ALIYVEREZ T8 M N 42, K Al-Fe-Mn @ A] LA i AR TR
V) 15 8 I R EHR, E Al-Fe-Mn BIfifr, AR BAPRTTIRX (K 8) , i
B RS B R AN AFAEN, AHIE 5048 FH (1 70 3 bR 22 45 b oK 32 B AGBE B I B2 e o A HLBR S
BERIELAE (Corg/P) 2 F SR Wi PR R TR IR B8 1) B S5 2% 1 1 B A b, X R T
BEEVTR M I RAE 5 IR Z /KBS & R DIAE G, ARLL ORISR, S S sE infe s i)
i (Algeo and Ingall, 2007; Yuaneral, 2017) . fEEAL—IRENIAET, H YL LR
AWmE (P) FEEN Y B AR S IR DT H (Sannigrahi and Ingall, 2005;
Algeo and Ingall, 2007) , VLAY H BTG HLBR A 2 0 40 B 43 BOH & BARAMIG, DRI — 3%
PO B AR o AT 7E SRS FRSE H, JTRRA o RT3t 2 R Bk 1) S S 0 A I Do A Y A B
ZKE, RV T B S B AR, BRI EI S R R, 333 Coy/P t
fETFE o Cor/P ELAE KT 200, 41T 50~200 F/NTF 50 3 Hi%F M BRAE EAL AN A AL IR S

HI 48K 2 ORI ORIE SR ORI R A LT, Rt R R B R SR A WL TR U A T
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(Algeo and Ingall, 2007) . 7EM TNHIEFES S, B (P) 58 (AD . 8k (TD . & (S
Z AT (R4 0.017. 0.021 F10.028) , HEFR T REIEREJEXT P & &AM, [
i) P Al Fe W GAHRME (R?=0.087, K&l 7b) , HEBR T Fe fEHxf P & LML, 77K Bk
NEARE, FIHAT TR Cog/P HAEIE N EAIEJE 5 B 38 bR . 7EM R,
Corg/P HIBAR (VEHN 2.72~10.72, P3N 5.25) , HETE OAE 1d FHHZE Bk 2| &/ ME,
BT T B AL T2 7K AR R B . 5341, Moer 55 Uer fRR 4R - S840 B IEAL (LU
WNED BIKAEREE (Yaoeral., 2018) o Zi& LA EAr#fr, il RHITLE OAE 1d #lA &b T4
(&8

Al

JE#R TR X

MR X

RSO R
0 Yaoetal., 2018

Fe Mn

P8l I i sl P

Fig.8 Hydrothermal activity discrinfination diagram for the Youxia Section

& HHLIX7E OAE 1d IR RS AL TS IR SR (I R R, AN [ 4t X 76 5430 1) F) S AL 38
FORSHAG M ZERYE, a2 iR, WZ A b7 7 OAE 1d #F La Grita
BLUURR TR /K B S8 3815 (R odriguez-Cuicas et al., 2019) , PARAL T BRI EI 1 &2 Abu
Gharadig ## Kharita ZHITAT AN —BRE I B H (Mansour e al., 2020a) o & HHLIX 7E
OAE 1d J[H 3R HBUK R, IR TRIAR T S5RRMEEAR, & X I
HhFRA SR RVEKAE ST E B, (RHEAWEERE, R TERNE (OM2) 1K
H. HIR, OAE Id WAl xR, K IE. Kk RALE (Rodriguez-Cuicas et al.,
2019) , ] AESEUE AR KIS KR RV RN R E KA, K AR
4.4 OAE 1d HAig)E Bt X BH G &I

W R /R A A A BRVE N T2 KB T B A NURYI, 94878 OAE 1d RGBT R LM =
(6] G AR, I BB R 58 H X A AL SRR RN, AT RSB A T 2R A WAL 7
Xppirics (B9 . kSR ERAEMX, ZNEH (b4 8°25') La Grita Btk

BHFEBEOARES5EFR M A HLE, TOC & EE BN 5%~10%, “FHMH 24 7.5%
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(Rodriguez-Cuicas et al., 2019) ; 12K Abu Gharadig 73t BED2-3 Jf (Jb& 29°53') M
T TOC & & FYIE N 1.42%, e KA N 2.11%(Mansour et al., 2020a); 72 [F 42 74 3 Vocontian
% Col de Palluel #| [ (b4 25°) BATUA T TOC & &E-FHMHEN 1.3%, BEiE 2.5%

