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Fig. 1 Location of Xinmin section, Guizhou
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Tablel §"C,,.TOC and the abundance of acritachs, algae and microbes

. 0" Core TOC Wﬁ% wAo|EE 8" Corg TOC mﬁ#‘ W | RE
R 2L Faga (PDB, YR TS FKFE 2L =X (PDB, PSS

0 (p/g) | (em) (€79) (p/g) | (cm)

%) (p/g) %) (p/g)

XMI1-7-1 | fERRR A 78.96 | 78.96 | 10 XM2-3-7 | KESRVR S 0. 00 0.00 | 4.0
XM1-7-2 | BB | —25.18| 1.42 | 0.00 0.00 |15.0| XM2-3-8 | G:fRIEHE 276.37 | 0.00 | 3.0
XM1-7-3 | fik i I 2 26.31 | 131.61 | 6.0 || XM2-4-1-1 | KEJidess | —23.74] 0.79 | 118.44 | 39.48 | 4.0
XMI1-8-1 | fEFEIRA | —23.30]2.90 | 0.00 | 47.38 | 19.0 | XM2-4-1-2 | KEFIR S 331.64 | 442,19 | 4.0
XM1-8-2 | mEF¥e 4 | —23.89]2.05 | 307.08 | 61.42 | 3.0 || XM2-4-1-3 | kRIS 251.22 | 251.22 | 4.0
XM1-8-3 | EEJEeAE | —23.94(1.72| 0.00 | 36.85 | 2.0 | XM2-4-1-4 | Rl s 29.07 | 145.48 | 4.0
XM1-9-1 BEKE | —25.86]0.00| 0.01 0.01 | 3.0 || XM2-4-2 TUA | —25.19]1.23 | 0.00 0.00 | 3.3
XM1-9-2 piPss 0.01 0.01 | 3.0 || XM2-4-3 ekt 552.74 | 773.84 | 4.7
XM1-9-3 gy 0.01 0.01 3.0 XM2-5-1 | GEJE IR 2 0.00 |473.75| 6.0
XM1-9-4 = —26.11[0.48 | 0.00 69.09 | 3.0 XM2-5-2 | iR & 0.00 |138.19| 1.4
XM2-1-1 ik 138.19 | 207.28 | 2.0 XM2-5-3 | REFR A 345.46 | 483.65 | 1.6
XM2-1-2 | $5 A | —24.58| 2.11 | 315.85 | 552.74 | 3.0 XM2-5-4 | FE R 0.00 |276.37 | 1.5
XM2-1-3 Vs 13.82 | 0.00 | 3.0 XM2-5-5 | 45 JF Y | —24. 84| 4.65 | 552.74 | 552.74 | 1.0
XM2-2-1 | U4 | —24.23| 1.72 | 92.14 | 276.37 | 9.5 || XM2-5-6-1 | 454 0.00 | 52.62 | 4.0
XM2-2-2 o) 368.49 | 276.37 | 3.5 || XM2-5-6-2 | 4% G Ig 0. 00 0.00 | 7.5
XM2-3-1 e 773.84 | 110.55 | 3.0 | XM2-6-1 P | —24.22(0.44 | 92.12 | 322.43 | 5.0
XM2-3-2 | R A 73.68 | 184.23 | 1.0 XM2-6-2 V&= —23.82|1.38| 0.00 |276.37 | 2.5
XM2-3-3 T4 | —25.39(2.91 | 122.83[552.74 | 2.5 | XM2-6-3 | 4G | —24.98| 1.26 | 0.00 | 552.74 | 3.0
XM2-3-4 | VR A 103.64 | 138.19 | 0.5 XM2-6-4 | 5% | —24.33| 2.56 | 100.50 | 301.49 | 3.0
XM2-3-5 A 170.08 | 170.08 | 3.0 XM2-6-5 | 45 32.50 | 373.93| 2.5
XM2-3-6 | FERIRA 55.27 0. 00 4.0 XM2-6-6 AR A | —25.10] 1.77 | 0.00 58.18 | 3.2
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(8% 1)

