ST A=
ACTA SEDIMENTOLOGICA SINICA
X E RS : 1000-0550(2023)00-0000-00

W Kioto fkiig

/i

h O

DOl : 10.14027/j.issn.1000-0550.2023.078
o (1

i f B K 51 A4 Hir B2 R 2R
fg A& A4 T Y I FR A0 A 4 i) Ry

FREY, 20 #HIF Y, AR 2E°

1RGSR TR Sy AR A 7E e, BR#S 610059
2. R E RO RO HERBL AR, I 430074
3T K A YU AR b B 5 e e kb J57 S Rk T2 [ R s SR =, AR 610059

5. 5 [ b 5 A 75 R A b SRR A L, BRER 610059

4B RUR AR 22 5 TR 22158 AR TR AT PR AT DL 7 [ X S Sk s, MRt 210023
m =

B,
2
7

[HK]Y BRT AL T 2 REENEANS), IR TRAMA T E R . AT, AW
WL ZLEE R T PO SR AN AL B, X ARG SR Bk fR A B A1 DA B S B AR 5t A X AR MR R A R 4

o X BB IR £ 5 A Vi AL 1L 7

(575 AR R R RS i Kioto BRIRER & M1t il LI SI—FER /R (el IRIZE Y2
(CREJEMAEFLID  GURERBRFAL R (6°C) HZE%, BRITBRAEPA I E) LA RAR B i A5 PR 58 A8 p %o
LR o

(4558 ) ARET L H—FERT/R (B 5D BRI A LA
)2 575 34 7 : Bosniella oenensis—Cyclorbitosella tibetica( ? ). Streptocyclammina liasica £l Siphovalvulina

spinatum boundary event, MSBE) .

sp. Ao EEMMERER E, ATBRAELL 6°C IEIRAE NERIE (0 A BB margaritatus 457 17 544
(margaritatus zone event, ME) F1LL 6°C i {W#% NHFL ) margaritatus—spinatum 4%/ (margaritatus—

(48] 7£ ME Ji[a], A:JE R & B 2 MBS KRB RIA FLHAU
i s AR (R R 5 RO 7K T BB Lithiotiis Fauna H B3 80, 1 AT REZR WA HIL B KB BB AE 1 - 2R

G St P S0 L LU AR KK €O TN IE T S E S AE MR RO R A 25 . £ MSBE (8], )8

f

JURL & B LUK Lithiotis Fauna 3£ FENMHC BB (R 2 T i@ %, I H 0 KB FL AU K4, RN 147
TR AL, I RE- ST 1H B 2% . B4R Lithiotis Fauna 1775 K/ NRTH I AIARER ARAL, , (H AN AT A3 A )2

XEEIA WA RS G, RIREA D
E—EEEN &

Lithiotis Fauna £ bkt S8 AN ITAOK B IR 6 & HE 2 Kk e, L3 T-OAE YA 58 el AR A7 5%

R

BiEEE . 5,

Faxi

W BRI RN Efasl

Béo%, 2, 1999 A, WiEHFFAE, PR 2%, E-mail: wengxiaoai0129@163.com
BB 5T 5%, E-mail: hanzhong19@cdut.edu.cn
hESES P512.2 MHEIMFER A

BT IR KB (Pangea) RFCHENI, JHPEIEE =S4 HRY LFL P RS

WS HHEA: 2023-07-04; Wifgsiks HEA: 2023-09-03

EETB: ExRARREESTH (42002121, 41888101, 42272116) ; [EpriiEkEl 2=i1RITEH (IGCP739) [Foundation: National Natural Science

Foundation of China, N0.42002121, 41888101, 42272116; International Geoscience Programme, No. IGCP739 ]



548 (Central Atlantic magmatic province, CAMP) FlE. {4k HFLR /R L H < & —2F Hi /R
Kk E (Karoo-Ferrar large igneous province, Karoo-Ferrar LIP) FIAHZEmE & . 2EPIIRK
KBCEBWR IE T, B0k %t LR I 4 BRI R 2R A« PSR4 LA R A AR
YIEHLNAR SR ], =B RAEMRKL A (End Triassic extinction, ETE) Al15-{£%
TR R R KB B4 21 (Toarcian oceanic anoxic event, T-OAE) & i [ s i) 3 5 ZE 1)
WA, RUIARRAE . R DA R A RIA S B A3 8] T KREMF AL, JaeEk, W
KR 2 I T R 2 R A B AR F) AL KA B S, 1 R B R AR A
FL At (Sinemurian—Pliensbachian boundary event, SPBE) . margaritatus 3447 7 5514
(margaritatus zone event, ME) . margaritatus—spinatum 2§47 72k 44 (margaritatus—
spinatum boundary event, MSBE ) FH3H #k B E HA—FE i /K B 42 <44 (Pliensbachian-Toarcian
boundary event, PTBE) U9, #Riii, AHELT ETE Ml T-OAE, H FiiXLbsif52 35k Hib,
PR 52 SR —A B ARAL AT FT S AR AR 7 55

