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Discovery of Neoproterozoic stromatolites in Qimantag area, Xinjiang Uygur
Autonomous Region
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Abstract: Stromatolites of Tungussia cf. nodosa Semikhatov and Baikalia lacera semikhatov were discovered for the
first time in the Langyashan Formation of the original Jixian System near Shuiquanzigou, Qimantag area, Ruogiang
County, Xinjiang. The stromatolites are mostly nodular and columnar, and their overall morphological characteris-
tics can be compared with the characteristics of Tungussia cf. and Baicalia stromatolites distributed in Neoprotero-
zoic strata in Huaishan, Anhui and Eastern Liaoning, and some stromatolites in Jiawengmen area of East Kunlun,
which is equivalent to stromatolite assemblage 1V in North China. Through our work, Sm-Nd whole-rock isotopic
isochron age of 815+26 Ma from the host rock of stromatolites is obtained. According to the Sm-Nd isochron age,
the main characteristics of stromatolites in study area and other areas, the geological time of Langyashan Formation
in Qimantag area should belong to the Neoproterozoic Qingbaikouan Period. Their host rock should expose in pas-
sive margin of a Precambrian micro-continent block disintegrated from Tarim Craton (?), which was probably
assigned to Rodinian Super-Continent. The discovery of the stromatolites and dating results of the host rock provide
new evidence for the tectonic evolution and diagenetic environment in western segment of the East Kunlun Mountains.
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Fig. 1 Geological sketch map of Shuiquanzi valley (Xiu Qunye et al. , 2009)®
1= E R I 2—F AR EE AR, 3—SIRILLKILE ; 420 UR; S—ESUMNRE KRG 6—HSJHMNERR
HRAERE ; T—H Ik RA R 8—WiE; 9—2 IR 10— 2 A B B SR

1—Langyashan Formation of Jixian System; 2—Qiujidonggou Formation of Qinghaikouan System; 3—volcanic rocks of Elashan Formation; 4—Quater-
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nary; S—Indosinian hornblende-biotite monzonitic granite; 6—Indosinian hornblende-biotite moyite; 7—pulsating intrusion boundary of rock mass;
8—fault; 9—stratigraphic occurrence; 10—exposed location of the stromatolites and sampling number
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Fig. 2 Photographs of stromatolites
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a—stromatolite exposed near the mouth of Shuiquanzi valley, showing normal stratigraphic occurrence, sample A; b—7Tungussia cf. nodosa Semikha-
tov exposed near the mouth of Shuiquanzi valley, sample A; c—stromatolite exposed near the mouth of Sigandan ditch, sample B; d—Baicalia lacera
Semikhatov growing obliquely, sample B; e—Baicalia lacera Semikhatov growing vertically, sample B; f—stromatolite exposed at the upper course of

Sigandan river, sample C
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Fig. 3 Back scattering electronic image(a) and energy dispersive spectra for quartz(h) and phlogopite (c) from the

stromatolite sample A
Co—HffAf DOl*EIfE; Sal*ﬁ'i%; Phl—%&=tF; Q*Eﬁ, F5— 5 K o
Ce—calcite; Dol— dolomite; Sal—salite; Phl—phlogopite; Q—quartz; F5—dot and its numbers

RS Tuangussia , A] S A IR T AR B
( Tungussia cf. nodosa Semikhatov)
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5] H Sun and McDonough, 1989)
Fig. 4 REE pattern of the host rocks of the studied stromatolites

(normalized data {from Sun and McDonough, 1989)

e o B R B 55 7 5% (3Eu=0. 56 ~0. 78) | [1]
Fasa g (B 4) , SR, FEE A RS
B HVH — 2 RURER LT R WS 7 AN &,
HErgE R Kl i Z 5 DR A (A RS, 1987) 1)
HAYEFAE