. . 8% Corg TOC %’Mji B RE ) 8 Cony TOC *ﬂ?* Hi | RE
PR = (PDB, YR TS KM R AL = (PDB, Y& ES

(%) (p/g) | (em) (€Z3) (p/g) | (em)

%0) (p/g) %0) (p/g)

XM2-7 &= —23.95(2.45 | 184.25 | 184.25 | 12.8 || XM4-1-2-1 BEIK 110.55 | 0.00 3.0
XM2-8-1 T4 | —26.00[0.31| 0.00 |[304.01 |12.0| XMd4-1-2-2 | ¥EK# |—29.16|2.32 | 75.39 | 50.24 | 2.0
XM2-8-2 RAH | —25.70]0.01 | 0.00 0.00 | 2.5 || XM4-1-3 BEK % | —24.67]0.03 | 276.37 | 184.23 | 12.7
XM2-8-3 Ve | —25.46| 1.24 | 368.49 | 644.86 | 4.5 || XM4-1-4 PH | —26.14]0.33|552.74 | 690.93 | 5.0
XM2-8-4 | FEFRIRA | —24.65|1.96 | 0.00 |[829.11| 3.5 || XM4-2-2 JUA | —24.52(2.95|310.92 | 207.28 | 12.5
XM2-8-5 | H IR A 69.09 | 207.28 | 3.0 XM4-2-4 | GEFRIRS 340.16 | 127.57 | 6.0
XM2-8-6 ik 92.14 | 92.14 | 3.0 | XM4-3-1 | GEJRKE 30.73 | 0.00 | 3.5
XM2-9-2 ey &= 30.73 | 92.14 | 7.0 | XM4-3-3 | fEJRIEE 0.00 | 25.15 | 14.0
XM2-9-3 PWIKE | —23.81]3.63| 29.09 | 116.37 | 8.5 XM4-4 RS | —24.34)2.30 | 138.19| 0.00 | 18.5
XM2-9-4 e E 0.00 |405.32| 3.5 XM4-5 FEBUK S | —24.05) 1.24 | 103.64 | 138.19 | 8.0
XM2-9-5 W | —23.35]2.78 | 24.03 | 168.23 | 10.0 | XM4-6-1 g 103.64 | 138.19 | 5.3
XM2-10-1 TR 55.27 | 55.27 | 10.0 || XM4-6-2 | fEFEIRA | —24.49]2.03 | 78.96 | 0.00 | 4.5
XM2-10-2 W | —23.80]2.72| 55.27 | 110.55| 3.2 XM4-7 RERRIR A | —23.97| 0.24 | 276.37 | 138.19 | 23.0
XM2-11-1 | #5F s | —24.98]0.46 | 0.00 | 230.31| 3.8 XM4-8-2 | EFIR | —24.18|0.30 | 46.06 | 0.00 | 30.
XM2-11-2 | 45 5 g 4+ 39.47 | 39.47 | 6.5 || XM4-9-2 PH | —24.84]0.02|276.37 | 69.09 | 10.0
XM2-11-3 | 54 | —24.29] 1.58 | 46.06 | 138.19 | 7.5 | XM4-10-1 | JRJK# |—25.74| 2.29 | 195.08 | 260.11 | 3.2
XM2-11-4 | 5t | —24.12| 1.25| 0.00 |552.74 | 4.5 || XM4-10-2 s |—25.29|0.03 4.8
XM2-11-5 | #5F s | —23.39( 1.26 | 0.00 | 276.37 | 4.5 || XM4-10-3 | ek |—23.59| 1.73 | 165.82 | 193.46 | 8.2
XM2-11-6 | 45K/ 4 55.27 | 331.64 | 4.0 || XM4-11-1 WA | —29.13]0.16 | 434.29 | 217.17 | 3.1
XM2-12-1 | 5 JRIR% 85.04 | 170.07 | 5.0 || XM4-11-2 | FEJF g2 483.65 | 310.92 | 1.5
XM2-12-2 | kR4 | —23.66] 1.64 | 829.11 [1105.48] 9.5 | XM4-11-3 | BEFRJE & 552.74 | 307.10 | 1.2
XM2-12-3 | 45 JF I8 & 110.55 | 276.37 | 7.5 || XM4-11-4 | fEfless | —24.15] 1.08 | 92.12 | 92.12 | 16.0