(Bornemann et al., 2005) ; 7 K F] Umbria-Marche #E i (645 20°~30°) B /R 4 3] Monte
Petrano #I[fIFF & H TOC “FIYME N 1.7%, HAAEN 2.5%; Le Brecce H|[HF i 4 TOC ~F-1)
BN 0.75%, WEfHI% 1.67% (Gambacorta et al., 2020) ; 7K F| Cismon #If (JbZh 20°~25°)
IR L TUAH TOC “FIIMEL) 1%, S AMEAIL 2% (Gambacorta et al., 2015) . 7E &4 /E Hh
X, Wi KF)I Mentelle ZHh U1513 3555 (FZh 60°~62°) BATUE TOC “FHAMHEL 1%, &
KRAEF]IE 1.8% (Faneral., 2022) o R, AbT b B X ¥ 32 [ 5T 25 75 &F Chihuahua
5 (b4 31°) Mesilla Valley 41 T1A TOC “FIIMEN 0.54%, H AN 0.69% (Scott et al.,
2013); ¥ >~ Silesian 7 Barnasi’owka-Jasienica #I| [ (AL Zh 49°) W& FH TOC “FH41{E A 0.7%.
RAME/NT 1% (Baketal., 2023) ; JalFg € H X RIMEINCIES: 33°) BB /R A5 3145 )5
TE— KA TOC “FIMEN 0.27%, KA 0.46%, [FFERERE (15 LB IX 5 A< i (b
25 34°) TOC “FEIMEZ) 0.25%, e A{EZ) 0.35% (Zhang et al., 2016) . L& &V, OAE
1d JATRE HLT SR A S 0 3 46 40 R AE o R A R IX TOC & & il (<1%) , 1M
1R 2 P 5 IR P X U 2 TR AR R S AL 2R (TOC>1.5%) , ASHIF SR €
H 3 XA L5 SR A LB

A
24

CHihudfua Trpugh:0.54% §

B % WI w

e

e

K9 OAE 1d }i[a] 4&EkAS [F] X 381 TOC fix KBV s (AR Scotese, 2021 f& 4, CKLIP R 7s Central Kerguelen
LIP K1L&EZ))
Fig.9 Compilation of maximum TOC values in different global regions during OAE 1d (modified from Scotese,
2021, Central Kerguelen Large Igneous Province (CKLIP) volcanism)
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(Westermann et al., 2013; Fueral., 2020; Mansour et al., 2020b) . 43 KL (K14 o 1 252
MR GRS, T KA S S S A A LT DR AT R DB, T il A 5 20 8 i N
WEHIEAHURESE (Mansour ef al., 2020b) o F HN % I AT 52 (K8 FR o0 s H X (10
AR AT VL, E—E KM T, FEITEK (Fe. Py Si%) MiETER (Ba. Cu. Zn.
Ni 55) #RT AVE N PEAh 242 7= J1 (148 FR (Brumsack, 2006; PEf2%%, 2011; Heetal, 2017;
Mouro et al., 2017; Maetal., 2019) . —fKit, Fe AlReZ 22 M ERKIEM (AIHKIK
AR, ERERSE o SREIAE P DVAIR Si o ETIARY, K Si S EA R iR s A
J17A; P 5 Ba TEAM B AT T a (B At AR T dehs, MISEHABI TR AEH, B
PRICF B2 P IT . MRIICIE 25K Ba B #: EMRKREEFEEZMFT, Cu. Zn.
Ni i fE R4 715 /048 hs (Brumsack, 2006; L4255, 2011; Heetal., 2017; Mouro et al.,
2017; Maetal., 2019) o FERGSCHEF T & F 24T 2T, ERZMHTH
WU AN A VR AT 1y R SRR ol A 7= T d . S T UG Z R (BRUR. ROl A9
B, B GRS HER TR R GLREE, 200 MB1EM, 2012) , FCAHHE
KW P A AENAT S R JdabR. TR Ba MSRIE F ZAG AEWIR . FEIR. R AR
AR AW 50 1Y) (Dymond et al., 19920 , RAHEVIRIEN Ba A G NI SERI A /)
fabr. MR FITAE S Ba 5 Al Tiv<SVZ A TEAHRNE, R2 43529 0.015. 0.007. 0.035
(B 7h~) 5 HEBR T REUSEE B X Ba HIR2H," BT S R B Ba AR RVBORIE,  BUAME A IR R
U Ba SKVR TR A2 040, DRIk Ba T FHVPAS A2 7= 70 25 BE S T 3 T AFF 570 )2 BURE i
B CESR U AR IS S HEBR R U R B % Py Ba HOSENA, SRAM I AL ARHEAL Y
P I Ba (P/Al #1 Ba/AD SREE L 2EF= 77, 7E OAE 1d JH B}, P/Al WA 1 K, Ba/Al
BWEER, BLB AR KT BT, 5 AR AR R I ) AR 7 ) S s R TS v —
# (Wangetal., 2024) .

