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LA-ICP-MS zircon U-Pb geochronology of the Taihua complex in Lushan area of
Henan Province and its geological implications
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Abstract: As the largest and oldest craton in China, the North China Craton is an ideal region for investigating
the magmatic activity and tectonic evolution of Archean period, and hence has attracted considerable interest a-
mong geologists in China. The Taihua complex is an important part of the North China Craton, distributed in
WWN-EES direction along its southern margin. In this study, the authors chose the Taihua complex in the
Lushan area as the study object, investigated geological section in detail, and revealed formation age, metamor-
phic events age by LA-ICP-MS zircon U-Pb dating. Zircon U-Pb dating of the amphiboite yielded the weighted
mean 2"’Pb/?"*Pb ages of 2 788 + 16 Ma, 2 714 + 12 Ma, and 1 920 + 18 Ma, which represent the formation age

of the amphiboite, first stage metamorphic age, and second stage metamorphic age, respectively. Together
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with previous work about zircon U-Pb dating and Hf isotope, the authors analyzed and discussed the geological
significance of the three geological events: 2 850~2 700 Ma is an important period of magmatic event, and rep-
resents the formation of Archean new crust; 2 800 ~2 600 Ma and ~ 1 900 represent the two metamorphic
events and suggest that the Taihua complex was subjected to Neoarchean and Paleoproterozoic metamorphic al-
teration. The results obtained by the authors not only contribute to the interpretation of the formation age and
the age of the metamorphic events of the Taihua complex and their geological significance but also provide new

data for the further study of the formation and evolution of the southern margin of North China Craton and the

whole North China Craton.
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Fig. 1 Tectonic framework of the North China Craton (modified after Zhao et al.» 2005; Wang et al ., 2016b)
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Fig. 2 Geological sketch map of the Lushan area showing the sampling spots (modified after Zhou et al ., 2014a)
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Fig. 4 Photomicrograph of amphibolite in the Lushan area
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Fig. 5 Zircon cathodoluminescence (CL) image of amphibolite in the Lushan area
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LR FEIE T ~2 500 Ma(Liu Fu ez al.» 2009;
Diwu et al.» 2011; Deng et al.» 2016). {HITHK
by b BRI T KIHTR2 850 ~ 2 700 Ma HI#
AW 20 5%, B B4 A A5 B & 1L (Liu Dunyi et
al.> 2009; Diwu et al.» 20105 Lu et al., 2013,
2015; )R A4S, 20145 Zhou et al.» 2014b)~ LAY
HCHFIAREE, 20105 Wan ez al.» 2011, 2014 R ZR
X (Jahn ez al ., 2008; Wan et al., 2014; 142
4, 201D K H A B E IV R P A S X
(Kroner et al.» 2005; Han et al., 2012; Yang et
al.» 20135 Zhu er al.» 2013; B3 ESE, 20145 Wan
et al.» 2014), H G X . 3T 10 4E5k, —L6H)f
U (FRE&ZE, 20065 Liu Dunyi e al.» 2009; Huang
et al.» 2010; Diwu et al.» 2010; Lu et al., 2013,
2015; Zhou et al.,» 2014bs f7 42 £ 5%, 2014) F H
SIMS SHRIMP- LA-ICP-MS % 5 ¥ F& % 4 J5 %
B HL X KT RS R CTTG FkRA S RS A A
FOUAT TAHARFWII, K 2 i Eds o LUE
BT Lu%% (2015) MAFZHLIX TTG MR 1A 2%
TFERE N2 897 + 28 Ma~2 928 £ 5.4 Ma 4b, 4w
¥ITE2 845~2 723 Ma Z M (5K 2D, I H A 40 WF 5T
FR IR LR R R TTG F KA 77 K &5 i AE e
SR A N A 7 A I AR S A 1 R A I
IR 4 02 788 + 16 Ma 5 HIEA—5, XKW
TELMY B A — I 5 K A, IF HoT fg
se At ve fo — I M 1A R )