e bk 37 TSk [ oz 2R 4R 30 S 2 B DA IR 2. 3R S i AR SPBE. MSBE I
PTBE, AILARR A2 IEMmF AFHER MED™E, BT NIE, X4 s i 3k 5
Mochras %459l (ZEE) B Breggia #Im (it) Pl EME#IE (i) ", Sancerre—Couy
Bl GEED MRl & Amellago-IKis HITH BEREF) B, I AERAGHI IR AR T 24K
T LS ) SR BRI AR K, A 0T ECL A X S5 4 RV Rl 9 A AR R R AR A 4410 ) [ 0
A BRI T 3 020 AR A B, ME 22 iR 3 YR 28 AR SR bR 3 5 St JR 349,
SERUFH R E FUR M TCHUBRBR R 61°C Y303 T — WK BI 2 B ) A 25 A s S, ok
PR SEIR B R WA L A Lk B4 (SPBE) P03 2122 e AN\ AT RE 5 CAMP
WA R A K, X —dRRIRE CO, EARI—MERSG, #EM Al T2 skrHE M
RPEE R R AR DL S BRIR #h & M ) A 72 Ay L 1022280 BB R, bR A ECL e
ME 1R AT e i3 T SPBE B I LURIBAL I A=A 305, kit Lithiotis Fauna CGE&EREXFE) 1
P, xR LR A HEREAE P, B R T-OAE JFUAR A MR K4, AT
A=Y NS A W& e o A S S NI /N (TG E e 11BN = Nt - N G A i
HA I B & Hb R U I iy A\ 2 52 10, ME I MSBE 5% 327k 207 E2L 6 39— E R /R (e )
] Lithiotis Fauna ZEEAIBKIR £h & HIZE R BRI V2 K B AR AL M TS AR AN W

B FEIRAE 1 FL R IO T B e B SR HT E HE  B A R e AL A 3 XA K T



PieR S B Kioto BRI & HU 08 2 HHIE b G SR 0 A DLl RO i O R A 10 o

MRS R B BRI 7R R ST = e LR AE IR - R IRI LR R « AR AL
AR A B AR S B o AT TR Y L3R B 5 S 0 52 S e rp BOE H M XA PG 45 S AT
X LE s ST PR 2N S AR A Pl LS B ) SARPA BT AR AL X 2 X [ £ 65 s AL A
A RERZ o

1 HRHE AR

B Sy i L R R B — BRI A il 48 3 P o — b s L5, R A 2 A bk
ATZIIE (MFT) . EAFWE (MBT) . EHREZE (MCT) AEFEIFE R (STDS) 4
N4 sy MR AN E SR, REDRE. &S D RREARHE Y E DR (B
la, b) P30, b, BREMTE SRR ENE RREILZITR (B 10 , AR
A, A 3 B DUR B AR K BRR B R 2R B B 5 UL, T b 3 2 DAIR
IRUTBUARHIES? ), (0 AR, RPHR 7 B T b A T BT CEDRE) 23R v s 40
[T R BRSO, RN Kioto BREREE Gt (18] 1) B343%7,

REHR T B T R M7 S 2 40 oy 42 D R A AR AT B T R b B H RS
AHBIX, IR L E EIR [ 6 rh— 52 A o OR AR 5 AR URL AR 5 K B HR, &
ErEREXGE Lithiotis Faunal>, S SR AFHR M7 B 0 1 P BORLAA 8 X A (R 47 AT f b
P 38391 3 3 g 4 (0 R A b 4> MR IR T Lithiotis Fauna GE&EREXLGE) I Orbitopsella
praecursor KAYRAA FLHs, B T8 M7 T s 0 L 2 R0 S e 2 Yy D B
IRKPEREHE M (TOAE) [IJZHL, Tani%dl i b s T F0R R g gyl 0.2038 304041 | o
MR 2 FRO B AR AR T EL—FE R R (B S



