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Abstract: This paper is the result of geological survey engineering.

[Objective] The Qingshuijiang Formation in Kaiyang area of Central Guizhou is a set of epimetamorphic terrigenous clastic rocks
intercalated with pyroclastic rocks, which formed at the margin of the Yangtze block in Neoproterozoic. In order to accurately
determining the depositional age, the provenance and the paleogeographic pattern of the Qingshuijiang Formation, the sedimentary
characteristics of terrigenous clastic rocks and the chronology of pyroclastic rocks are studied in this paper. [Methods] Based on the
detailed geological survey, the detrital zircon U—Pb age of the tuffites at the top of this Formation was determined by LA—ICP—MS
analysis, and the regional stratigraphic correlation was carried out. [Results] Zircon U—Pb ages are divided into two groups, 2488—
1821 Ma in Paleoproterozoic and 838—779 Ma in Neoproterozoic, respectively, with a weighted average of (802+24) Ma for the
youngest age group. The statistical results of pyroclastic content shows that the magma activity in this period has obvious episodic
distribution and periodicity. Regional stratigraphic correlation results show that the exposure nature of the Qingshuijiang Formation
in Kaiyang area is similar to Tongren and Yinjiang area, and may be equivalent to the bottom of the Qingshuijiang Formation in
southeast Guizhou area. [Conclusions] The latest depositional age limit of the Qingshuijiang Formation in Central Guizhou is about
800 Ma. The provenance mainly comes from Sichuan— Yunnan— Guizhou region on the western margin of the Yangtze Landmass.
and the abundant volcanics may come from the second to third episodes of tectonic magmatic activity during the breakup of the
supercontinent in the middle Neoproterozoic. The sea—land conversion occurred in the subsequent Xuefeng movement, and formed
an ancient land extending in the northeast with a higher distribution of altitude in the south than the north, which established the

paleogeographic framework of the Nanhua period in the middle Neoproterozoic.

Key words: zircon U—Pb age; volcanic magmatism; Qingshuijiang Formation; palacogeography; geological survey engineering;
Central Guizhou

Highlights: Determine the sedimentary time limit of the Qingshuijiang Formation in Central Guizhou, and the paleogeographic
pattern of the Middle Neoproterozoic in Kaiyang area, Central Guizhou, which is high in the South and low in the north and extends
to the northeast.
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Fig.1 Tectonic location of Guizhou Province (a) and sampling and section location map in Kaiyang area(b)
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Ailaoshan Fault zone; (6)— Xiaojiang Fault zone; (7)— Jinzhong anticline; 8)— Wengzhao anticline; (9— Longgang syncline; 10— Gaoping anticline;

I —Yangtze block; Il —Jiangnan orogen; lll —Cathaysia block
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Fig. 2 CL images of the detrital zircon of Qingshuijiang Formation in Kaiyang area
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Table 1 Zircon U—Pb dating results of tuff samples in the Qingshuijiang Formation
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5 *Pb Pb  *Pb  *Th U Pb/Pb 1o *"Pb/PU lo *Pb/**U lo "Po/U o
D8800-2 1590 1.02 6.80 16857 121.55 1.39 0.06594 0.004 1.19681 0.0738 0.13163 0.0036 797 20 100
D8800-5 10.75 0.85 391 8344 8247 1.01 0.07842 0.006 1.45702 0.1077 0.13475 0.004 815 23 90
D8800-9 105.25 13.77 15.00 122.27 324.67 0.38 0.12995 0.004 5.84991 0.23635 0.32648 0.0076 1821 37 93
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Fig.3 Zircon U—Pb concordia diagram (a) and histogram (b) of the detrital zircons of the Qingshuijiang Formation in Kaiyang area

Tl EYERE [ B | 5B | ke | e AR e
I 250 10m |5 o o o o s e 0, 40, 80% W BN
T2 26 ——— ' Pl

25 e o : e A
24 TR 11 3 1 15
> 1 I 90 7 2 99
N pE— 92 3 4 | 99
A== 35| 16| 6 | 57
20 =——d
it
19 17 9| 3 | 28
I3 65| 18 5 | S8
K 17 70 | 20 | 5 | 95
16 80| 10| 5 | 95
3 9 3 3 115
4 8 | 641 8 [ 80
I 13 9 S0 6 | 65
12 . e oo
g ErvTRTS
il =t
10
pg
8
7
e
5 3 0] 0 | 3
4 2] 35] 8 | 65
3 1 8 1 9
==
==
0 ==
I | e b [ e T F=o —
[ 11 O .\2[....|3|...|4!...15|:;]6{_,,_I7‘V‘S‘—‘9‘[\}‘10

