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Fig. 1 Tectonic location of the West Qinling orogenic belt (a) (modified after Zhang Guowei et al. , 2001) and geological
sketch map at Lintan area in the West Qinling orogenic belt (b)
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Fig. 3 Field photographs from the Lower Cretaceous Mogou Formation (a, ¢) and Pliocene Linxia Formation (b, d)

at Lintan area in the West Qinling orogenic belt
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Fig. 4 Composition and roundness of gravels counting
from the Lower Cretaceous Mogou Formation at Lintan
area in the West Qinling orogenic belt (a and ¢ from
the lower Mogou Formation, b and d from the

upper Mogou Formation)
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Fig. 5 CL images and **Pb/** U ages of the typical detrial zircons from the Lower Cretaceous Mogou Formation (a)

(sample PM404-22) and the Pliocene Linxia Formation (b) (sample PM404-34) at Lintan area in the West Qinling orogenic belt
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Pliocene Linxia Formation (¢, d) (sample PM404-34) at Lintan area in the West Qinling orogenic belt
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b R RRE A 190 Ga,2. 35 Ga,2.50 Ga
WEAE AE 8 F1 Wang Yinchuan et al. (2012) 7B 1L &
RErP RAT AL 5 o0 B e AR R O 1765 257 Maj; Pei
Xianzhi et al. (2012) A A % & 11177 45 & 58 i Al
b b Be L IS A R H A SR 251 s Pei Xianzhi et al.
(2007) % PG 28 U -t 25 ¥4 3 5 507 2 T A A2 o i o 4
e 5 A1 b AT U-Pb I 4F, 3R/ T 2578 ~2302 Ma
AR I 45 2R IR AT BB A TE A ool A — B R AR
iR . TEZ IS TS 1L S dU AR e G IR A
HC AR A A R R . R BRI R
TE AR AT 52 X8 25 HE W 78 TP 4R AR 1) 45 i 47 7% 73

5.1

R 17414112 Ma 1 1770+ 13 Ma, HIE i 5% F1
IR JE YL Columbia # K il i1 58 H A 1 4 Y
AH G AN 2 5 B iz Bl A L 28 08 7Y B i i) i (Wang
Hongliang et al. , 2008), Ti#db e 7E B 2 1l
BEEARAEARRATE 1. 6~1. 8 Ga K F T —
F IR 11 2L i 2R A 1) %5 235 3 (Lu Songnian et
al. , 2002, 2010; Zhai Mingguo and Peng Peng,
2007 ;Zhao Guochun, 2009). K, x5 % H
B A7 AU N B T O ) A 3 3 1A AR AR R L
IR RIS S A fE R .

5.2 HRHRERER

T G R PM404-22 A B S e 2
HFE i PM404-34 R 4% oo i AR I Eids 3 10 4,
I FE 1487 ~ 1035 Ma Z Ja], 7 B 41 & B
6. 2100 ZAFIE BRI By L 2 SRS B )
FIRy WA {47 %

TEAR 2 36 17 ZRAT I B B A AR 88 A S5 157 LU A
(11924 38 Ma, Wang Hongliang et al. , 2007).%
Bl m#E (1172 Ma, Xu Xueyi et al. ,» 2008) ., {k &
T BRAR TE A AE 10 8 T 0 8 = RS iR (1470
Ma F1 1570 Ma, Wan Yusheng et al. , 2003), FH]
VG Z8 04 1 DX 92 40 8 VA RN E R 4 s S 4 P T
AR E 5 AR BT AR I L R R R R
Al BE
5.3 fIitHRERER

Hrotlr AUAR G Bl A7 15 A A IR TE 996 ~
812 Ma Z [l . 5 5 1 B ALY 9. 3206, T HEZE
VL RE fh PMA404-22 I (E 4 1%y 880 Ma. EHi4E
I B 21 B b PM404-34 B AF % 18 {f 2 900 Ma (]