1353 1 A7 AN (Liu Dunyi et al.» 2009; Huang
et al.> 2010; Diwu et al.> 2010; Zhou et al.>
2014a,2014b) 125 8 HE WAL 25 5o, K 0 3L
SR /VTTHIHE 2 A 7£.0. 280 855 ~ 0. 281 2345 [H N,
FENALE0.281 0~0.281 22 [0, ¢ HIC O H 5> A7
15 —5.5~9.3 Z [0, K#MorE AT PL i o0 A 7R BK
WL A 265 5 B g 28 2 (A], AT /D0 A T Bk
BOiAT 26 LU, A Y. IR B B AR W Ce Sy 1B R
3576~2 708 Ma, EZ4r4i1E3 300 ~2 800 Ma Z [i]
(B 7)), 32 8 H R 5 ) ot = 22Kk U5 T3 300 ~ 2 800
Ma JE 5 (1) 75 45 Hu i, I A 20> 58 Hb 5% 2 5 1R I N
Huang %5(2010) 1@ % K247 Nd R = 050K
P, IX B A1 K 2 BB A I 1E R e NdCO R, R
JRE Z I S5 ) TRYE T3 100 ~2 800 Ma JE ) =
PG, 5 HE R0 3 45 R A —FL.

Zx BTk, 2 845~2 723 Ma WA T h K
AR G SRR T S AR T R 5 ) B o KA A%

Kl 7 KEeAHA I R R 4K
Fig. 7 Zircon Hf isotopic composition of Taihua Complex
AR KIE T : Liu Dunyi ez al. (2009), Diwu ez al. (2010),
Huang e al. (20100, Zhou et al. (2014a, 2014b)
Data from: Liu Dunyi ez al. (20090, Diwu et al. (2010),
Huang et al. (20100, Zhou et al. (2014a, 2014b)

e N EE <SOSR AU vaT R SN (AP g SR TNIN
4.2 2800~2700 Ma E4RHEMRENX

Liu 55(2009a) 10 12k X85 A 4 350 45 04 14 1F 40 i
5T, W46 SIMS 541 U-Pb A B O [T 3%
HHS R 25 1 230 A1, 8700 R & Ll X B2 845
~2 838 Ma MR N 25 3RAF 58 1 2 792 ~
2776 Ma~ 5 2 W82 671 ~2 651 Ma 1748 it 47 4%,
TETERCT2 832~2 829 Ma ) TTG & &R 1
W42 772 Ma< 55 2 W82 638 Ma 1722 AR 38, 1X 4,
JEH IRAE R AR Ty B 3 b b i Ay & B0
2792 ~ 2638 Ma )73 it $ . B J5, Diwu 55
(20100 L7 B 5 25 IS 5T 7 R 0 1R B A 9 1 46
P MG ECTh- U A Th/U 1, K18 7 — /N8R
SERE A2 745 £ 16 Mas Zhou %5 (2014b) 38 L 7 #7 Fr
R B A R g5 4 2 e F (Tha UD & &M Th/U
1B, BRAG T WAL TS A 16 B A8 AAR S 433 24 2 701
+28 Ma-2 679 + 13 Mao £ 43X SR FUA SC 5
PIRHC AN 2 714 + 12 Ma [FAZ JIUAF I8, B KR
FEEAER AR AR T2 792 ~2 638 Ma) i 52 & A2 ik
— YRS F AT SiAh, FERIARSE (2003, 2010)
FEWFFULL AR i 5 M DX () 72 T B R R
RIN2 642 ~2 620 Ma FIZZ FAFRE , FF NN 2 1% X 5k
) — B4R A s Wan 25(2011) ERFFT IR 1)
AR 5T BRI, R I2 663712 644 Malt 22 i
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TERS . X LB, 2 800 ~2 600 Ma 4% Jit [X Ik
AIAE LA (W B S iz, AT RE A e b v byl 1 —
AR oS

