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Abstract: This study carries out systematical geochronological and whole-rock geochemical investigations for the Neoarchean
granitic gneisses of the Kongling complex, and discusses the petrogenesis and ~3.0—2.6 Ga tectonic evolution of the nucleus of
the Yangtze craton. The zircon LA-ICP-MS U-Pb dating reveals that the gneisses were crystallized at 2 673439 Ma, and expe-
rienced high-pressure granulite-facies metamorphism at 2 042427 Ma. The geochemical study illustrates an enrichment of Si
and depletions of Mg, Cr and Ni, as well as negative anomalies of high field strength elements, Eu and Sr. The e, (¢) values
of the gneisses vary between —1.9 to —0.1 and the corresponding two-stage Nd isotopic model ages range from 3.15—3.01 Ga,
combined with their relatively high calculated zircon saturation temperature (789 —825°C), indicating that the Kongling Neo-
archean gneisses might have formed by partial melting of juvenile felsic crustal materials under a high-temperature condition in

the post-collisional extensional tectonic setting. Combined with the documented work, it is suggested that the nucleus of the
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Yangtze craton, represented by the Kongling complex, may fully record an ~2.9—2.6 Ga orogenic-related event including ear-

lier stage of oceanic slab subduction, middle stage of arc (or continent)-continent collision, and later stage of post-collisional

extension.
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Fig.1 Sketch geological map of the study area in the Kongling region and sampling locations
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Fig.2 (a) Field outcrop of the Kongling Neoarchean granitic gneisses; (b) Hand sample of the granitic gneisses showing fo-

liated structure
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Fig.3 CL images of typical zircon grains from the Kon-
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size and locations of analytical spots with corre-
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Table 2 LA-ICP-MS REE (10 %) compositions of zircons crystals for the Kongling Neoarchean granitic gneisses
J=g=3 La Ce Pr Nd Sm Eu Gd Thb Dy Ho Er Tm Yhb Lu
122G-47-6  1.01 39.40 1.83 14.4 14.30 2.73 55.5 19.6 243.0 94.3 431.0 89.40 798.0 148.00
1272G-47-7  0.28 23.20 0.37 3.56 9.05 2.43 56.8 20.1 241.0 91.0 407.0 83.60 775.0 160.00
1272G-47-8  0.09 23.00 0.22 2.63 8.61 3.48 53.6 18.7 217.0 82.4 351.0 70.00 624.0 125.00
1272G-47-10  0.01 38.90 0.08 1.55 5.71 0.52 42.8 17.5 225.0 91.4 425.0 89.90 840.0 164.00
1272G-47-12  0.07 39.80 0.21 4.54 10.40 3.56 63.1 23.8 274.0 106.0 479.0 103.00 963.0 196.00
122G-47-13  0.06 12.00 0.22 2.54 5.92 2.21 35.5 12.3 131.0 46.1 192.0 38.70 355.0 71.40
1272G-47-16  0.00 45.90 0.07 2.31 7.01 0.96 53.0 20.7 262.0 103.0 491.0 102.00 971.0 193.00
1272G-47-18  0.00 11.80 0.09 2.52 6.86 2.36 42.5 13.9 154.0 54.3 226.0 46.20 418.0 84.40
122G-47-14  0.01 2.27 0.07 0.79 5.62 0.10 44.3 12.1 73.7 14.1 33.7 4.80 34.6 7.55
1272G-47-11  0.00 1.86 0.08 1.65 13.80 0.32 97.5 25.7 130.0 18.3 32.7 4.07 22.7 3.49
1272G-47-15  0.49 1.54 0.05 1.45 7.98 0.34 68.6 19.1 106.0 15.2 25.5 2.28 11.8 1.95
122G-47-19  0.11 3.03 0.17 1.68 9.09 0.67 63.5 18.3 128.0 25.5 67.1 8.64 59.0 10.10
1272G-47-20  0.06 1.51 0.04 0.23 4.69 0.28 43.6 16.2 123.0 24.8 68.3 9.58 66.2 11.20
0.6
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Table 3 Major (%) and trace element (107°) compositions

