947 % s i EBR B2 Earth Science Vol.47 No. 8
2022 4 8H http://www.earth-science.net Aug. 2022

https://doi.org/10.3799/dqkx.2022.175

HEBEARAKXSIH R — SRR
Hi-RKAEBZz X RERANLERIER

AR BEFRS,K TFUEE LB, EEKRGLE ORL K B!
1. TdIAAFRAREL A% TRFRE, Th#AM 451191
2. F B K F B F F IR, H KX 430074
SPEMARFADMFERFERFEREEZR T, H LK 430074
4. % B BTk A 4 8], BT 433124
S5 L AE SRR IR ERROLARLARRT FHEF LA H =K KN), b &RFT 272100

W OE: fEEMX, P E M A SRS K LR T E A A ST 0 RS A E R M e e S
PRSI B S T 2D A A ot A T b X G A P S L 1 A I R R E DA TR 5 I R 4 g AR i DX R 0 ) T K e
R ER, BP SR KPR — KOS AL MR DU 732 A, B R 430 Dy HDOS \HD12 i HD20. X 3 3 J2 Kl 1= 4 i 47 2
HERfE 2% 450 U-Ph AR it 0 R AN Lu-HI R MR TR R B, X SOkl 25 IR b AR 1 ik, AR 38 2 R By — K 2% B
AR = IR T . G RIVRS A B oG B ARRAE R K Ll ROR TR T I S0 B SO R K LR B A R B R TR B
I 2R I i 300 2% 1 )i WA A 15 R . R HDO8 A HD 20 1 &y (O fH R — 6.4~7.1, 3 Bl AR A 4 K, 28 2K U8 F g i 1L /3 oty
A L W TR T S H A W B AR A s HD 12 8 & (O N — 12.0~—3.5, 5 TR T EH Y R X 3)2 KL K)ZHY
KA E T AR X RO G b 2 LR IR 5, 255 TR SR 2 — 25 IE S T 4R R b R 10 IX 7R e s v I &
AR FIEY 5 Pangea 8 R IC R A MR 5T JOL/EH .

KR : Mo Bt Pangea # KBl 5 KO AEH ; Bk {27 s 85 A ol oo 25 8% A Lu-HI RN %

RESES: P597 XEHS: 1000—2383(2022)08—2925— 15 W75 B #9:2022—04—08

Felsic Volcanisms across the Wuchiapingian- Changhsingian Boundary (Late

Permian) in the Dawoling Section, Jiahe Area, Hunan Province

Gao Qiuling"?, Chen Zhong-Qiang’, Zhang Ning*, Xia Xuefei*,
Jiang Tengfei’, Wang Guoging®, Xiao Ming', Chen Qing'

1. School of Environmental and Biological Engineering, Henan University of Engineering, Zhengzhou 451191, China
2. Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China
3. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, China

EETE : B K A ARFE %5 4 T H Bl B BE At U8 5 B A T B e R ROV —— LA & A T MR R S G A UK 4R 4] (No.
42102168).

{EE B A mi kR (1986—) , BIBFSY 51, 2 N F0 A0 M BR AL 27 Rt 22 A VR FH AT Y - ORCID : 0000-0002-9169-8293. E-mail: g3q7191@163. com

* BILESE 5k T, ORCID:0000-0002-5528-8334. E-mail: zhangn@cug. edu. cn

SIAME SRR  Brhoi, sk T S K WK BRI, H UL BRI, 2022, ) R AR R 0 F I A T SR G — KO 2 B Kk
TR JHIC R . L BRB% ,47(8) : 2925—2939.

Citation: Gao Qiuling, Chen Zhong-Qiang, Zhang Ning, Xia Xuefei, Jiang Tengfei, Wang Guoging, Xiao Ming, Chen Qing, 2022. Felsic Volca-
nisms across the Wuchiapingian-Changhsingian Boundary (Late Permian) in the Dawoling Section, Jiahe Area, Hunan Province.Earth Science 47

(8):2925—2939.



