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Abstract: The late Archean (3.0—2.5 Ga) is a pivotal period when the composition of the continental crust and the tectonics style

significantly changed. Abundant Mesoarchean granitoids, including TTG gneisses and potassic granitoids, occur in the Wengmen
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complex within the southern Dabie Orogen, part of the North Yangtze Block. Here, it presents major and trace elements, zircon
U-Pb ages and Lu-Hf isotopes of these granitoids, which were integrated to determine their petrogenesis and constrain the crustal
evolution of the Yangtze Block. The TTG gneisses and potassium granite veins have similar emplacement ages from 2 927 Ma to
2 917 Ma. The TTG gneisses can be divided into two types: low-HREE type and high-HREE type. Compared with the typical
Archean TTGs, the low-HREE TTGs have moderate SiO, and Na,O content, lower Mg”, Ni, Cr contents and Sr/Y ratio,
showing the characteristics of low pressure TTGs. The high-HREE TTGs have lower Mg”, Ni, Cr contents and a very low Sr/
Y ratio, which should belong to the transitional TTGs. The potassic granite veins are characterized by high SiO,, K,O, high
K,0/Na,O (0.81—1.09) and iron-rich, exhibiting a left-leaning “V-type” seagull-type rare earth distribution pattern, indicative of
highly differentiated granites. Their magmatic oxygen fugacity and water content resemble those of modern arc magmas. Zircons
from the TTG gneisses gave e (¢) values of —3.7—-+1.5 and Hf crustal model ages (T, ) of 3.56—3.23 Ga, whereas those
from the potassic granites show e,(¢) values of —4.3—+0.2 and T,," ages of 3.58—3.31 Ga. The coeval occurrence of
TTGs and K-rich granitoids of the Wengmen complex within the southern Dabie Orogen marks the development of plate
tectonics, the maturation of the continental crust and initial cratonization of the North Yangtze Block during the Mesoarchean.

Key words: Yangtze Block; Dabie Orogen; Archean; TTG; potassic granite; magmatic oxygen fugacity; geochronology.
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Fig.1 Geological map of the Wengmen complex within the southern Dabie Orogen (modified after Xu ez al., 2023a)
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Fig.2 Field and microscopic photos of the Mesoarchean meta-granitic rocks from the Wengmen complex
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Fig.3 Geochemical discrimination diagrams for the Mesoarchean granites in the Wengmen complex
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Fig.5 Cathodoluminescence (CL.) images, U-Pb ages and chondrite-normalized REE patterns for zircons of the meta-granitic

rocks from the Wengmen complex
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Fig.6 Characteristics of zircon Hf isotopic composition for

the Mesoarchean granites in the Wengmen complex
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Table 1 Zircon oxybarometer-hygrometer for Mesoarchean

granites in the Wengmen complex

FEAWARE K& /O,
BESMARR AAEM (C) (%) (AFMQ)
B B2 BUE RE Y Rz
) it HREE %!
QC212-7 796.42 27.29 2.21 0.65 -0.31 0.33
TTG
=5 HREE #J
QC212-16 TG 778.82 23.61 2.54 0.39 -0.15 0.2
QC212-11 HFAEK S 819.67 12.67 5.64 0.24 1.16 0.11

AR VR Ge et al., 2023.
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Fig.7 Zircon oxybarometer-hygrometer diagram for Mesoar-

chean granites in the Wengmen complex
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Fig.8 Petrogenesis discrimination diagrams for the Mesoarchean granites in the Wengmen complex
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BB Y HE[R) A7 220 180 FN 855 1 PR B B =X AF 11
WY 5 KT R AR % [) A 3R W LU X AT g ol K
ARl 2 e (I 6) . 7 T DX ) ) TR g b, R
ARV R INK A X (K 8b) , #F — 2 F B
AR X AT RE BN A BT TTG % £ (Laurent

etal., 2014). L84 DL LR AR B 5E 1) & 4 S Ak
B il RE VA PR T S B e W T Y AR O e L B S
TE R 5K B PR BT A AR 9 B 03 B9 45 A VR T
43 HMEEX