of the Kongling Neoarchean granitic gneisses

FESL S 122G-47 122G-49 13SNJ111 13SNJ110 13SNJ104 13SNJ105

Si0; 72.97 72.35 70.99 71.68 71.00 71.67

TiO- 0.24 0.23 0.29 0.19 0.26 0.26
Al O3 13.57 14.28 14.74 15.35 14.02 14.28
Fe; Os 3.60 3.12 3.78 2.10 2.95 3.42
MnO 0.03 0.03 0.06 0.02 0.03 0.03
MgO 0.65 0.73 0.78 0.41 0.39 0.37
CaO 0.77 1.49 1.36 1.28 1.43 1.03
Na; O 3.26 3.56 4.17 4.23 3.88 4.41
K:O 4.70 4.13 3.56 4.25 4.74 3.98
P05 0.04 0.03 0.05 0.13 0.06 0.07
LOI 0.02 —0.10 0.07 0.23 1.10 0.28
Total  99.84 99.84 99.85 99.85 99.86 99.80
Sc 4.56 4.75 5.89 3.60 2.19 2.32
\% 8.94 12.5 13.9 8.17 14.9 19.3
Cr 33.7 12.7 13.9 11.8 25.0 16.6
Ni 6.67 15.6 4.59 3.92 5.81 4.85
Ga 46.6 46.1 19.4 22.5 23.1 24.7
Rb 130 86.8 83.8 108 119 68.0
Sr 214 204 376 247 243 289
Y 9.98 12.0 17.3 13.4 10.9 17.6
Zr 150 159 172 92.5 166 170
Nb 8.39 9.06 9.23 7.68 12.7 13.7
Cs 8.58 7.68 1.03 0.90 0.57 0.33
Ba 880 841 880 837 817 1320
La 63.7 61.7 83.4 39.0 81.0 35.2
Ce 105 107 156 76.0 150 69.1
Pr 12.4 12.7 15.1 8.52 16.0 6.75
Nd 41.5 43.0 52.1 31.3 49.5 26.9
Sm 7.93 7.49 8.23 6.91 6.88 5.82
Eu 2.08 1.90 1.42 1.44 1.60 0.92
Gd 6.81 6.76 5.48 5.17 3.97 3.38
Tb 0.71 0.72 0.61 0.64 0.42 0.33
Dy 2.66 2.81 3.16 2.97 1.86 1.57
Ho 0.42 0.54 0.64 0.47 0.35 0.27
Er 1.05 1.59 1.74 1.01 0.90 0.71
Tm 0.16 0.23 0.26 0.14 0.11 0.10
Yb 0.94 1.49 1.70 0.76 0.77 0.60
Lu 0.13 0.19 0.24 0.11 0.12 0.09
Hf 5.00 5.26 5.59 2.68 5.82 6.06
Ta 0.55 0.73 0.67 0.50 0.96 1.03
Pb 46.2 15.9 47.0 42.9 22.9 24.6
Th 9.45 9.79 35.0 15.5 36.9 37.5
U 1.68 0.84 1.96 2.26 2.67 2.34
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AR AP 5 o 4 Rl AR (L0 Forster et al., 19993
Yang et al., 2016).SE50 A f1 %< B . i 88 B A6 i A
A 3E 2ok LA A AR K (BT KO 24 T 5 43 1 il Y
% (Conrad et al., 1988; Watkins et al., 2007).—
MEIEOLT » SRS IR WAL B s R 7E — KA
A3 TSI g 23 DA JBRT B A i JB 3 T, T
TR A I B AL i< B Hs R ) B 2w KOt 3 (&
T AN L TR I AR A 2R T R XA G & Ay
fiff o PRI AE & 7K S5 0 1 T B A6 i 00 0 1 38 55 AN #7
£ Eu M 55 sl HE A 881 Eu i 2% (Wein-
berg and Hasalova, 2015).

(a) K,O and (b) Sr/Y versus SiQ, diagram for the Kongling Neoarchean granitic gneisses

TEIK F AT K Rl 7 4
O #EHHERKX
O EBHEX
BRI AR KR )
O HEHERIX

Ab Or
7 U8 2 R AR AL B 7 Rk A CTPW A AL
EN NGRS
Fig.7 CIPW-normative An-Ab-Or diagram for the

Kongling Neoarchean granitic gneisses

ST 5T A B A EB R AR 2 Yang et al . (2016) 152k

s 06 i, DX Ry AR AR I3 R A LA A X Y
K/Na Wl , HfF7fEH B 7 Eu %%, 75 =K A 5
25 R fiff v E VR N R AR B S AE O K S5 N B L
FA AR DX DX T B 7K 2% 1 350 40 s il 1 g K 4%
2R S A T L 4 RE S B A X Y
ACNK A, 28 o o 40 005 A, A REAS S5 4%
Wb A ds A A R & KL O & A1 K, O/Na, O
B AR 0] 28 BH G /K 0 il 3 7 v mT BE 2B s B s B
Wi K J5 @l fe B 5] 2 ( Weinberg and Hasalova,
2015) A SCIN Ny, B 25 B 76 AH N i T 08 B K 9 il
AT BB R 7 AR e U b, DX R T AR T-S B AE 5 0T 2R AR
R F S W2 R AL . (D 85 1 AR B T Bos
16 0 R R E A A X 0 S R R R (789 ~
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Fig.8 (a) Chondrite-normalized rare earth element patterns and (b) primitive mantle-normalized spiderdiagram for the

