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Fig. 1 Geotectonic location map of South China Block (a) (modified after Cawood et al. , 2017) and geological map

and sampling points in Dongchuan, Yunnan (b)
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Pt, a—Paleoproterozoic Abudou Formation; Pt,s—Paleoproterozoic Xishancun Formation; Pt,y—Mesoproterozoic Yinmin Formation;

Pt,[—Mesoproterozoic Luoxue Formation; Pt,hA—Mesoproterozoic Heishan Formation; Pt,¢g—Mesoproterozoic Qinglongshan Formation

AT S 4 A A 0 1 0 T 1% 223 1) >R T Tsoplot 3. 0
(Ludwing,2003) K52 i, R HAE I A °Pb/ U 4
W, HMACE BB 1R 220 20, %7 Ph/* Ph -1 4F
B2 95% BIFEE

BRI R B ie

MISS & b —Fp A A i |, 2 Ui E 5
DURIAEE A EAE W =8, A YA A KRB
W DL BRI RN A= 8 W S R e ZE DU



4 B O A 2022 4F
/4 =B E A HTE (b)
@) e //7}// ZE7Z 1 stromatolite dolomite
= %%%WRE
N crystalline limestone
H 2 KE AN E TS
(¥ Fre) marbled dolomite
e XIS 0 50um
XD metamorphic siltstone
5’3 = ;é%i 15 Ma, metamorphic sandstone 162 )
: c
5 B 153017 Ma -alﬁﬂwmﬂﬁﬁﬁ
: hE trace fossils argillaceous slate 1584
BS | s 2009 ﬁ
| = K MISSSERE i === conglomerate
IR Q - E=a M R FRRE 15440
+ ) - /4 -sﬂty argillaceous slate i | | |
i Zzr” ] SR B R B T | | "I
e /4 "_}//<_(E€ Fod) i itlrhyolite tuffaceous slate 1500
asom L EKEUE
Ui ltyffaceous slate
AT 60
= E unconformity
izl = MISSF#: £
‘ Nepom M
S oriane IS8 sampling point | VRSO IR BB BT 584 8 4 =
B s 195 1522£15Ma, n=26 MSWD=0.41

Zhao xinfu et al., 2010

*v-

:

&l 2 MISS SRAEEHZFERE (a) 5 BILgH K iLE3)JZ CLIE (b)) A U-Ph Fi#k(c) ;

wEHEZA(d);

U-Pb age (c¢) ; the Luoxue Formation stromatolite (d) ;
BT A RIEAS (— B 28 11K 2 A S AR AR

R 7 T A A s A A B —FF ( Gerdes et
al. , 2000; Gingras, 2002; Noffke, 2005),
EEFEHEEAN X B A P L 2 )2
MISS #)3& (El 2a) , A T.HIZEKLTEL 10 m (E
3a) X 46 MISS M3 7 A 7R B dl e R T 1, H R
1l 22 A 2 LA 35S0, B 2 BRI 254 (8] 3b—c)
58 0.5~2 cm, FAECAR A SIHEA A —E 7w,
MY A8 B AH 58 SCHES B R )AL o R
TE (I 3e) , 07 A2 HLRY ) MISS #43 3 i % MISS J%
il 01T B 4R AT O XRE 4347 S e 3% o i, i 58 %
B MISS FZ ik P S, Fe Cr, B 2 A it

HHRINHE)Z A (e)

Fig. 2 MISS sampling stratigraphic histogram (a) ; CL image of the Heishan Formation volcanic rock interlayer (b) ;
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the Qinglongshan Formation stromatolite (e)
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Fig. 3 MISS outcrops (a) ; photos (b),(c); sketches (f) and XRF images (d) in Dongchuan area
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Discovery and Paleoenvironment significance of the MISS from
the Mesoproterozoic Heishan Formation in the western
margin of the Yangtze Block

LIU Junping" > ¥ | LIU Weidong" ¥, LI Weike" > | LI Jian” , HE Shijun® , MO Xiong"* , GUAN Qi'
1) Yunnan Institute of Geological Survey, Kunming, 650216;
2) School of Earth Science and Resources, China University of Geosciences, Beijing, 100083 ;
3) Key Laboratory of Sanjiang Metallogeny and Resources Exploration and Utilization, MNR, Kunming, 650051 ;
4) The Second Geological Institute of China Metallurgical Geology Bureaw, Fuzhou, 350108

Objectives: Through the 1 : 50000 regional geological survey and cross-sectional study, a large set of rhyolite
tuffaceous slate interlayers was discovered in the Heishan Formation in the Dongchuan area of Yunnan Province in
the western margin of the Yangtze River.

Results: The LA-ICP-MS zircon U-Pb age

rhyolite tuffaceous slate. At the same time, a microbial sedimentary structure ( MISS) was found in the argillaceous

weighted average of 1522 +15 Ma was obtained from the

slate of the Heishan Formation in the Mesoproterozoic. Through the electron probe, XRF analysis and energy
spectrum analysis of the MISS and surrounding rocks, it was found that the main components of the MISS are; P,
S, Fe, Cr are obviously the characteristics of compounds formed in the process of microbial deposition. while the
surrounding rocks are mainly Al, Si, K, Mg, Ti, which are normal clay minerals, and there is a big difference
between the two. The MISS discovered this time is the oldest MISS known to be discovered in the western margin of
the Yangtze River.

Conclusions: The appearance of MISS in the Heishan Formation indicates that the microbial community
flourished in the Mesoproterozoic period, reflecting that the depositional environment at that time was the coastal
shallow water supratidal zone. The microbes at the sag participated in the formation of such an irregular striped
wrinkle structure, which provided important reference materials for the regional comparison of Mesoproterozoic
stratigraphic microbes and paleoenvironmental research, it is of great significance to restore the bio-sedimentation
and environmental evolution of the Kang—Dian ( Xikang—Yunnan) rift basin.

Keywords: microbially induced sedimentary structures; paleoenvironment; zircon U-Pb; Mesoproterozoic;
Heishan Formation; Dongchuan area
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