K H B (3.0~2.5 Ga) # A Jy & 2 Bk b BR )
32 78 A VR Bl 3 58 T AR T B B, 12 I ) K
807 1 NS 45 i 2 R i A A ) e S
T 3l J2 Wi ) 1 (AR HA 38 ) 1Y & G2 14 4% 72 (Laurent et
al., 2014; Zhai and Peng, 2020; Zheng and Zhao,
2020; B4 B F45 , 20235 K57 &, 2024) . o oKl AR
IR AP E R RN K SRR R -
HHNEKA(TTG) HEMEER SIA M £
FEVE W BRAE A 28 Cn e i 5 v 0 46 B s ik 46
B AT A S 45 ) I PR e b e AR B R R 1Y
18 DA K5 Ry AOBUAE B Y A B — 20 SCHR
T3k AP LA v AR (Dhuime ez al , 2012 ; Laurent ez
al., 2014) .5 42 3R H Al T #F 52 $038 28 L, des e 22
H 3.0~2.9 Ga TTG A A By BR AL A F¢ AiE 15 /R 1
F Bl B AE v Ok AR AEAE R 3 (Guo et al.,
2015; Qiu ez al., 2018). Fj 17 Z= # o KA AR R th
Z AR AL K A AR, B AT B 2 7R AR Al i A R
R, FEER N (D) 5B K9 TTG A
[, 5148 TTG lbRA 1R 2 800 i I 125 K
AR R E (BOIE J A ) 1 X (18] 8e) , Jf & 46
K.Ba . Th#¥ K g TR AR, 7 # Nb, Ta, Ti P4
FRICER , H Cr NI i 8L, BN 5 A4 #E
T 5 IR SR i B8 1 A A A A5 (2) AR T
19 TTG F R FIBR BT AE 0 5 T8 0T 6] 19 s ) 2%
(18 8¢ 8e) , fib 7 Hi A [w] 4 B PRI AIL AL, 3 o 5 A7 1
AR ML Bt B 5 A G B R RE TR BT K B
MGy 3 R 5 (3) 81 BT 4K i A B A W 2 D 11
IR AR B AR S i (B 7)) R T EAR R a3,
8 7 DR B Y 7K A5\ b 2 5 a2 T Ml 5 A b 0 5X
SEREAE XE LA 455 i J2% 55 b BR 2 0 24 L ok i e i
JNj 2 B AL 3 15 B 7 (Ge eral., 2023). 75 B %)
ORI AR B i S, Mg R B 4R (1 450~
1600 °C) (¥ 72 5 BERE I, AF it 730 B Be =2 1) B 11
R FE ST o 5 R Rl i S B B K AR A SR R i
JEL 2 A Pl 5 TR v 6 ) B B AR e Al I o S
55 B A VRO b A R T e X I b R R
RO AAAE HI 518 KRl E 3ok 22, s #8 rh i) 2 AU
AR TN AAGE TR B9 A 2K AE  (Zheng and Zhao,
20203 K5 7Kk &, 2024) . B A HIFA R BoR ST 1484
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oK AR TR 28 TT G AR 5T A6 B 2 2 A A T A
U5 DX, HOOE BAIL AN Be 28 i v 52 I o A X
(Halla ez al., 2009) K @B . S 148 KT 2 H
PEZ A A G AT RETE BT T 1 Al B 8 A o / A3 s 43
(Zheng and Zhao, 2020) i MW B Bz , B T KRBl 9 3
sk 2, FEACE IR BT 51 Jin R 28 40 0 2 A 19 T Hl
FEH 4 1E F I AR HREE 8 TTG,, i 4% % 1l 1 Tt
IR AR BT s = A4 T s HREE L TTG, 1M
J R 11 1 5 3 A R T R T b R Y
Sy B L bt R TR B T B A o A AR K