wooB

2178 http://www. geojournals. cn/dzxb/ch/index. aspx

s
2019 4§

8a, 8b) . 2 A b U (I 4F % AE 4

EA IR, 28 ool A8 Rodinia # K ki 7Y
A R R AR 1% 2y A 52 ) o A AR B B 1L AP 2R 0 b
Goyr e — R YA A K AE Sh. 1000 ~800 Ma &
Rodinia # J Ffi i 8 & By B, 1 800 ~ 700 Ma J&
Rodinia #8 X fifi 59 2 % B Bt (Pei Xianzhi et al. ,
2012), R i 147 5 Rodinia i K fili 58 75 F1 5% f#
AR A KA B A - A A (917 £ 12 Ma, Guo
Jinjing et al. , 1999) ; H 415 & A Bt 1 06 | 1)
B B S5 A ) ] 2R A6 1 B A (846 2 Ma 853 &
2 Ma.756+2 Ma,888+3 Ma, Yong Yong et al. ,
2008) s fh B A HE R R AR AP Y R RRAE 14
(940 ~850 Ma, Xu Wangchun et al. , 2007; Yan
Zhen et al. » 2015) 3 2% [ 1l K LA (723 ~ 824
Ma, Xu Xueyi et al. , 2008),

Y 25 0 At 5 A [) I 3 A 3 o0 ol A i 2 R
%A o RIK HB DX FH 40 140 46 16 Jo A IR (981
+5~938+4 Ma,Ding Saping et al. , 2006;978. 5
+4.8 Ma #1 935.5=% 3.1 Ma, Pei Xianzhi et al. ,
2007) 3 G Je A€ B 57 JRR # (924, 2+ 2.7 Ma, Liu
Huibin et al. , 2006;914. 7+7. 6 Ma, Pei Xianzhi et
al. , 2007) ;¥ B8 5K B AL b B A BR 4 (953. 4 £ 14
Ma, Lu Songnian et al. , 2003) ;& 116 AE 5 Bt /R
#4(951+18 Ma, Li Wangye, 2008) ; A H 2+ 41 4}
KA NA (762.54+ 4.6 Ma, Zhang Zhiguo et al. ,
201D,

PRI, T S 0 8 V) AN b 40 i 2
A1 TP T TG AR 15 BRI RE O AR 34 6k 1L A PY 2
W At 2k ) 3 7 7E 7 o b AU 3 A S R )
LK.

504 BEHERERER

Rl A AR AT 22 D AE IR B . AR IR A 534 ~
425 Ma Z ], b 4% 77 B 13.66% . F B4
T ALRE i PMA04-22 A7 12 AR I B0, 0 {47 0%
447 Ma, FHiGe G E ARG PM404-34 7 8 M 4F
B, LW AE 8 S 426 Ma (8] 8a, 8b), Hif ANt
JEAR & 1 Ll 48 Bom HUZR a8 3K T sh i 5e s 2 1 ik
Z R AR AT — IR R AR EOE L A F A R
440.240.92~452.841.7 Ma 2 [a] (He Yanhong
et al. , 2005a, 2005b; Chen Junlu et al., 2006,
2007 ;Zhang et al, 2006; He Shiping et al. , 2007;
Pei Xianzhi et al. , 2007; Li Wangye, 2008; Wei
Fanhui et al. , 2012) . 1717 74 28 W 30 A 1 ol 7
A AU Y S Bl A 2% L O Tz R R -l £ 2R

BRI UE I FEIE A R OE AR AR TP e 449.7 £
3.1~548. 741, 8 Ma Z [i] (K22 R 2 b 5 3 4 BF 5¢
Bz, 2004®, Pei Xianzhi et al. » 2005, 2007; Yang
Zhao et al. , 2006; Wang Hongliang et al. , 2007;
LLi Wangye, 2008;Gao Jingmin et al. , 2012; Wang
Jiangbo et al. , 2018); R PE A 3K A= AW 76 438
+3~454.04 1.7 Ma 2 Ja] (Pei Xianzhi et al.,
2004 ;Chen Junlu et al. , 2008; Wang Jing et al. ,
2008),

THEESE AN R Sin EH 2 ADH R
426 Ma F1 447 Ma W (H4F i ] G 5 48 14 & L A7 5 74
Z U R MR TR o B R 300 oy AR o T 7 A A 3 S
FFEA A S L FE W AR % 3 1L A7 A PG 2R e b 2
b G d ol NS A R o TR (D= I R A
PPy I Y A RE:
5.5 BHEERERER