Pl 4 T H 3 DX /K TTZE e T 5 2 fhe il 2k 1) R e 1 IR
1—HCE s 2— YR BhR o s 3— L BV & 54— TRV & s S— B B A AR & s 6— L BBE KA s T— Wb Bt G s 8— A s 90— ik 10— KAy
Fig.4 Curve of volcanic debris content and photomicrographs of the Qingshuijiang Formation in Kaiyang area
1-Slate; 2—Silty slate; 3—Metamorphic siltstone; 4—Metamorphic sandstone; 5S—Metamorphic gravelly sandstone; 6—Metamorphic tuff; 7—Silty
mudstone; 8—Debris; 9—Sericite; 10—Feldspar

http://geochina.cgs.gov.cn FE ML, 2023, 50(2)



H504 24

BB A Pt DB T AU KT ORI R E Kty PR Js) 527

R2 BMFRIAERER

Table 2 Zircon age of the Qingshuijiang Formation in Guizhou

P = M= WaRzR 1% /Ma SCHR
SO E L B SHRIMP U—Pb 773.6+7.9 R EEEE,2010
T L VLB LA-ICP-MS U-Pb 764+6.3, 756.8+7.6 BK AL, 2015
SEMIE L s LA-ICP-MS U-Pb 773.5 A, 2015
MR BEALER VUEEIRK LA-ICP-MS U-Pb 75613 FKFELE,2015
T 5 BE R R SHRIMP U-Pb 750+8 Wang et al., 2010
T BE R BRI KL SHRIMP U-Pb 77445 Wang et al., 2012
TN B A SHRIMP U-Pb 7828, 785+8 FEIEYLE,2010
TEMNIE B B A SHRIMP U-Pb 780+9 VEIEYLE,2010
SN E BRI SHRIMP U-Pb 803+12 FHEE R, 2007
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H R A AR BR 24 24 770 Ma F1 758 Ma, I H:
TR TR FR 2 745 Ma, 258 AT AL THB A
T M X T AR VT2 R R b2 AR AT, 55 7K
TT AL VTR R R S R AE 790~745 Ma, 2% L BTk
WA eb i X I M B 097 AT ZE A ORI B AT BEAH 24
T 7R 1 X RS
5.2 XigiEXFLk K HithiBE S

WFFE X N KA 2 88 TP RHE RS, 2%
JELFE 24 180~220 m, 2% A X 3 1) 11 06 RE A i 4 )2
AYATRE R, AR ST DX P HY 5 5 7K T 5 X
HEATXF AT (1B 5)

T BH/ N T AR T I 78 SO R Job o B
AR RUTEE A FEAE R oA 2 i, 5 13
TEETT A A TANEE G e il s A R B TR A2 T R
A S K A 2 A D T AR A L E TS, 5
RV AT G, BFSTIX NI /KT 415% 53 b
JE R ek VR AR O 5 B 2 57 B 8, PR BH—
W AR IR B T R — A ek & i 22, R
LY A R Bk A E R

HAAYT O BT A BT S R T KT AL IR N
FIEE R 5 FE Rl 8 R AT AN A il
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Fig.6 Lithofacies palacogeographic map of the Chengjiang Formation in Kaiyang area

(XB3E B AF,2015) o &5 XI5k /i K VL4 i )2
J&E , RS R I BH—F 2 X A2 51452 B 2 ) &
AT RV DT — 1 e 4t , DURR b 32 5% T
BETE JE B T FE AU ACZR 1) ZE A ) oty o, 1 A7
FC I (] AR 0k, T B T 2 it L B T R AR
FRITURELIR (PLUEIESE, 2020) .
5.3 BBHEAMIES NLiESS T

A Y KL S A3 B R 8 B85 A Bk B e
PNk STy GNE N it o IR G 11 | g
R, /D A3 A7AE B i () B s R o 30T
AT BRI BS A ARl 2545 Ma (& 2¢) .
AR B 5 R WTE ) F RS i AR R T2 n
Kty FEJiS , Zheng et al. (2006) ZEAIL 5L 9 RS T
2 SHMNBIE Y 3 AR B T A B T R R
KL TR AR AR B A, AR E A TR 2.9~2.8 Ga
1 2.6~2.5 Ga(FB7k KAk EE | 2007) 5 W b 4%
(2004) 7€ DY JI| 2 7 V0 WA A6 5 T R R A v 3k A5
(2468+11)Ma F 45 A 4k R , X L5 A ] HE 5K
AR K i i A B A SR IE B A . AR IRTF
ARAGHT A AR A IS (R A5 A TR 35 PRl T T, Sk 5 2R R
JANGERE HAT — 2 WS 5], HE M L J5 T g 4
FREH P12 X

Wt 2488~1821 Ma Y55 14 8 i, 4%+ kil
Yoty ot AU AR5 B )2 /7 7F o Qiu et al.
(2000) £ b e 16 1 X () B A8 I R bR o A e