AR RS A R TOHE/TTHE AR 0. 280 988 ~
0.281 188, eHIC MEAE — 1.5~4.6 Z ], HH 55
AR AR ERORE B AT 4% BT Bk [ A1 26 5 5 e 2 2
()5 AH Y. ) — B B A BN 2 949 ~ 3 299 Ma( &
7, R R R A R T 5 g O D
FEPREIINN o AHX 5 55 8 A HA AL | [H]
RrFRHIE , R %L TR HE R 52 REA IR
D[R B AR AT B AT RS, ] R TR R A
g Z B

2 EPTIAR, 2 800~2 600 Ma S 4 KAEHE —
W1AAR o S0 PR, X AT e AR R AN R v
AR A
4.3 ~1900 Ma EHREMREX

AR, ol AR B S |k Bk B 2 [ A1
WEFCH IO HANAFAEAR K. Kusky (2011a,
2011b) & H, Hedb v Hl A VI R ER 20 T2 300 Ma
FATREREDES, AT 1 850 Ma Ja RN A [ N 247 57
1 3 B AE 2007 HEM, 2 300 ~ 1 950 Ma A %k
oy 0 R T ot B P 7 A — e 2R S L K245 1900
Ma S [ Hhy 8 22 9% Jee 452, e A= o il RORE 5 AH A8 Jo A
LR K201 850 Ma Ml fedb s bl 48 1 7 — IR $F
=4, FE Rk 1k - Bdi AlE 45 19 38 111717 5 Zhao %5 (2000,
2005) AR EE(2009)TA A, 7£2 100 ~1 800 Ma Z
[AFAE— N AR M 3 112 30, 1950 Ma IR
AHAZ At 2 B Ll B 55 5 7R 22 Jr i B Al 43 45 5 11
ERRZASK, M1 850 Ma AF % 142 Bk A2 A2 b i $
AR VG i Bt T B — SRR I A . 4
% Huang % (2010). Zhou %5 (2014a, 2014b,
2014¢)Lu 5 (2013, 20150 R4S (20145 A
IIF S S, R IRE T A 22 P 2 b i A 5
B R e AR R RS RIE KT RE &R, 38
AL T — 1900 Ma 1748 BT A 42 08 (3R 2D
K2 B T W 3K — A I R Ry — IR DX 3 1) A%
FA, A RIEFE A I A3 K i S A T 1920 + 18
Ma 78 JFAF S, BN ) KA AE ~1 900 Ma B
IAZZE 7 T X — IR R AR o 5 S o an iy B
s, N 1S B U JE/'77 | {E b 0.281 147 ~
0.281 516, eHf (¢ MHAE — 15.9~ — 2.8 Z[a], H AL £
Iy ATAEBRORL A 62 AH L ) B Bt 20 A W8 e
M2 732 ~3 557 MaCHl 7)), B L JsUm ) ORI T

R/ EFEE N 6 R S T e R S e i BN
Wl R PR R A3 2 AT %

5 4k

ARION R A=A R A N A AT T LA-ICP-
MS 54 U-Pb & 4F, A A ER g R KT 3
U FE, o2 788 + 16 Ma AR R A1 TN 75 1k
FAERE, 2714 + 12 Ma AR — 0148 J5t 1 4 %
1920 + 18 Ma WA 5 — AR R fAR4E e . &5 il
NAEAREE e HE R 2285 3, 0 M T8 7 3 Wb i
FAF T S, A2 850 ~2 700 Ma b — B 2
(25 S A AR T R B B AR b A 1 T s 2 800 ~
2600 Ma 1 ~1 900 Ma A W9 348 it S50, A8 T K
HEZ 5 9 8 2B R AR G A0 R AR T
it

st & LA-ICP-MS 4% U-Pb 4 TA4E 45
DN FHILKFEMMAEELITL T IFSHB, FHid
P EAL TR E R BB LI RILRE T 27
BN, R — & T A,
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