Kongling Neoarchean granitic gneisses

JE 46 b 2 3 —AE fH % McDonough and Sun(1995) 5 3RB7 B A1 A5 #E AL E % Sun and McDonough(1989)

R4 BRERFAERERFKE Sm-Nd [ i EHK

Table 4 Sm-Nd isotopic compositions of the Kongling Neoarchean granitic gneisses

L Sm(10~%) Nd(10~%) M3Nd/ " Nd 2e,(1075) U7Sm /1 Nd Topm (Ga) exa (1)
122G-43 8.486 50.24 0.510 970 5 0.102 2 3.01 —0.1
1272G-47 7.592 42.52 0.511 012 3 0.108 0 3.10 —1.2
1272G-49 7.227 45.34 0.510 775 5 0.096 4 3.15 —1.9

TE:(1.Sm Nd & & 51" Sm/" Nd W B ID-TIMS 0 & 45 R 503008 158 25 <5%03 (2) 315 ena (O fH N Topm A I B, AR 84 ¢ SR
BEATAERY 2 673 Ma; Topmit B PS4 Sm/ ™ Nd) py =0.213 7. (44 Nd/ " Nd) py = 0.513 15, (47 Sm /" Nd) ¢c¢c =0.118 (DM, CC 43 B4
25 P RN KR HB5E) e g (OB H B AR B E 7 Sm/ M Nd) cnur = 0.196 7, (M3 Nd/ M Nd) cnur = 0.512 638.

825 °C) (Watson and Harrison, 1983) ,7E i fk = 77
Kk B Ak R A, U RIE IR P Ze IF R IR
S A, R R R B RSN Zr S Bk e b A
g5 S E A Rp SL HEAT AR T Ze S AR, B A T
WREs R m AR R Zr & B TR L, 3
KT ARAE R R R J5 2 0 52 PRl B2 ml Be IR 22 T I
A SRAEL T O A B R W L 1 2 BE B0 K9 fl ) Il
Al fE AL 650 ~ 750 ‘C ( Weinberg and Hasalovd,
2015) 5 (2) FA = BETE T K 5 41 &8 43 J i 2 7 A= A1
Ba(<Z800X 10 °) f& Pb(=>40X 10 °) By 4 1& (Fin-
ger and Schiller, 2012). T #fF 58 #£ 5 H A A0 XK 1Y
Pb(15.9 X 10 °~47.0X 10 %) A Jz A% &5 B Ba &
F(817X10 °~1 320X 10 ), W AR T H = £
I8 7K A5 il 7 A AR I 2o 0 T A 1 2 A AR

WA E 3R BT, 728 T Ay s 0 1l DX R AR AE
B R AT BE K H b oT AR K e BT R T R S BT
TCK AR IR (5> 825 °C) B 4511 F K A I K s
TE . 3 B B 0T 2 3R A AN T e X B I AR AE
) 2.9~2.8 Ga TTG R4 B HBA 54304
R SE AR R ) Nd [ 2 2 AR

42 IFIRHEEFAERENFRENHIERX
P el A% s 08 2% 3 DRl o A 3 — 2 R SR R )
PN NEFR T ~3.4~2.9 Ga(fl il Qiu er al.,
2000; Gao et al., 2011; Guo et al., 2014, 2015).
SR o Bl 5 30 4 SR 58 TAE B B IR Ok ik £ ~
2.7~2.6 Ga WA K AE i S0 AR LIRE . f ik , Han
et al.(2017) X s U by DX 3T 0 0] U0 & o R T B A
FFET U-Pb 4R HE [ AL 47, A ~2.7~
2.6 Gaty il — # 3% F 040 ] Re 75 3 1 i 12 KBt b 7 B
B R P T E A A 5 A A s M X ey
AT A ,2.7~2.6 Ga WITEJE 85 4 [ RE 5 %
AH Y 55 B 9 (Gao et al., 20115 Li et al., 2016).
X R JE B A A R ,2.7~2.6 Ga BIAE R A AT
A BB SR s 04 2% 2 oK oty i Ml 1 A A L
MR A fE L X F~3.4~2.9 Ga TTG A5 A0 E
I ¥ (Han et al., 2017) . RWFFE 7E 165 05 2= 25 B 1R
B — & ~2.67 Ga MK R KA. 7
(Nb+Y)—Rb B fig v, K 2 8ORE I8 A5 6l 18 46
ML (R 9, BRI B K H R AT BETE
T R A 1 T 5 T RS54 B T 3 AR Ok X s 04
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Fig.9 Rb versus (Nb+ Y) diagram for the Kongling
Neoarchean granitic gneisses
BB H Pearce et al.(1984) ; ORG. ¥ LA £ X # 5 syn-COLG.
syn-COLG 6K 3 VAG K IIRIE R % s WPG AR NAE R &