YEb

A R 453 T 1.99 Ga #l11.93 Gaf) SHRIMP i
FI4E Y ; Zheng et al. (2006) ZEWIAL 1L IBIRS T2 & |
BRI 1Y 3 S REBE S 18 20 ] 3K 45 1 LA—ICPMS
W RIAE WS 4 2033~1995 Ma ,2364~2005 Ma., (1786
12)Ma; Bt 845 (2004) 76 19 1| 28 T VD IUF = Fg R
B A 2H (Compston et al., 1992 ) FRAG4E A1 4F# 53
54 (1990+22) Ma,2069~1842 Ma, [RILZ 4k, if
AREZ X TRt ol U A IR AT, X
AT K 22 5 Columbia # K Fili B8 4 BT 5 | 2 A #) 1
WEMA L P FREPALG RS S, R
BN T &, 1B AN XA DU 0 R fi
T8 REHPT S 1)1 B2 7 V> IUH = /e B B A
B AHFERGE , AT RE AT TE R I, [l 8 4%+ Fili
B rg PG 25 11 5 PN BB 1 DX OARAS J BHLI A y A 1) 4
AT HA T B A, IR R e il
TR R E GRS AR X A Al
AR IR S

Bt L 838~779 Ma s A1 A 7. Fr A
W BUR o AR oo AR g S B A 34>
B RN R e s (B Bt ) Az
(Z=k 1%, 2001 ; Wang and Li, 2003; Ernst et al.,
2008) , 473 A0 7 A ERAS [ DX 18 7T A8k L A
F BEFR R M B A K kR A 4B (Large Igncous
Provinces, LIPs) , 7-JA & 825 Ma, 800 Ma, 780 Ma il
755 Ma( ] eI 045 720 Ma) ‘A3 F %55 Rodinia #8
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KBGZEAFEAR DG o Bt AR kL 5 28 0% sh g By
BEPERIIAE 2 850~740 Ma (42 E A ARk, 2013
TKIE B, 2014) , ZREREFIE 0 42K 3 8h (~825,~780
Fil~750Ma ) J& 47 i 7 0 iy 1 b A 1% 2 4 g
Vi (Li et al., 2006) , 58 ZL A K 1A 5% S A2 HT
Jo it ARl b 5 A K 5 P 1 R EL IS B (Zheng et
al.,,2007; Stern, 2008) , th A] GE & Hr o i AL H e 1 4
BRUKIVIE B85 A W) Z2 W 1k S %) 2 i P (T DR T
4,2010) ., Rodinia # K fifi i 24 fift 76 A2 e 11X 32 22
FIH : 7F Grenville iz 2 15 5 T, Hi 7Rtk 54
B PO RIE i Aem B PAE 825 Ma FHIR K 2L, E
B — F BN b B 2 4, 7E 800 Ma 2443 ik 5
TR TR T AR 2 i % 23 b, (B A %5, 2015) , kA
PO TR B o 5 v I BH M X 35 K YT 4L ) 4 P 4
TE R K LR JE 85 4 CL B 7R 838~779 Ma fFE ik 4H i
B R IR IR LR He e T W5 X
IKTLLH W DU IR AT RE R B 45 F Bl e Pa 20 )11 25
THH X,

DX 1 T K VT2 B = & 1 LR S SR AT E T
TSRS A SR It HAAEZANG )
I, 254 KT A AR RITTRR K L 5 AR S, 26 B
WA e A A AL TP L T 2
FER B LA S o (~825 Ma, ~800 Ma,~780 Ma,
~750 Ma F1~720 Ma) , ¥4 s X 35 /K Y120 1 2k L g
JE P RERIE T 24 B b LA RGBS — e
o = AR TRERFOT I R 2 5K KL
Ao S 7R R M X K VT2 B LR P RE
VT AR S = 5 DR K LA R R R TR

MG R A AT U L 2 B
6 4 ik

(1) 5 Hp B b DX 3 AR VT 2H TR 08 I s A
U—Pb 4F % 3= 243 A W 41, B oty o¢ oy 4R 2488~
1821 Ma FUHT G X 838~779 Ma, fie/INMEW 2H f
BOFHAIE A (802424 ) Ma , F B4 v s X 35 7K VT2 e
DURI BRZ) 51 7E 800 Ma i 4, H IR EZR A5 F
Ik R PG 5% 11 ) 1| TECEES M X

(2) DRI 2 6] b 38 7 S8 v T BH 1 DX 85 14
TR VLZH S HRA Y0 BRI Ml 8% B AR AL, A2 T

R 7R B M XIS K VLA ISR . A5G M E R
ﬁﬁﬂiﬂ SFIE AT, R RS R G A B o A AR

W52 [UEB SRR, KA T R BV — Bl
e, I 1T e AUATR L AEAR 1] A ) oty e, < s ] %1
T LA 52 e b S B T p AR A ) T HB AR )R -

(3) 4 Bl AE BT T A LA Za H vy 3 A v i
TR T 245 R B K LA 2 = (~825 Ma, ~800
Ma,~780 Ma,~750 Ma F1~720 Ma) , ¥ 1 FH Hb [X.
T 7KV B I 8 AT e R R T 2 ek 72 vk il
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