+ + +
L™ y\ + + o+ o+
+ /5(. ] - S S S E
N )xﬁl(lll‘ Suwr % ;
‘ % Zk Ty
# o+

+ F * Shyok Sutur® +_ *+
+ + g - ¥

JEC M

< - + . + + ¢ + = 1 ! . + “ +
: dr + S Tsangpo Suture® + + 4 = 4 4
2 b 9 . S o+ 4
Gi 1T, i LY =
S

THS

180 Ma

X FLay

B 1 R Ty AL 1 T SR Lk 27 A 50 IX 0 o 75 5
() Fkes R R In KR, et (b)) B FEE R AR 6 B, #somE s, o s b B
OFIEFRIKEIE CRRTFRD + @FRAEL HH: @ AEEHIE: (o BB (<180 Ma) K, #3CHkP** s,
LB A2 E : OMochras &L (3D B, @staithes Hifi (FEED M, @Sancerre-Couy £l GEED M, @Viote #fH (&
KFD B9 GRocchetta i (B AFD Bl @i (BREG R " TCP (Trento Carbonate Platform) —Trento ik #h & s
KCP (Kioto Carbonate Platform) —Kioto BkER#EE G dh;  (d) ZRBKHIHIEF SN 7 AR IR A2 32 B

Fig.1 Tethys Himalayan tectonic setting and the Early Jurassic geological setting of the study area
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Fig.2 Lithological log, foraminiferal distribution, and biostratigraphical framework in the

Donggiu section of Zanda County, western segment of the Tethys Himalaya
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Siphovalvulina sp. A (20DQ51); (n) Siphovalvulina gibraltarensis (20DQO07). Scale bars in all images are 100 um

Fig.3 Late Pliensbachian—Earliest Toarcian foraminiferal assemblage in the Donggiu section of Zanda County
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Fig.4 Stratigraphy and microfacies distribution in the Pupuga Formation of the Donggiu section (Zanda county)
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Fig.5 Typical microfacies types and Lithiotis Fauna changes in the Donggiu section of Zanda County
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29.6%~45.9%, M} 39.9%. BRI MAEMRSERTIRRE, —BEVREME, AR
ZERASHUNDIR s H A S ToMIE , — A 2 AN “RZ0” AR S & 20 12.5%~26.1%,
BIEF 20.0%, FhRBONER, BUEWRGE. GILER. R bR U REE, e
WAEFREL, K2 HARMBE. PR FEARRT A, RTSERARE. HRYEE
/DR AR I AR B 52 BIRR SR AR € UK BN e o I, & 1R f AL SR AR I DA S /D 43
fii 0 2 BA L A T R T B ORI, LA IR R KR E RS B BRI TT R 6 1, MF4
HHIE Y LRI (B4

(5) MF7: Lithiotis ff)E /K &



Ul

Wb EZoNAEMEE . NS BIERR, iR & & KT 50%. EJE Bk & RN
45.3%~57.1%, AN 51.2%, HFPSEERE, %N Lithiotis Fauna (Kl 5g) « HABENBFE.
PEE. HILRUL R E A, EABBRH, Lithiotis Fauna CGERENGT) K21 45%] 70%,
TEE A RRIIKEL A 0.5~1 em, 7ERFAMARHK LN 2~15 cm (& 5k~p) , FtIK
I H 44 Lithiotis BRIE A% . Lithiotis Fauna ff & fEAEY, AL I A RIS o 17
AKX B2, g R A B RIS B A B e LA A (1) Lithiotis Fauna A= #945
AEER AR T IR GG G A Gad AL, B R AREIER TS, M7 L
FER YL T (B4 .

323 &HAN%
(1) MF8: A JE Rk K &

R ¥ EONAEIE . B, WEE. BIERKL, S8 KT 70%. 4B WA S EN
25.8%~44.2%, HGEYHENY 33.9%, FEFE, WG, AR, BE. BaE. K.
BB LA, RRAERAEERL, KZEMEERAE (B 5h) . BRLZ[E5 R
TIfRARGEY), SREHEESIMAK. ABMEEE. SRR, BRI E R RS
SCHR TR ER B0 T B T R AR AR B FR i) 5 Hhid S 2B RS . M8 5 th BILAE ¥
W HE— (B4 .