XM2-12-4 | 554 | —24.25]0.36 | 46.04 | 230.33 | 8.5 | XM5-1-1 Kit# | —24.53]0.02| 0.00 0.00 |15.9
XM2-13-1 A | —23.52]0.39| 58.18 | 174.55 | 5.5 || XM5-1-2 P | —24.18|4.71|276.37 | 69.09 | 3.0
XM2-13-2 | JRKAE |—23.60]0.33| 0.00 |227.60| 9.0 || XM5-1-3 P | —24.27(3.37(386.92 | 0.00 | 4.0
XM3-1-2 RE 52.62 | 263.21 | 14.0 | XM5-14 A 92.14 | 0.00 | 2.1
XM3-1-3 Mt | —26.37]0.21| 0.00 |110.55|13.5 XM5-2 Mt | —24.55/0.03 | 0.00 52.64 | 2.9
XM3-2-1 | iR E | —24.39] 2.12 | 0.00 |177.65| 4.5 XM5-3-2 b= 552.74 | 184.23 | 9.0
XM3-3-1 | ®EFiJe % | —23.40[0.76 | 0.00 |122.82|23.5| XM5-3-3 | #5JEJEss | —27.74]0.32 | 675.57 | 491.32 | 3.1
XM3-3-3 | BEEVEA | —24.17]2.61 | 0.00 |122.83|35.0| XM5-3-4 bk —27.40| 0.07 | 429.92 | 368.51 | 2.0
XM3-3-8 | K A 0.00 | 46.04 |—11.5 XM5-4-2 Pt | —25.84|0.02 | 442.19 | 110.55 | 2.0
XM3-3-9 | REFE KA | —24.43|2.36 | 34.55 | 34.55 | 43.0 XM6-1 B | —25.52]0.10 36.0
XM3-4-1 | BEFE KA | —24.74|0.62 | 46.06 | 184.25 | 18.0 XM6-2 JRE | —26.53]0.24 14.0
XM3-4-2 | fEJE KA 55.27 | 55.27 | 0.5 XM6-4 WA | —26.47[0.15| 0.00 | 50.25 | 14.0
XM3-4-3 | HEFIRK A 0.00 | 78.99 | 3.0 XM6-5-1 Vo= 73.68 | 0.00 | 4.0
XM3-4-4 | R K A 39.47 | 0.00 |12.0| XM6-5-2 JH | —25.90/0.18 | 61.42 | 61.42 | 6.0
XM3-4-5 | FfJFiK 4 55.27 | 110.55 | 1.0 XM7-1 P | —27.44|0.01 14.0
XM3-4-6 | fif: B K A 58.20 | 58.20 | 0.5 XM7-3 B | —25.44]0.13 19.7
XM3-4-8 | KA | —24.96]0.28 | 0.00 | 69.09 | 4.0 XMS8-2 ’E | —27.72|0.16 16. 8
XM3-4-10 | kA | —23.97]3.59 | 78.96 | 78.96 | 6.5 XM8-4 KitA | —27.69|0.26 10.5
XM3-4-11 | FEFJe 4 | —25.35[1.46 | 0.00 |138.19| 2.5 XM8-5 JE | —28.66|0.19 8.0
XM3-4-14 | BEFEJ 4 | —25.67] 2.54 | 110.55 | 147.40 | 7.0 XM8-6 JBAH | —26.62]0.27 6.5
XM3-4-15 | BEFE KA | —23.74]2.00 | 92.12 | 0.00 | 6.7 XMS8-10 it | —28.89] 0. 11 25.5
XM3-4-17 REFUE 110.55 | 110.55 | 15.8 XM9-1 ®’E  |—27.21|0.31 6.0
XM4-1-1-1 | BEK%E |—27.51/0.02 | 46.04 | 0.00 | 14.0 XM9-3 o=y —27.72| 0.09 6.5
XM4-1-1-2 | BEKH 0.00 | 50.24 | 4.0
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1—siliceous mudstone; 2—siliceous siltstone;3—siliceous limestone;4—calcareous mudstone;5—marl; 6—clay;