Wty AR AR I B AR AR 13 AL AR IR AE 409 ~
252 Ma Z[a] . (545 A BB 8. 07 % . 2 MRE R34
A W15 A

eIl Hp 22 0 R 8 % DX 24 et A ARCE R A
(89 534 49 1] RE S 12 4F I BERY B Aok I . Xu Xueyi
et al. (2014) ZRAF VG Z & b 1] VL 38 78 B4 o MR 47 0%
3R R 264.441.3 Ma 264+ 1. 4 Ma, MR fb 24 4%
fIE 78 FE RS B R Bl 0 % 55 K E FRAE, TR I X —
I 3 77 A R A ARF b 4 D 3 2 W D S A AR IR S
ZE U AB) FE T 1) 5 IR R A OGO X S AR
AR A ARG . ARV HR IS X Y b S
MAHRS i RAA T &R AER KA X
A (LA-ICP-MS #: ¢7 U-Pb 4E %k 267. 7 Ma®),
W7 27 VY S A B2 55 W ) /)N YRR Ak R (LA-ICP-
MS % f1 U-Pb 9% A 251.44+0.7~256.2+3. 1
Ma®) , 7EWF 5% X (1 6 M & BE A B W LU e O 1 2 A
AR O 118 T 43z 3t e e P 5 A A 00 78 2 T O —
it A K S R AU — & 4 (Fei Yiging and
Zhou Xianjun, 2012),
5.6 BERAERERER

o g AR I O AR5 20 A, AR IR TE 250 ~
197 Ma Z[u], 5 85 47 S 800 12 42% . F RS B
T ALRE G PM404-22 4 6 >4 i K04 » 08 4F 1%
237 Mas LB 40l B 4B i PM404-34 47 14 4>
AR B L HBE (R AR I 2 223 Ma([&] 8a. 8b),

TEWTFE X A5 - Uik B DBy 228 6 0N B Hp 2% e 44 38 27
b R i R RCE R VR I N K By a8 s R T
o A A ARE (B AR S8 VRl 0 5% 28 IR E
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Fig. 8 Histograms and probability density curve at Lintan and its surrounding areas in the West Qinling orogenic belt

(a)—"F G I 4 RE il PM404-22) 5 (b)— P4 I B 4L CRE i PMA04-34) 5 (o) — T =& S8 B 55 W 20 (il L B /Ny ) i PM404) L 48 Li
Zuochen et al. & F; (D—F=BFFES5 M4 (GER) . & Chen Yuelong et al. ,2008; (e, D—rp |- 72 4 - BLE 4] Cllfs 8 /N 38 35
PM404) . ¥l Gao Xiangyu et al. , 2019;(g)— R IR # G KF ML o 7441 (5 EL K F M) , % Chen Yibing et al. , 20105 (h)— [ e #40 K HE R 4L
b 4 (KK BABHD o35 Wu Shukuan et al. , 2012

(a)—Lower Cretaceous Mogou Formation (sample PM404-22) ; (b)—Pliocene Linxia Formation (sample PM404-34); (¢)—Lower Triassic
Longwuhe Formation (Xiaogou, Lintan County, PM404), after Li Zuochen et al. , unpublished; (d)—Lower Triassic Longwuhe Formation
(South of Hezuo), after Chen Yuelong et al. ,2008; (e, {)~—Middle and Upper Permian Shilidun Formation (Xiaogou, Lintan County,
PM404), after Gao Xiangyu et al. » 2019; (g)—Formation C of Upper Devonian Dacaotan Formation (Dacaotan, Zhangxian County) . after
Chen Yibing et al. , 2010; (h)—Formation B of Upper Devonian Dacaotan Formation (Zaojiao, Tianshui), after Wu Shukuan et al. , 2012
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TR IS R S5 AR B e IR 3 6 IR 1R AL 4F i
245~211 Ma(Feng Yimin et al. , 2003;]Jin Weijun
et al. , 2005; Wang Huiqing et al., 2010; Liu
Chunxian et al. , 2011; Luo Biji et al. , 2012; Wu
Guoli et al. , 2014; Zhang Dexian et al. , 2015; Li
Jinchun et al., 2016; Zhang Yongming et al.,
2017;Wang Meng et al. , 2019), F HES BEIHH
MBS EH 2 DR P =S L FERICR T
LURB R ey & AL TR PSS
5.7 WiESH