(2) MF9: ik GO K 2

WORL - B AL, 5B 40.3%~62.7%, ¥I1EH N 46.8%, F1£4)0N 0.2~0.4 mm, Frikthaf,
B [ BE AL, A0 22 R BE AN S HRORA RO UKL, A I Ay A S s - 248K 22 B Ry TS S —
O (B 51D, Ao A R ZUR A E A, B RSS M BIAR, SRR, 5
A SR AE HL BG4 A . 2B T R 2 B 1.9%~17.3%, $ME A 11.0%, AT A FLI. 3.
RS . BIORL (R RIOIR 52 i T R A R G5, KRB IR S . RIS 450 8
(RIBTRE  SIURE SR 2 U8 T AR 5 7 £ i 5 et e K SR PR AR YL MIFO % 1 BILAE 3 g 2]
R (B4

TURBSOE AN AR 24 18 7~ 2R BK ) T )2 3 IR 2L ) L S 2 Bl A T 2 D £ e /K B I
BHLTUAR, FURR IS D b B e H AT R A H DX P, AR K T i A S T B
T € Hi M 6 32 25020 e 38 Ry PR 6 4, J5 SV T A8 BT ] 6 R 6 HL Zx UTAR PR 4 .
U L R — TR IR ST R U IE /KRR R T I &5 RN & il 4, 2R E A48 kLl
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A

&

JBEEAWGE, AALE R, B, R, R, MBR%, AMMEENEE, B
BAR G 20.8%~57.1%, IIMH N 38.8%, fEZ) 12.5 m AbiAF &4, 1E 12.5~24 m B,
PIRE B F B XGE . AL, R BRI, IR . MBI AR, HEa e N
1.9%~47.2%, “FH& 8N 18.9%, LV Z FEMEAIF R Al LA Wt T . Bk, 4=
VI E RURL 5 B AN 12.5~15.5 m JFA6 418 R, 1E 15.5~23 m BUFAAPE T 1%, 7 21 m AL
FIFRHME A 8.3%, FEL) 22.5 m ALRE R HRAR AN 1.9%. E4) 24 m )5, BRI S E
TG E 0~29.3%, IMEN 12.2%. Bk, £ 24~27.5 m By, A JEBKL & ETETH
RIPRES, HIMEN 9.1%, 7€ 27.5 m 2 J54 BBk & & F AL 15% /3. ARIE B Shi
Fy RN A B A, ARAKHITH Lithiotis Fauna 7£4 3.5 m AHF 4GB, A B KEL N
55cm (B 5k) , TMHAEZ 9.5mkl, HEEMERXKE (£ 10cm, E 5D FFi50H S g
I, {F 10.5~15.5 m BEEIA S i (B 5m) o 7E4) 16.5 m A H A EFMEHE KK (47 cm,

B 5n) JHURH LT FE. 7F 21.5~23.5 m BCHAE M EKKE (242 cm) A ZIf/IME, FRiiX
WECAME (B 500 , e85 FUILBRIUNIRIRIKE , HIRIER A RBLIX X

7E 24~29 m, ZEWE A RAI . [H_E, Lithiotis Fauna 7££) 29.5 m AbF- X B, HIL¥
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Fig.7 Relationship between bioclastic change and carbon isotope curve in the Donggiu section of Zanda County
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T KA A FL A (larger benthic foraminifera, LBF) X R4 A5 4k i 5 55 A0 g4 ,
AR SO FLER R E A SR R AT Si it (L Dongqiuxisx) ,  DAEU S AL H i) 0 DL K
BRSNS (B 7c, d) o @R ERE, RIS T 48 Mg LR, it 414 4, K
i 21 FORBYRAEA AL HL, FE3F 170 4~ 7625 0~12.5 m B, A LU A tREFR mik
-, HEME 0 8.4 A1 13.4, Hoh LBF MR AR AR FFE /KT, HEE D 08 4.3 A
7.3, £4) 125~24 m B, ALARKMEABE LIVIE K TGS, HIED 08 3.1 A
5.3, HARRRAEA FLAR R EAECE B 2O R R R, HIME SN 1.7 1 2.4,
TEIXAN XA, 10 AR B A A FL AR 2%, 7 EE oA 66.7%( 10/15) 43 1) /& Palagomayncina sp..
Streptocyclammina liasica. Orbitopsella sp.. Pseudocyclammina sp.. Socotraina serpentina.
Socotraina sp.. Haurania deserta. Amijiella sp.lL & Riyadhella sp.. %24 m 2 J5, HAfLH
(KR A SR I (E 29 3.8 A1 5.6, Horh LBF & AN S 4 {E 70 5 0.5 A1 0.6
4 Thig
41 FEERMREINR (6°C) M