7—mudstone; 8—shale; 9—vitric tuff; 10—limestone lenses
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Clarkina yini #5 FBo 8" Co £E3X — B BX 4 £ 4 Xt
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TEH 25 2 H AR T2 8" Cruo 0" Cone BRIR R — AH XS
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JZH R 1 8" Cor {H 52 55, 1T 76 5b J2 85 T e 5
0" Cong [ BE SR FEAG » 55055 110350 T 565 26 )2 119 BE 4R 971 1
FH XTI

(3HP—T AL&LL L. BBt V18" Co (B A 2 971 5
(10 A o 5 L L) T B R TR

4 e

TR VE A DILB [A) 57 2% 1Y 20 8 L 2 32 1 7K S i Tk
By C A1V C e K CO, i AR A A9 52 . H AR fB Y
FER R VR W) HE TR AR [ B
B RACOMEE KA R B A A T 1 iR 55 55

VTR A TR B A R v, S
C, UM AN 78" C. SR, 7 & A 77 R
X PR IR AR A 1 06 VR A il T 3 8 ot g R
COsa BN AR HE W0 200 M PN S0 B [R] 57 3R 769 0 188 A
FHAF D858 77 A 1 1 B0 A2 8" Cong L3 K (Shemesh
etal. ,1993) . [RIMG. 76 &5 45 77 32 X, AH 4 40 i 9 A
Xt 4" C(Popp et al. ,1998) , 3£ 0] fE H L 6" Cun
8" Coe B IF) 45 18 K (Hollander et al. ,1991), T
HEVE 8" Con 10 5 ¥ K P COuep £7 1R T1AH G C R
(Kump,1991; Wang et al. ,1994), BEXESEHH
T VR T 105 L ) R B8k () A6 2R A 0 4R A P B A o K
COyp W18 ST 14 58 (Kump et al. , 19995 Rau et
al. »1992.1997) . {fi 53 ¥ AH A7 HIL 5 AH X 14 6] 25 85 o
SRR T 7 C T 12 87 Con (I FEAR . 2B
SN ST TR PR B R0 P— T Z2388" Con it
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Abstract: Bulk organic carbon isotope compositions and the abundance of acritachs, algae and
microbes were examined from the Permian— Triassic boundary at Xinmin section, Guizhou. §%C,, data
highlight environment changes in the latest Permian and show the following features: a gradual decreasing
phase begins in Clarkina yini zone, corresponding to the low abundance value of acritachs, algae and
microbes; a sharp decreasing phase occurs during Clarkina meishanensis zone, which could be caused by
the combination of volcanic activity, marine biological breakdown and a sudden release of methane hydrate.
The two phases reflect that the marine environment changed from the gradual transformation to mutation
process. 8" C,, exhibit a positive peak before the sharp decrease above the event horizon, and the
flourishing of green sulfur bacteria may result in this positive peak. §7C,, in Xinmin section is still a
downward trend in the earliest Triassic compared with some shallow-water sections, indicating

deteriorating ecological environment, low marine productivity and delayed biological recovery.

Key words: organic carbon isotope; Permian— Triassic boundary; acritachs, algae and microbes; mass

extinction; Xinmin section