TG I 2H 0 BR A A AP A 3 Bk
PR Z A A 8R4 RS B A TR R BT L
Bl Hy 69 20 W/ 3 5420, ik £r S I AR B2, fly 12 96 34 m
B 28%, FHBIZNL & DI Ak 10%, FEZ
P A DA R 20 70 (B da, 4b) iR
AORBONRAEE 9% ~ 11 Z A, BR A R
JER 2 2 Bk MR B O TR BN F R R
fiE s Hkwe M AR BR A L B R i b 43 %0 32 W 4
Z KB 6470 B FURBR AT H ) A X A E 7R 26 %6 ~
27 Y6 Z 18] [BBR— U B AR A7 0] Hy 3106 2 B 9 %%
(18 de, 4d) R HI 0K A R0 1 BE B B W s/ . fEIX
S B A 2 O A A U L IR RPN L e
B FHEE 51 Z 1) (Y rp 28 0 A 36 5 N L L3 )2 B0 48 8
HEPEZEBGEN-EWEBE KE RAARE
MENSCIAAE R a IR . I i = S 40 )2 o Mt
B EWIE A RUIX SRk ok BT %0 U8 2
=B MZE . R A PRA AT RER A THFRE XL
TR SEIRCA IR

7 585 A0 1R i A — 7 T e A LR LR R SR rh 2
I 7 WAL iz RS A7 RE R A Ak AR R U-Pb &
U =S S YN T =48 TR o ) I 2 A I o 3
(Dickinson et al. , 2009) ;55— J7 1, K5/~ HAEL
i 22 W BURE Il 5 15 e B8 T DO W o s B 2 R
Yok iy B A5 AT Ok A AR R TR b
(Thomas et al. , 2004; Link et al. , 2005; Guo Pei
et al., 2017). [k, PUBUA W8 85 1 HoA 2Kk I8
22 J8C IR 1 A A B0 S A A A U 3 1 BIF 9 AT LA R 4L
o 8 DX A 38 - RS A DT RR TR 4 R B
B N E G A b m AR Pk
()85 41 B & (K 5a, 5b), Z 5B i% I
FEAR R AR A5 S R o ] D M1 3 R B T 11 ol
SR, MBS AIEZS Bl DRI, XS n s 7 2
Fofr S PRI S 2R 1) B A o T AS [ P JBE ) 5 A S e 1 )
PRI A2 Fe o TS 4 A 904 & 6 1 (8] 5, 5b)

BRI BB A 2 B o R S DR AR 9 A A
JIr BT W AR TR 285 0 A v m] D YT | i R B
1S Pt IR 8 ] 0 A A 2 50 A A A R RE D
PRI 85 (Gartne et al. o 2017), T 5 2B AR
BANRZ B AR, R X g A Bk B T
JCMED ST A

PN B T = i € R T o (S I 5 T
IR REPUR T P 2SS AT, D P =& 58
Al (Toge) E=FB G RMIMA (T, d) . =&
AP H X SR — B R R BRI DT &
1117 7E D B 17 T 288 DL AU AN AE v 2% 06 4 32 7 1) 5230
B U — IR T =& 20 1 )2 T 7E B 52 X b i
A =Fa PO, KU XILE A g — St
Z )5 C BT S R b Sy B A DO 4 4R AR U5
TERS A1 U-Pb 4 i B J5 P4 | (1] 8a, 8b), P H 2L
V& V) AR b5 G ek B2 2L v B A T 2 T AR R 20 A Ry
fE S REy — 2, WA LI A 1.8 Ga Al
2.5 Ga MR % H . B o5 #5488k 50.31% ., X5
WIFRXIEME A T =ZF G55 mHMm T E S5
+ BB A T B A AR I 35 AH ABL (8] 8c~8) (Chen
Yuelong et al. , 2008;Gao Xiangyu et al. , 2019;1Li
Zuochen et al. , fF&FR) . T F M50 8 15 4 F1 L Hr
= G SR e o AW i R e S o5 3 - RS T W 2
DR B R 2L S 5 A1 A % 0 A1 R A AR AL (8T 8. 8h)
(Chen Yibing et al., 2010; Wu Shukuan et al. ,
2012) . e R AUAR I AE B U L rp R 0 A 365 P i
FE 10 BN SO A X 1A A 0% (245 ~ 211 Ma, Feng
Yimin et al. , 2003;]Jin Weijun et al. , 2005; Wang
Huiqing et al. , 2010; Liu Chunxian et al. , 2011;
Luo Biji et al. , 20123 Wu Guoli et al. , 2014;Zhang
Dexian et al. , 2015;Li Jinchun et al. , 2016 ; Wang
Meng et al. , 2019),