4 Z)ZAM Sm-Nd [ R EF

4.1 HFmiiEEELE

R A FIRE S B AL 5 SR I AT IR I Y 2%
% ( Faure and Mensing, 2005) , PRAEN E 1 HHAR 5
TR TR WL IR I, PEPE Sm-Nd 47 I 2R 7
XPREdh A FIFESD B #E4T T8 4F, TEFEM A FIFES B
AR B A PEE 3 AN A (R ORE I, P 1 A4S i
R BA BIR RS MR TR ), i 408 X ke
A ITG 3, XPICT BBORE (3 g 2 ) FPORS Ve e T
He TR, B ISR EE R E] 150 ~200 H, #fE
BHFREL 0.3000 g FEAIAR, BT O ¥R IR R % 4]
VEEERE T A Sm-"Nd B B F), HZEZMA S

%3 BRI 5. FrmaR e s X AT REE A 647
# 1 EEAEML REE 5417 w,/107
Table 1 Analytical data of REE from the micro-area of studied stromatolites
FE s La Ce Pr Nd  Sm Eu Gd Dy Ho  FEr ™  Tm Yb Lu 3REE L/H 3Eu
A-1(HHE) 2.04 522 0.78 4.10 1.30 0.30 1.38 0.23 1.47 0.30 0.8 0.12 0.77 0. 11 18. 96 2. 63 0. 67
A2(B% M) 2,72 6. 10 0. 88 4.49 1.34 0.29 1.39 0.23 1.43 0.29 0.77 0. 11 0.69 0. 10 20. 81 3. 17 0. 64
A3(CEGR) 2,90 6. 69 0.95 4.75 1.40 0.31 1.45 0.23 1.51 0.30 0.8 0.11 0.70 0. 10 22. 22 3.25 0. 66
A4 5. 48 11.29 1.49 6.97 1.76 0.37 1.77 0.27 1.71 0.34 0.94 0. 12 0.85 0. 12 33. 46 4. 47 0. 62
B-1(#%%f) 0. 43 0.8 0.09 0.38 0.08 0.02 0.09 0.0l 0.08 0.02 0.05 0.0l 0.04 0.0l 2.19 6.05 0. 56
B-2(#%M5€8) 0. 22 0.46 0. 06 0.22 0.05 0.0l 0.05 0.0l 0.06 0.0l 0.03 0.0l 0.03 0.0 1.23 5. 16 0. 78
B-3(#f) 0. 65 1.31 0.15 0.63 0.13 0.02 0. 13 0. 02 0. 14 0.03 0. 10 0. 01 0.09 0. 01 3.43 5.39 0.56
B-4(¥5) 0. 36 0. 77 0.08 0.32 0.07 0.0l 0.09 0.0l 0.08 0.02 0.0 0.0l 0.05 0.01 1.88 4.89 0.57
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Table 2 Analytical result of Sm-Nd isotopes from the

stromatolites
-6

peB bt 10 Vs g ey

Sm Nd Nd
Al RAGMSAZA 2.037  7.660 0.160 8 0.512 269+0. 000 008
A2 WLGMBHEE 2141 7.984 0.162 1 0.512 252+0. 000 006
A3 RLOHMBEEE 1.667  60.654 0.016 6 0.511 486+0. 000 025
A-4 WIROIKFRAZ A 0.133  0.658 0.1223 0.512 037+0. 000 023
A5 WIKGIKFIHAS A 0.091  0.461  0.119 6 0.512 033+0. 000 019




648 a" oA B

-
2

= 41 3

0.5125
r
05123 F A-l 7
_,"""’\ 2
b &

05121 F ,_,--’
'z A—,S,’ A-d
e .
"7? 0.5119F L
- -
o Py

05117 F

0.5115F _,":.\_3 t=8151+26 Ma

£ Initial ¥Nd /" Nd=0.511 394+0.000 022
MSWD= 1.5
0.5113 1 > o L
0 0.04 0.08 0.12 0.16 0.20
S m/ 1 Nd