ASHIEFC AR R 20K B R K IR £ 6 3R 85, A HLITORIR (1 SR A s ' FH AR R e =5t
R R 27 AR B R, — ok, 0™Coary A1 0™ Ocary 18 2 IAIFFFE A KMERN N Z FI
IR FE SO AR, T A7 7 R G ) 2 B R 32 Rl e R R i 01, KB 78 0% Ocany
1 0%Coany (R*=0.003) ToHKHE (I 8a) , K 67°Coany IR HIBCATE BN 67°0 RBE
VR MIBUBEAR,  FUE /N T —5%0 18 H B CAAFAE — E R BRI UE TS, E—5%0 A1—10%02 (8]
TN e e i e FE o AT T 48 K 28 0" Oy /1N F—5%0, KT —10%0 (1 6)
HOFIE 9-8.4%0, HWIRESHFTRERZ 2] — 2 A TERI B . B4k, 6™ Ceay A1 0™Corg 2 I
FERR G I AR B BN O R RRIR h 5 AT LBR e 91728 Tt R kg, JF HLUEAI R 1 J5as
[¥) 0"°C B4y, T 6°Coary 1 0" Corg Z IAIANFFLERE &5 5% RN F 2 B A 1E P & . At
T 6" °Corg 1 6"°Ceany (R*=0.491) A HHRAIFEM: (K 8b) , KW 67°C IR T JRIEHE KIS
o WHEEMR, 1D AP 6°C B AB S RN IR, JEM. 638 UK R
RE A MIX G BRI BR[O 3 B AT BT o b o102 8328 9y §BC . AT
1.0%0~3.4%0, X5 IR FUEIRATH 0" Coan (H (1%0~3%0) —FH 0810, s BT iIE

YRR, ARMGHIE N 0°C TRIFEAF, ARl B s S B L 0k B 4 bk 07 ES e BB PR 4R 8
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AR 07°C ALY, RAKEITE E4 I 4 SRR, S
RIIR S  TRRLIRLR K« A= A A BABRRDRL I 2K AV ks (1 6) o ANE] 6 Fh] A 3,
B —FIAHE L) 0°Corg F1 9™ Coan 18 I TG FHIEL, R 6°°C ARAZA MBI
M o
4.2 ME 1 MBSE £Ekxftt

LR bR B 0T A A 22 Rk Rz R P Sh S, 40 margaritatus 54 5 FHE(MED
margaritatus—spinatum %4 i 7 2k =4 (MSBE ) A% Ak 37 B #—FE R R 1 A 2k F4F (PTBE)
CUI, FE4 FLE A YRR SR A B b, A FOA AL I 5L AR 300 T A 2 3 P e e 7 3%
ith 25 [F) AbRr 3R 5 S R E H BNt BT DL K PR SR S R T BEAT X B (B9 o 4R
St ELEE R, A TH % & 2 B.oenensis—C.tibetica (?) #7 E#B (3.5~12.5m) M2 H (1)
0Cean (£ 1.5%0) H 5°Corg (41 5%0~6%0) IE A NiXT B Eb fe T S.liasica # T #BANER
PN CHE ] % ED #2805 T margaritatus 28/ i 8K [ AL 22 P sl S5 (margaritatus zone event,
ME) [B1012100 4R, M\ LBF 5 FoRE, ABKHITE ME 247 T B.oenensis-C.tibetica (?)
i EE (davoei &A1) , EAEE-TENEHIMIR S.liasica 7 F# (margaritatus 26 £177)
X T e PR A L T R AN P 3 8010 22 St o FLA M DX VA AR AN Bt A 5] 20 A LSTRI T AL B
BRI 0°C DTt TIXUIE R, BIGIRKMPGIEA . HET T LA H S X Bk [F 7 3R 3%
T4 2%0~6%o 1 IE 18121404900 136 SRR XM (Oregon) « BTN (Alaska)
RIS KHGIA e (Haida Gwaii) 5 HLER AL AL TR 149 1.5%0~3%o ) IEMRES ™ JkdE
B /R BRI CAlgeria) S BT 4 X TEAURK FIAL AT T4 2%0~6%0H w53
[F) 7 2% TE A 16 J5E LR T AR B JA A 3, P e A il o e & 1R F B 2 1 12
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EEAHR T EERRE S C AP AR R0, R A BT 7 ok R WA PR B
F . R AL SE AL LI 2 IR A AL A BB DU TR 08 0 5 R A R AE
ME Z R, F0k% th P 2R S8 M0 E S 3ad 02 B 30 A2 — IR A Rk [R) 67 3% S I 9 RFAE
({12 1E(SPBE) , 75 4 BRIEHIAN AR [F 2 A0 WU RITEHLBRER k1) 0'°C 5 npy i [>09-1048.24:22]
MRS FIIER R A, R IEMFE DL AR & B R W E 5, IDHEATRES CAMP BIBUR AR, B
JBOKE: CO EA RS —IERSE, il FEARTHRA KIS A REBEP M. HE, ME H
)G LB R HE58CR] BE VA 1 SPBE MAIRIG N CO,, #ET 3 BB Btk A ve, X — LGk [RIIn
S Ath 31 T £ 55 00 RS2 000 AR R4 (RS BT st 141574