PRI o 7 P — e = B {1 CE SO Rl s s
VG 25 U i DX A fif Jo A i B B B I W 2R o Al
F18 70N TR fy 1A DR I 2t TC R 1 5 B 9 L il A
5 5T ARIZE g BN R G fe b, W i —
TOE AR PERIE T T — U B 3 58 45
S GBI ) =5 ) s A N R 53 K LR
PEBERG 3 o JHE 1L R 0T VY 28 0 3 Loy 25 A o A 3 A
BN A: 9 NE-NEE J7 [n] 19 2247 78 1 A8 3l 7 2E
FAT L5 F 30 P T30 8 WG 1 2 T — iy 0T 20 0 €5 i A B
b 7 AR L DXk b 52 R4 2 A1 (Guo Jinjing and
Han Wenfeng, 2008; Guo Jinjing et al. , 2009,
2016) o BIFFE XA V- EL T 2L A0 A0 Y v 22 06 A4 3 7



%091 B

G 5 3 DX 9 e 48— FT G B A 30 2 0 8 5 A U-Pb 424024 R K IR 43 B 218l

WG A g A T IR R RS Y A R 4
i 52 20 221> 20 1A A 1 T R il 3 5% 1 A0 X b SR A
HH A P [ AF R 1

6 inb

(L) I VB 1 DX 1 8 B ¥ 2 R0 b 08 46 I B 41
T B 45 A A IR % 2627 ~ 1676 Ma,1487~1035 Ma,
996~812 Ma,534~425 Ma.409 ~252 Ma, 250~
197 Ma #t 6 ANAFE WS 2H . XF N F 7Y 28 04 H X087 Kl
AU LR AN LD WUR AW [ L AN LR o AW L
AR AR 6 A AB B AR IR B .

(2)F G0 0 4R 8 4 i 2 4 b % 4 4R
W5 O3 A R AR5 Ry — B0 B A B T A Rl AR AR R
H AR ARAR IS W, DA AR AL BB R A 19 1.8 Ga I
2.5 Ga IR IE(H .

(3) N 50 5 30 4 A0 L8 4 i 2 41 /9 0 T 2
AT IR HERUR A RRAE , A VR BB A0 ) o 2
U ) 1 Y Ry LR AL T IR L R B A AR R R RR IR I
ST U X b A 1 E [ AR IR A D
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Detrital zircon U-Pb age and provenance analysis of Lower Cretaceous-Pliocene
continental strata at Lintan area in the West Qinling orogenic belt

L1 Zuochen” , PEI Xianzhi*", WEI Liyong” , ZHAO Wenchuan®” , WANG Meng" ,
LIU Chengjun”, LI Ruibao”, PEI Lei”, CHEN Youxin"”, QIN Li"

1) Key Laboratory of Western China’s Mineral Resources and Geological Engineering » Ministry o f
Education, Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits, Ministry of
Natural Resources s Faculty of Earth Science and Resources, Chang’an University , Xi’an, 710054 ;

2) No.5 Gold Geological Party of CAPE. Xi’an. 710100

% Corresponding author ; peixzh@163. com
Abstract

With clastic rocks of the Lower Cretaceous Mogou Formation and the Pliocene Linxia Formation at
Lintan area in the West Qinling orogenic belt as the study object, the authors used LA-ICP-MS zircon U-
Pb isotope geochronological method to explore the provenance of Mogou Formation and Linxia Formation,
which has important significance of study of Meso-Cenozoic tectonic evolution of the West Qinling orogenic
belt. The results show that the detrital zircon ages are divided into 6 groups: (1) The Neoarchean-
Paleoproterozoic (2627~1676 Ma); (2) The Mesoproterozoic (1487 ~1035 Ma); (3) The Neoproterozoic
(996~812 Ma); (4)The Early Paleozoic (534~425 Ma); (5)The Late Paleozoic (409~252 Ma); (6) The
Early Mesozoic (250~197 Ma), of which, the Neoarchean-Paleoproterozoic (2627 ~1676 Ma) ages data
possess the largest proportion, accounting for about 50.31% of the total data. The other ages possess a
smaller proportion. The provenance source of Mogou Formation and Linxia Formation were much more
complicated and characterized by obvious diversity. The Zircon age distribution of the two samples was
consistent, with the Indosinian, Caledonian, and Neoproterozoic age peaks, as well as the unique peaks of
1.8 Ga and 2.5 Ga in the North China Block. The Lower Cretaceous Mogou Formation and the Pliocene
Linxia Formation are characterized by proximal deposition. The Middle Qinling tectonic belt provides
provenance, and the age patterns of the detrital zircon recorded the age information of multi-recycling

zircons in the geological bodies of the provenance area.

Key words: West Qinling orogenic belt; Lower Cretaceous-Pliocene; zircon U-Pb age; detrital zircon;

provenance analysis
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