K5 J/EAFFEA Sm-Nd 25 F I ZAFE
Fig. 5 The whole-rock Sm-Nd isochron age of the host rocks

of studied stromatolites

5 A%

TRIF L B0 i 24 UAE T A (PN, 1997)
A B AR b DR ZF LU 2 2 SR AR TS A S R RN
DIl J5 6T SR O3 1 SR 2R B 2R G DX B
7R (1993 ) 3 B B HOA AR LU AE . S S 1A% b X AR
Fld A o Lok, HERUHJE — B ARSI,
I R Ry A BN 1 1 [ 57 3R A I FRFAE AR AT
T 445 (2006 ) T 7E AR B R SRR £h AR AL T
BEPRAT —~BE&EANAE, IFHXEHE5E
AMAE DRI B AT T A IO EE I T B
i BR A e A et AU, (H s s 2
8 L AR R R A5 3 58 A i e, PR A AN T] AR
MEREA, JOERT RS 2ME, mE—r A&
JBAVRFHERT T 220750, AWAEWFFE X R R & J= A4
Tungussia cf.
Semikhatov , 7% B IE Hi X R 75 2F & — 7 B oo
wAUHLZE WA R (WTLLARSE, 2018) o WFSEIX
B Z A W SRS LUEAR ARy EF A H &R
EEAUEFAE (A, 1996) MIF, 1Loh, 7E74R
R By & it Jurusaniaf M Tungussiaf & 24
(FEAILZE, 2004)®  EATHIIEASHRIE K 25 32255 19 Hb

nodosa Semikhatov F Baicalia lacera

B R, RECH X SZEAHE KB Y T4
X E 2 AAE)IFHNMAE NV (8 H 85,
2009) , PESLHERTE IR IE R FRoo R, i, &
RIS B RO EAAA N Sm-Nd 2 H 2 AR IR N
815426 Ma, 5K3% 4% (2018) 78 4x B & H Btk Ak T ik
DX AR L 2 AR A A R 5 A0 U-Ph AR 4% &
HAERR R B 47 W 788 £9 Ma, 3% PN %HE S %5
IR AT T IR goe A rh i, Bk, 48
B A L DX R A L 4 b AR A S T R
g, SRS N R Y B AR 08 A M ST AR AR R,
AW LA SCHR T I i 2L 22

X TA X B K HIAG I, 2 264 55 (2002 ) H Hi 1A
AR SRS A AR E AT, XA R T 2
JET WA RRRIE , X AT IE IR 20 b R Y 1 B K s
FE ., ARSCRAINEA(1997) 9K 2, BVAR KR
FREC-THIRHZ KL AAREZE/NX, H
SEIRARGIOR i i 20 18843 (Rl FA A, 2002) o BIFSE
DX b JZ R AT S, T R R, — Rl 7
5578 TR A2 AR I, B s hnE 2 R, 5
5 HUR TR R O AR AE AR AL, R T B A i T
(&7 RAAE, 2013) , L2230, A SE AR AL
b BB ot R —r e A T g R 2 b B 5
A il B Bl 5 B Bl B i) 2 2 Pk R (B R AR
2002; FEFAMESE, 2006; KA, 2021) ; HL A
FHPES RO BRI, REC e 4k
TR Bt B 5 46 5 B A7 /e B B 22 5 (G TR 4%
2006) o ZEF 0 ) A Shy 3 A B i R 2 2 LK i B 1y
HALER Sy, 5 F 2 E B T (REFA AR, 2002) —
B, HEN e FUE R A 4R 4y, T BETE Rodinia
R i i A A ML IR AR T Ok, 3k A oty b
WL A 98 S it — AL EDIE . BEAh, & AR By
WHHEREE | ARYEMR AR A DU S AR E (LA =
R = 4 ok E, B D TR R E S
X)), GG RIE T AR 45 S 2 A RN, AR
T BREE N Y w3 Kl (3 R R 7 ) i 2
TR AR, X5 IR A AP R TR R TR |
B R b 5e OIS (TSR AR, 2018) ANk A,
W IX B 2 A 0 R B S FF 2 Sm-Nd 2 AR IR Y