£ ME ZJ5, ARBKHIESHE A S.liasica 15 FH# (£ 12.5~24 m) WP 6 °Coan (4
1.5%0) Hl 0"Corg (£ 6%0) Gt fii A% N xof N F b Je I T S.liasica 5 36 1 K o g 280 3 1
margaritatus—spinatum %j4 i ik [F AL R PLsh FAF (margaritatus—spinatum boundary event,
MSBE) W&101243380 4Rt N LBF 5 LoRA, ZAKEIH MSBE FEE AT S.liasica # i
(margaritatus 2§ 4747 , LAY FFEMEHIH P S.liasica #7 L3 (margaritatus—spinatum %5 41
WD, X FEREAT AR RONA FLICE R AN T S B 2 5 . FERCHIIA), P 3R AT va AR AN b AR R
Fifi 242 b X ) 4 BRI o DA AL N A 0%°0 B K. Mg/Ca {8 T W LUK 7 iRl
FO 8 BN 2 A AR, S AT 2 A L AT A — AN T VA i 05 1074 g ], At
H X VST R B A5 T RS 7 A0 (glendonites) FNUKTG A 14 HE T S R UK 35 A2 7E R 7579,
UK R T AR AT AR g IO %0 Rk, i 98 )7 3% S A A
W] BE A AR AT BeAEAE IR T N B AR VAR Y B0E A DL A AN A A FURBETSU K B e ik
iiii ST,

eI B R R ST S Sk [R] o2 3R H i — A IRAE MSBE 2 J5,  HRTFERRI . H
A JLARBEK A E EE SN A A, AR, ARSI B 1R T X — M
B E AL ERAFIE (B 6, 9) , ARG NP T REm s R M Z % . FERF R ETRIIER
R X T2 I8 1 54 BRAR VA HH SR BT 1 R, 1) b 5538 bk iy B2 B R AR S A 42
HE (PTBE) — M, e 2 IEnmE b, bR B — B0 R S A 2 1 P e ke A
TE ZRAKH T M i LY 1= 3824 33~36 m B o AR 9T Ff) 7R AR5 T S AR 0 EL B B34 ( £ 33~36 m)
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Fig.9 Global correlation of the carbon isotopic record of the Late Pliensbachian

4.3 JRIKIREREL & MR EARET Bk BIRR R R B E A
4.3.1 margaritatus ¥ & # F4 (ME)

AR A B T OO AR A . 2B R0RE & B AR A . RN A fL R A £ A Lithiotis
Fauna 73 i SBkEIRL R FAEZ AR R (BT, ABFFRT T ME Fl MSBE XHR/KBRER 2
G YRGS RN . 7 ME JIA], AR e Rk % & R UK S DL LBF Fit& F1
HUE AT KT R 5, Lithiotis FaunaCK BUIERE R 7D 7E ME FFAART HI(Z) 3.5 m),
Jfr bz (B 100 o XEXGE AN EE @GS, AR 7 BRD IR K ask
0 B A A A T, R TR 7 S B 051 4 R A e T 5, i A IR £ 2
[FIAE L, FEARR S B SR B R e ) A0 P45 520r Trento fR %L & M Viote 1 Rocchetta
FlTH, Lithiotis Fauna 1 Ut BB K06 BT 6 Coan P U IE A HOALE (1] 10) B,
Uk, 256 RN AETE ME AR B BL A CA IR PEARR SR 45 SR, A0 78 SCRF
AL A, BRI ME S [E) A LA B0 R 2 HLERT R FEAIK T R 1) COp R EE, I 503 SPBE
AR BT KRR CO, FENFRESI R I ABRABRE . I FRIR I DA S B S AN TR 7K AT A= 47
RN, B E R S REME AR & G2 REE. Mk
%, ME HAlf] Lithiotis Fauna. FFLE. BEE. K. 1 H & ERARHEHT R T G (RFF
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TRIKBRIR L G USRI 5K, AR T Lithiotis Fauna A& FLAEAR A A= 7 (1 S FI 9 5