SR, OAE 1d S 18] & H b X AH TH i ORI A 7= J17K T 3 R R A i AR vh
(K175 TOC & & R ABF LRI, Sk K AR S8R o YR A o8 i N DA B R R 6 5| R KA B 2
SR WL 0 {47 2% (Westermann et al., 2013; Fu et al., 2020; Mansour et al., 2020b)
8 & ACHR IR SI/ALL TVAL BB S TOC A M KIARHE, R2 705109 0.206. 0.293 (K& 7k,
D . B4h, HH 21~24 m ZBER: SVAL. TVAL HE B35 T S48 BRSNS I, 6 B
TOC W BRI, FRAIFETTRLT FE b R VS8 S A A HUBR ™ A T AR o B A Tk il
NI OAE 1d HIRFEERS (AR 5E 9~233 kyr, XM HIHIHEEN 13 m (Yao et al., 2018) ,
B THE HSE IR R 2 5.58 cvkyr. AR FLR B EEALBIRAEE TS, HUTREENT 5
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cm/kyr, TOC & & 2FEE TR BRI IR, FEONREIER WM, HUREERT S
em/kyr, FBAERKRTIRIAAEA, TOC & &K (Tyson, 2001) , [k, 7£ OAE 1d H#iH
R TR TR I % — e R AR T A UR & . SRE TR, R HHX
WA JI1E OAE 1d IR B BT, (HKIISEAL IR AR ERS . SESRINBEURRE B fa N, DARER
R TR S 256 7= A AR 1 P R PR Ak T Bt B BLBSR () 2L, X 6 45 i A HLRR 5 = (TOC)
UEFRAEARKT, I & P E0E HILIX AE OAE 1d FEF AR BEIL R E A HURTTR (& 10) .

|
\ 6 e N/
(=} v }\
SR g ek il i —.—
/ | N

%A AL ket

K10 AR et e 52 1 4t X e ] - A7 391 AL SR e s ]
Fig.10 Paleoceanographic model for organic matter accumulation at Dingri area in southern Tibet 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 Tibet
CHENG ShengWu'!?, WANG Jian'?3#4 SHEN LiJun!?3#

1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China

2. Qiangtang Insitute of Sedimentary Basin, Southwest Petroleum University, Chengdu 610500, China

3. National Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500,
China

4. Qinghai Provincial Key Laboratory of Plateau Saline-Lacustrine Basinal Oil&Gas Geology, Dunhuang, 736202, Gansu, China
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. Although 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 (southern Tibet) within the eastern Tethyan domain. An integrated approach of
mineralogical, petrological, sedimentological, isotopic, and elemental geochemical analyses was employed to

evaluate the paleoenvironmental response to OAE 1d and its distinction from coeval global patterns compared to
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contemporaneous global records. [Results] (1) Both bulk carbonate and organic carbon isotope data confirm that
the Youxia section records the OAE 1d excursion, supporting 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) Co/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
environmental controls in the Dingri region during OAE 1d. [Conclusion] The oxic-suboxic conditions and lack of
organic-rich sediments in the eastern Tethys during OAE 1d underscore the regional heterogeneity in sedimentary
and oceanographic responses to global OAEs. These findings provide critical insights into complexity of
paleoenvironmental feedbacks during these events.

Key words: Early Cretaceous; oceanic anoxic events; paleoenvironment; eastern Tethys
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