2926 HiEkF#  htp://www.earth-science.net 547 5

4. Jianghan Oilfield Company, SINOPEC, Qianjiang 433124, China
5. Shandong Lunan Institute of Geo-Engineering Exploration, Jining 272100, China

Abstract: The volcanisms of the Guadalupian-Lopingian (also middle-late Permian) and Permian- Triassic boundaries in South
China have attracted increasing attentions from geologists. In contrast, less studies concerned the volcanisms between the two.
Here, we report geochemical studies on volcanisms near the Wuchiapingian - Changhsingian boundary within the late Permian
from the Dawoling section of Jiahe Area, Hunan Province, South China, in which three layers of claystones, named as HDOS,
HD12 and HD20, are pronounced in the Wuchiapingian-Changhsingian boundary beds that are calibrated to the lower and middle
Dalong Formation. The integrated analyses of whole-rock geochemistry, zircon U-Pb chronology, trace elements and Lu-Hf
isotopes reveal that these three claystones originated from altered volcanic ashes, representing three episodes volcanism across the
Wuchiapingian - Changhsingian boundary. The whole -rock and zircon trace element signatures indicate that the volcanic ashes
originated from rhyolitic or rhyodacitic volcanism, with calc-alkaline affinities, and formed in post-collisional tectonic settings in
the convergent continental margins. Among them, &,(z) values of HDO8 and HD20 are — 6.4 to 7.1, with a wide range of
variability, and the magma originates from the mixing of Emeishan/Neoproterozoic neogenic crustal materials of and ancient
crustal materials; &,(?) values of HD12 are —12.0 to — 3.5, and the magma mainly originates from ancient crustal materials. These
three volcanic ash layers, together with previous researches, further confirm the occurrence of intense felsic volcanisms related to

the convergence of the Pangea supercontinent in the areas around the South China block during the middle of the Lopingian (late

Permian).

Key words: Lopingian; pangea supercontinent; volcanism; geochemistry; zircon trace elements; zircon Lu-Hf isotopes.
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Fig.1 Geological map of the Jiahe aera, Hunan Province, showing the location of the Dawoling section
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Fig.2 Lithostratigraphy and biostratigraphy of late Permian in
the Dawoling section
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Table 1 Major and trace-element compositions of whole rocks from the Dawoling ash beds
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Na,O 0.47 1 1.01 Pr 34.2 11 24.7
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2011) .7 3l Karoo 4 (Fildani ez al., 2007) K
I Bowen 7 b Fl1 Sydney 7 b 5 #E JK & (Kramer
et al., 2001; Grevenitz et al., 2003). X ¥ J 1111E
TE 53 b P 0 Ui 80/ D 2 o, B A e AR AR
ok VE 89 22 )8 Pk (Kramer ez al., 2001; Fildani
et al., 2007; Rocha-Campos ez al., 2011; Bastias-
Mercado er al., 2020).
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Fig.7 Hf-isotope compositons of zircon grains
a. e (OME X AR 20 A5 5 b, b J2 TTRUR B € (O MR35 181 5 18 arbro 1. 0% i3 1l A B AE 16 8 (Xu et al., 2008 ; Shellnutt ez al., 2009) ;2. I J5 111

ERKEMINK A (Xueral., 2008) 5 3.4, #7014 244 3R 85 IE ) Y WL

T AR FRBE Y A £ 8 5T ik (42 HER G223 ) (Lin ez al., 2007)

L DA B A R R R SZ AR B 22 () ) i R A R AR A B
Z—R == Zetal, 2012; Liuetal., 2020; ¥4 F
45, 2021). #5 % Song Ma ., % 4 111 | 4 Vb VT 55 lf i
A K B TS BT A K VR TR RIS BR (Hoa ez al.,
2008; Halpin ez al., 20165 HAF5%, 2021). [FE},
I AETE B RAR TR 2 0T K LLAE T, B ~260 Ma b
J8 WKk A A (Xu e al., 2004; Shellnutt,
2014) , Horh i i Bk 2 A B OIB K J& 1 (Xiao et
al., 2004) , 55 & A TE B 10 R Bt 3 9 & 2RCA REAE —
H(Xu et al., 2004) ;5 KK A4 HH O YR DL T K 1l
Y RN B f=2 A T v A R S b 52 4 3 9 A (X
etal., 2008; Tran et al., 2015).
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Fig.8 Whole-rock Nb/Y -Zr/TiO, diagram, showing dis-

crimination of rock types
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(Zietal., 2012; Liu et al., 20205 ¥ T4, 2021),
W4 Song Ma 22 1l 4 VT AERif 184, 55 K AE
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JEES] A "R (2013)

MH&ME, RBEARERN KILKIZ (Gao et al., AU Y 4 1B 1 AR T GE 8 R Y A B A
2013; Zhong et al., 2013; Huang et al., 2018; Zhao — JAMFE T AR e — & 1 Py okt A FH A9 I 5%, 10—
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