A Hif 9% Han et al.(2021) Franceschi etal.(2014)
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Fig.10 Global correlation of the carbon isotopic record and Lithiotis Fauna of the Late Pliensbachian

4.3.2 margaritatus—spinatum # & i % & F# (MSBE)

£ MSBE I 1, 4 L duff s A0 e B R s sb, Ferb gt 10 FORREA A FLHUE & (& 2,
7) o b, FECHIA]ASRKH] I R A B RORL & B B AR B R B %S, T H. Lithiotis Fauna #E Al
KEBAOMEI TRENES . BEAERNRZ, R K FE AR 70 I SR E B
(21.5~23.5 m) MUK BB & BHRCOMEZ FFAEH B RS (B 7 o ZEIEERY,
BRIF AL R P F T S AEMEHLZ MR BER R, (E BRI R R A 7 Bt AT 2 A 7T
[FIFEH, Fre s S BN R T AE MSBE FF4R 54 R AiE A7 L K 48 DA R A= i Jtks
)6 B T R A, FEIR B ME DY X — SRR R 1A] S54RI 3 R1Z K (Panthalassa)
ZAL# margaritatus %57 1 T gibbosus %6 A A A fE LB — 3%, B4k, Trento 5%
ML G CERAD Viote Fl Tk R A7 3 T i B8 1 S IR X 3 (72~81 m) 15 Lithiotis Fauna
(14 HH AT 2R B A X 37 TE B S [R5 (1] 100) o IXLESRHK AT RESR B MSBE B A7 7E 423K
EWfEHL. ZADWFR YRR RS B AV S, K, 2T
SRR N R, A A 2 R R (0 R 8%, IEdn 4.2 Bk, MSBE Hil)A7
WP T4, AR 5 D R Kioto BkmREh 3 (18 100) M%), FTfg Sk
Pfehl. SRR T % B RRERAIC R, JUHAERRIR & B RC AR/, BARRIAY3A



S5z e R BRI ALAATS A R IR NARZR o« 7E MSBE 2 J& , £ HAE P (ReJil & LBF 1 Lithiotis Fauna)
BEIRKE B AITHPRE, RERIXFIA BRI AR E 2 E . Lithiotis Fauna 7EPHHFR
Hr GERAIANBESED) FIZRRFIR AT (PO A B R KR S ) AR 16 0L, BAR
FEAER/N S BRI DA R AP 2RI 2, HEF] T-OAE 512 BIAH S I S AR A A 58
SRR AR ZM,

5 #Eig

(1) AHFFARAE T REHTE DR PG B Kioto /KK ER £ & b 25 K 350 1 0K 2 e 2 K
W7 SRR R () W e B LAY E | BRI AL R 2 . SRR LA AR T
A SRR o AT RS 3 NAFLERAT . Bosniella oenensis—Cyclorbitosella tibetica (2 )
7, Streptocyclammina liasica i #l Siphovalvulina sp. A 7. Bltt, ZRAKEIHHZE E48)E T3
AR EER EF,  TOUHS A (R 2 FE R /R B R JERE

(2) RAKEIEHILRN S 9 PhERER Hh 5 00, FEORNREKE . H oA IRRIRLE 2K
e BB UBRRLR RS . A B RLRLIR KA . NS KL —RURL IS« BIHTR AR A
Lithiotis Bk & 2 A2 8 UKL A 5 AN BIRLISURL 2K o AR AE AN ZH 45 32 B S AR A7 s
WL 2H iR /KRR R 6 65 1 o BN 8] 7 51 b RTS8 A 2 B, AR AK 1 T =2 E RS0 38 w0 PO B
& MR 5 b 10 GRS B i 2 b R0 R R G 4, 5 S8 AR B T0UES 1 T ) & s 0 & it 2%
IR P31 o