A FE R KT A 1 — AR i — R SRR
P 1 i — 20 SRR IS e i T ~3.0~2.9 Ga i TTG
FRRE s b — A A A BV B AR B R
AR50 of AR A G, T8 BT KBGO M & 75 52 F
(Guo et al., 2015), 1 1E F R RHS A TN DL &
AR A T S Y~ 2.75~2.72 Ga fm AR T
YERI (Ling et al., 1998; Jiao et al., 2009; B4 #F
FIEHIH], 2013) & ~2 671~2 622 Ma [ 1E F JfE A
B 7R ~2.7~2.6 Ga I 1% 1 X 7] 68 40 F 1 J 75 5
Z T (Chen et al., 2013).}4b, T ixi & T W 00 1R &
S5 TRVRE S Ji il 4 ) 365 8 S5 B A R I B T B
TRA B JRR B A R R i 04 B A 1R R B [ A
+ IR E A Ea (9 B 5 5 0000k B R X AE AR
RHCAT AT RETE BT AR B R 0 R 78 I il 43 e i
P18 T 50T o 4 o R A AR DA Mg I 3 Ok Y
PEE L T SR N T M e AE R R A T R SR
M WK Rl R 55 A A B A A R s 06t DX BT K AR
A6 <3 R 1 IR i e

A DL E X AR i — AR F R E PP iR
s U 2 25 v — 3 A iy A 5 4 s L DG A = B B A
TR LAY . (D PEFERT R B Bt (~2.9~2.8 Ga), L)
PR ~2.9~2.8 Ga i Cr.Ni &5 Sr/Y
HIAE R A R 5 M 4R AE (Guo er al., 2015); (2) 3R
() — Bl W 48 B BE (~ 2.7 Ga) o DLIZ IS U des 0 2% 25
A R I S Y R S A Ol AR A (Ling
et al., 1998; Jiao er al., 2009) ; (3) J5 filf & 7 5K B
Br(2.7~2.6 Ga) ,ixX — Wy B bl 4 s 06 Hby [X b 56 5 42

TS | Bt J5 A s L 5 3 DA B K o o A T ) e 2
SRR L BR AR T L R 1 A I O R M s W T L
A R AT B S () U XA A A TR R R )
A KA RO VR O 2 0 B R ~ 2. 71 ~
2.64 Galy B = BEAE K A = = BEAE K A (Guo
et al., 2015),~2.67~2.62 Ga By A %I 7L T R
# (Chen et al., 2013) LA B AWFFEHh ~2.67 Ga ¥
16 54 5 R R FLAF Bl AT [) s 4 14 0 A b 52 39 Kk
FE(Chen et al., 2013).

5 Z5i18

(1) s U Fe 2 3 R ARAE 0 1 R A 405 A AR 08
2673439 Ma, Hili % 1y ool (2 04227 Ma)
14t S BRORE 5 4 72 o A

(2) HELK R MaMA TR & S BI{E
B AR A R ) AR B R T AR S K e TR
J Tl 48 e e A 35 TS ER 40 U B

(3) Y FRMAE~2.9~2.6 Ga Iy — T Ky
AT e A7 AE FE ST AR op — 9 Cal Bl i il 428 — )il 42 r
sk 0 = B Bk L fE F A DG AT A

B AN T AE M AR ) T KU TR E P
RSB TN KA B SR LA ZFL LA
JFAR K A o K B 4 B LA-ICP-MS
U-Pb 2 47 2] 7 % db K 5 Hp /> B $3 09 & A
Bk ah AR A LR AFHBLRFE RE
2 IR 89 A B, A b — 5 R T R

%1 WAF B M (http:// www.earth-science.net).
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