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Fig.1 Tethys Himalayan tectonic setting and the Early Jurassic geological setting of the study area
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(1) Bosniella oenensis—Cyclorbitopsella tibetica (? ) 547 T 8% N &5 (0~13.5m,
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I bR B R # 1 Cyclorbitopsella tibetica 1'%, A7 LBF 3= Z:4 4% Bosniella oenensis.
Bosniella sp. (& 3b) . Lituosepta sp. (& 3c) . Lituoliporasp. (& 3d) . Hauraniasp. (/]
3e) . Socotraina sp. (K] 3f) . Pseudocyclammina sp. (& 3g) . Siphovalvulina sp. (4] 3h)
PL& Amijiella sp. (& 3i) . Mesoendothyra sp.. Textularia sp.. Verneuilinoides sp.Z#45 fL 1
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Fig.2 Lithological log, foraminiferal distribution, and biostratigraphical framework in the
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Donggqiu section of Zanda County, western segment of the Tethys Himalaya

K3 ALIE B AR BRI T AR 7 R R 0 —FERT 7R Gl R WA LA &
(a) Bosniella oenensis (20DQ05); (b) Bosniella sp. (20DQ02); (c) Lituosepta sp. (20DQ05); (d) Lituolipora sp.(20DQ03); (e) Haurania
sp. (20DQ02); (f) Socotraina sp. (20DQ06); (g) Pseudocyclammina sp. (20DQ07); (h) Siphovalvulina sp. (20DQ01); (i) Amijiella sp.
(20DQO02); (j) Streptocyclammina liasica (20DQ14); (k) Siphovalvulina colomi (20DQ07); (1) Everticyclammina sp. (20DQ04); (m)
Siphovalvulina sp. A (20DQ51); (n) Siphovalvulina gibraltarensis (20DQ07). Scale bars in all images are 100 um

Fig.3 Late Pliensbachian—Earliest Toarcian foraminiferal assemblage in the Donggiu section of Zanda County

(2) Streptocyclammina liasica 7 iz 3~ 7= Bk i i o b3 (13.5~36 m) , HJE 5L
Streptocyclammina liasica (1 3j) FIEBLE X, TSN Siphovalvulina sp. A [ B4 B0,
TE U RR R T A AR P2 3 = S P B HHBIX, Streptocyclammina liasica M AR 7 ELR |38
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(3) Siphovalvulina sp. A {7 T ZR Ak HI I THHS (36~38.5m) , HJEKFLL Siphovalvulina
sp. A (B 3m) EILE X, ARWTRANT, 120 5 R R 7 5 b BOE H b X BN T
LBF 7 & — 8, (H2VaRHEHIXt N2 Socotraina serpentina 77, %47 LBF £ EALFE
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Bosniella oenensis 7 3 A& IR [FI A2 28 Gl AL HURFIE . 28 LR, AR B AR T8 bk
Hr L BRI R Gl 3.
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ALERRLRLE K (MF2) | BB RERRLRRLACE (MF3) | A JBRKIFLEAKE (MF4) |
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AR PR T TS ) FB R /R (i ) TR T HROKBRIR #h 6 HUIA B, 145 R IR & L (MF1-MF2) |
PG (MF3-MF7) LLK Gii1% (MF8-MF9) 2.
321 ARéx

(1) MF1: JeRRE

FER AR ST AR BTN T, AR SRR & N 0~8.8%, AN 4.3%, XURHE AT WL

W (K 5a) o Vedndd & & m M AEYEE & B R TR T ReRAR. KOG )=

v EREESE IR R G MR EEE, MFL PR R A rh B, (b (B4 .

ct

==
<



BIeRZ S BT Kioto BRIR ik & U0 70k 2 HHI0 b I SR 0 24 D 3l ) R R 2R 0 o

(2) MF2: A=A ERRDRLE K &
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Fig4 Stratigraphy and microfacies distribution in the Pupuga Formation of the Donggiu section (Zanda county)
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MF6: HIPUTRIAE (20DQO1) :  (g) MF7: Lithiotis BB XK, EAEMIGEL N Lithiotis Fauna FIZEHIRFAE (20DQ12) 5 (h)
MF8: A JEEiRiKA (20DQ08) ; (i) MF9: fikifiki KA (20DQ26) 5 (j) HH#i (20DQ18) 5 (k) Lithiotis Fauna X H
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Fig.5 Typical microfacies types and Lithiotis Fauna changes in the Dongqiu section of Zanda County
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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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Fig.9 Global correlation of the carbon isotopic record of the Late Pliensbhachian
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Fig.10 Global correlation of the carbon isotopic record and Lithiotis Fauna of the Late Pliensbachian
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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 Pliensbachian—
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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 Dongqiu 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
(MEF7), bioclastic grainstone (MF8), and oolitic grainstone (MF9). The sedimentary microfacies and microfacies
assemblages reveal that the Pupuga Formation in the Dongqiu section represented the shallow—water carbonate
platform deposit, characterized by minimal influence from terrigenous input. Furthermore, temporal variation in
microfacies demonstrated that the Dongqiu 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: Pliensbachian; carbonate platform; carbonate microfacies; carbon—isotope perturbations; biotic crisis