(3) TEAEWH EEER b, A FURR AR B R 226 LU TE R B T 1) HE DA (5007 2% 1 i
& NHFIER) margaritatus 2§ 417 H4E (ME) A1LABR [FIAL R 7 A8 A4FERT margaritatus—
spinatum FZKEEAE (MSBE) WIRFEAF, #E— AR IZ P IR [F) A2 R B H A R IRTERHE .
FE ME S 18], 25 8 0L 75 B 52 IR I A 5 KBV L s o g R DR v R KT
JEH ARG MEXLSE Lithiotis Fauna 8 BIJFY 8, X SRR s Dbk b B BN e ) A vh R
Hrol s 2 H LR AL . IX AT BE A2 IR I 91RO LT AR OK B R #6 1 SPBE JIR] ™ A2 K
B COp, M BIE T BE&E & J5 2R AW A AT IR FR SR 5 £ . /2 MSBE H31R], 4243 FE (Lithiotis
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Abstract: [Objective] During the Early Jurassic, multiple significant perturbations of the carbon-cycle occurred
that coincided with abrupt and extreme changes in climate and environment. However, existing research has
primarily focused on the western Tethys and northern Europe, with limited attention given to carbon cycle
disturbances in the eastern Tethys and the quantitative assessment of their impact on biota. [Methods] This study
examined the biological (larger benthic foraminifera), sedimentological, and carbon-isotope (6*3C) stratigraphy

from the southern Tibetan Kioto Platform formed in the southeastern Tethys during the Late Plienshachian—



Earliest Toarcian interval to investigate the influence of carbon-cycle perturbations and corresponding climatic and
environmental variations on the evolution of carbonate-platform biota in the region. In addition, this study
quantitatively analyzed the content of carbonate skeletal grains, the number and species changes of lager benthic
foraminifera, and the distribution of Lithiotis Fauna to explore the impact of these events on biota. [Results] Three
foraminiferal zones were recognized: Pliensbachian Bosniella oenensis—Cyclorbitosella tibetica (?) and
Streptocyclammina liasica, as well as the Earliest Toarcian Siphovalvulina sp. A. According to the sedimentary
structure and the quantitative analysis of grains composition and content, this study identified nine carbonate
microfacies (MF) from the Pupuga Formation in the Donggiu section. These microfacies included mudstone
(MF1), dolomitic peloidal wackestone (MF2), bioclastic peloidal packstone (MF3), bioclastic
wackestone/packstone (MF4), intraclastic packstone—grainstone (MF5), lump grainstone (MF6), Lithiotis rudstone
(MF7), bioclastic grainstone (MF8), and oolitic grainstone (MF9). The sedimentary microfacies and microfacies
assemblages reveal that the Pupuga Formation in the Donggiu section represented the shallow—water carbonate
platform deposit, characterized by minimal influence from terrigenous input. Furthermore, temporal variation in
microfacies demonstrated that the Donggiu section provided a comprehensive record of a sedimentary succession,
delineating a gradual transition from the open platform and platform margin to the inner platform, succeeded by a
swift reversion towards the open platform and platform margin. Based on biostratigraphy, two carbon isotope
excursion events in the Late Pliensbachian were identified: the margaritatus zone event (ME) characterized by
positive carbon isotope excursion and the margaritatus—spinatum zone boundary event (MSBE) with negative
carbon isotope excursion as a feature. [Conclusions] During the ME period, there was an increase in skeletal grain
content, maintenance of high species diversity and abundance of larger benthic foraminifera, and the occurrence
and spread of Lithiotis Fauna. This may indicate that the persistent burial of organic matter consumed atmospheric
pCO2 generated during the Late Sinemurian to Early Pliensbachian interval, creating more suitable marine
environmental conditions for biotic survival. In contrast, during the MSBE period, there was a decrease in the
abundance and size of Lithiotis Fauna and skeletal grain content, along with the extinction of several index larger
benthic foraminifera. This evidence indicates a possible relationship between biotic crises and sea-level fall.
Although there were changes in the size and frequency of occurrence of the Lithiotis Fauna, it is undeniable that
they flourished throughout the Tethyan shallow carbonate platform during the Pliensbachian interval, and the
conditions for skeletal production of carbonates were not completely destroyed until the Toarcian oceanic anoxic
event.

Key words: Plienshachian; carbonate platform; carbonate microfacies; carbon—isotope perturbations; biotic crisis