AR, RIS DX A 3 A MR PR 4R 3t T
IS

O FEkl, WL, WRARE, A CGH IR HLERIEAT BT ) . 2004, J46C003001 (JEHE K IAR-IE ) 1:25 X IsHh 5 4 27 H2 45



PEREL A . HTSEAR S B L X R BT B2 649

IREE AR S IS L DR IF 4 1 ORI AT FE Al
Z )2 A b A Tungussia cf. nodosa Semikhatov Fl
Baicalia lacera Semikhatov, R ¥ H 5 Tungussia I
Baicalia WIEARFEAEXS L, 9020 B 98 1) I R AR 2
A kB FHoohRE A DL, Wk S)E A%
FAA R Sm-Nd 25 FERT AR RN 815426 Ma, 5
B 2O H L BUEACE R — B IZ X R T FE R A
Rl e i 2 2 ik JE R R B (20 BLER 45 2R B B )2 A
A AT R AL S TR AR R AR I 5
DX R 1 5 5 8 Rl Bl R Bl I 2 R 055

Hift #EaSE5a4/3YRARAAL
B R AERFAE TSR ELHR R A b B RA S
KE R I BT L AR BT S R 6 K A R B B8 Tk
¥, WRAAKRLK AAEFHERIFSRKG
WIALIF W VB R TR A Hdn T 3 5 4F T
My B A LT FRASIM E Fe 24 AT 5T B4 3
A T AU TR R AT S TR 4 AT SR B 5T PT R 35 SR
TR S B IAZT e R A A5 B kit 42, P E R
A R AR S PT A ARE AR R R 3R T RS
B L F AT G e — IR R RS B,

References

Bai Jin, Huang Xueguang, Wang Huichu, et al. 1996. The Crustal Evo-
lution of China (2d Ed. ) [ M]. Beijing: Geological Publishing
House, 178~209(in Chinese).

Bian Qiantao, Zhu Shixing, Pospelov I I, et al. 2006. Discovery of Late
Mesoproterozoic-Early Neoproterozoic stromatolite assemblages in the
southern belt of eastern Kunlun[J]. Chinese Journal of Geology, 41
(3):500~510(in Chinese with English abstract).

Cao Ruiji and Yuan Xunlai. 2009. Advances of stromatolite study in Chi-
na[ J]. Acta Palaeontologica Sinica, 48(3); 314~321.

Faure G and Mensing T M. 2005. Isotopes: Principles and Applications
(3rd Ed. ) [M]. Hoboken, New Jersey, Canada: John Wiley &
Sons, 57~211.

Kuang Hongwei & Liu Yongqing. 2018. Records of Biology and Environ-
ment in the Early Earth: Precambrian Stromatolites [ M ]. Beijing:

Geological Publishing House, 132~ 140( in Chinese) .

Li Xingzhen and Yin Fuguang. 2002. Comparative study of the geological
structure of the Eastern and West Kunlun Mountains[ J]. Geological Bul-
letin of China, 21(11): 777~783(in Chinese with English abstract ).

Lu Songnian. 2002. Preliminary of Study of Precambrian Geology in the
North Tibet-Qinghai Plateau [ M ]. Beijing: Geological Publishing
House, 35~61(in Chinese).

Lu Songnian, Yu Haifeng, Li Huaikun, et al. 2006. Research on Pre-
cambian Problems in Western China[ M ]. Beijing; Geological Pub-
lishing House, 1~197(in Chinese).

Shu Liangshu, Zhu Wenbin, Wang Bo, et al. 2013. The formation and
evolution of ancient blocks in Xinjiang[ J]. Geology in China, 40
(1): 43~60(in Chinese).

Sun Chongren. 1997. The Petrology and Stratigraphy of Qinghai Province
[M]. Wuhan; China University of Geosciences Press, 340 (in Chi-
nese) .

Sun S S and McDonough M C. 1989. Chemical and isotopic systematics of
oceanic balsalts; Implications for mantle composition and processes
[J]. Geological Society, London, Special Publications, 42; 313 ~
345.

Wang Renmin, He Gaopin, Chen Zhenzhen, et al. 1987. Diagramming
Protolith for Metamorphic Rocks[ M]. Beijing: Geological Publishing
House, 93~95(in Chinese).

Xinjiang Bureau of Geology and Mineral Resources. 1993. Regional Geol-
ogy of Xinjiang Province in Geological Memoirs of People’s Republic
of China[ M]. Beijing: Geological Publishing House, 841 (iin Chi-
nese).

Zhang Jianxin, Lu Zenglong, Mao Xiaohong, et al. 2021. Revisiting the
Precambrian micro-continental blocks within the Early Paleozoic oro-
genic system of the northeastern Qinghai-Tibet Plateau: Insight into
the origin of Proto-Tethyan ocean[ J]. Acta Petrologica Sinica, 37
(1) : 74~94(in Chinese with English abstract).

Zhang Qiang, Ding Qingfeng, Song Kai, et al. 2018. Detrital zircon
U-Pb geochronology and Hf isotope of phyllite of Langyashan Forma-
tion in Hongshuihe iron ore district of Eastern Kunlun and their geo-
logical significance[ J]. Journal of Jilin University( Earth Science Edi-
tion) , 48(4): 1 085~1 104(in Chinese with English abstract).

Zhu Shixing. 1993. Stromatolites in China[ M]. Tianjin; Tianjin Univer-

sity Publishing House, 3 ~84(in Chinese).

Bt 1 32 2% STk

FOEE, Bk, FEW), 4. 1996, hERTFER LI AL (55



650 F=

fi 9

2
¥R &

41 %

fi) [M]. dbst: BT Rk:, 178~209.

W, RA2%, Poseplov 11, % 2006. RE-GREIH bt AL -
e RN EZGAAMEIT]. HERE, 41(3) . 500~
510.

W, 2Dk, 2009. PEEZEAPRMRII]. WAEYEIR, 48
(3): 314~321.

WZLAR, Mk, 2018, MUERFUA Y-SR BT LI St WTERE S
FEAIM]. dbnt: s A, 132~ 140.

AR, THEDL. 2002, REC 5 VEER A M TR X LB 2 4
[J]. HuiE#, 21(11) . 777~783.

FEFAAE. 2002. U R AT ER LM FARI R M. dbat. HhB
filkt:, 35~61.

FERAAE, TG, Z50Rbi, 45 2006. o A 92 i 40 5 A Ml B ) S
it ——FPV I DG 0 T 2 R 20 5 Kt R S R L A R i L
[M]. dtmt. sl e, 1~197.

PR, A3oR, OB, AF. 2013 HrsE HUA E R S AT ].
FHE R, 40(1) : 43~60.

N 1997, FHEAAHZ [ M. G000, o BOKAF R
340.

TR, s, R, B 1987, ARJTn R B 0k S 4
[M]. dbmt. s i, 93~95.

HERAET R AR XM 7™ R 1993, B 4E B /K HIA XX 8 b T
AIM]. dbat. Hsh AL, 841.

SR, BRIE, BANAL, S5 2021, TSR R ALSR R AR
T FE R AL I R —— R R R P (R B [T,
A, 37(1): T4~94.

iHR, TUEME, ROOBL, 4F. 2018 RECHKEE XRF W4
THOEBEEHEAT U-Ph 4R S HE R Az 28 R I E R L[], Ak
KA (HBRFLFRR) , 48(4) ¢ 1 085~1 104

K2 1993, hESZEA[M]. K, KRS, 3~84.