MAERE FDRE , o KA R A 2y 24
AEAEA TR 5 hi il N & & I I ] 9K — 25 (Laurent ez
al., 2014). Kb & HI AL  A K IR B R A AE
WK FI I Pilbara 52 4738 (3.0~2.9 Ga) , H ik K LV
Amazonian 5¢ 7 1 (2.87~2.86 Ga) FlHE M Kaapvaal
5L (2.84~2.77 Ga) 5 1 K 2 & & 168 K AR
2.7~2.6 Ga i u] , 40 & K Superior 3¢ $i 18 (2.7~
2.68 Ga) . P4 Yilgarn b& $if (2.69~2.66 Ga) Fl &R
Wk Baltic i J& (2.72~2.68 Ga) %5 ; fix I 1 i &5 40 4
B 5 K Y BAE BB Dharwar 52 v 18 A1 [ A2 46 7
P, B A fE 2.6~2.5 Ga (Laurent ez al., 2014;
Chen et al., 2022). A CHRAFH 11 42 6 H H & o 7
FEAE (4 B 0T AL B9 2 T8 AR % R (2 9174+ 7)Ma, B4R
59 7 09 B St B2 A 8 A KA (2 920 Ma;
Zhao et al., 2020) FA —F, 5 /8 ) F b P 48 5 &
2RI I ) 2 /0 m] 38 A v oK AR Y 2.92 Ga.
— M IA hy, Hb K B W) 4G Rl S OR BT M0 B S A 0
il , i — 25 1 J3 S VR {68 b 5 S BT[] 4 952 5 5 1]
WAL T 5T B RS R TTG & AL A 1 &
TR Bt 7 S K i b e LR RS E AL Y B AR AR 2 —
(Laurent et al., 2014;Zhao et al., 2020).Hf [5] fii &
T 78 B 1T 450 1 b 5e A K 32 B R AR A Al RO AR
3.6~3.3 Ga, P K AU A BT b J2 7l 2 i 52 ) I
TR 1774 (B 65 R R R A5, 2023b) , [A] B A —
SE T A ST ) TN L X S R L JE R T TG
FVER AL 5 5 W AN ] T3 R i TTG, A HE
Y KLO & I /D i HREE 5 451 11 5 304 K i
b7 AE B . 3 A IR A R R T 4 Bl Pk 2 K Bl
b 7€ 1 2H R, A HG il e B R R O R L R 2
2 917 Ma = 43 554 =1 6 1 H 309600 Sy b 56 B 43 B
AEREERE (Wueral., 2017). 517 FifF£
At Ry e S 3 S AL, R I D) S R e Ml 5
3 T A W) 2 A A B R E A R X

LB R il il T R AR T 2 5 K 1 T A8 A7 G (Lau-
rent ez al., 2014) .4 F i P B A F B 8 K i AR
I B K Il 1 52 o5 A AR E AR B[R] F AN — B (Zhao er
al., 2020) %%+ ki Ye ma S S Bk 2% 5 000 Ll e % 55
124 55 WY B 72 78 24 2.9 Ga Wl Uh sa B 4k, 47 7 bl B
b G I 0 22 S5 NP A S e Ty 2.7~2.6 Ga, i 4 F
Fifi B Jb 2 10030 T 2% 25 R0 K 2% 5 0 ol 29 2.5 Ga.
25 I 2R A I R G IR A 1 R HE R A 3R A AR
[fi] o 52 o L BL 0 8 Ak D5 S0 AF AE 25 5 (Zhao et al.
2020 ; W W & AE 2024 ) . K HT 45 3 R A0 9B
WA TERE TTG A A Bl Rk B
KBl B AE JLAS By B, OF T K i R B8 B 2 e
$i i (Zhai and Peng, 2020). ¥ T ki £ 4 &6 A [A]
FERE AT TTG & 1 46 5 A 5% 728 B ] (1 AR —
0, W5 R AR KAl iR T T 2 B B i i B

R, BATREHRMERE RN . 54—
FA A RS R 1 R SR (TR R R4, 2023a).

5 kg

(D) AR5 rE 25 1122 %5 Tl il 2 6
PE Y K AR B B A, RS H T i TTG B iR
FOFERORT AR A Bk B A LY IR s e AR
(2927~2 917 Ma) , BFEfITHIE WL T K A%

(2) TTG I KA vl 40 5 Ry Ik = # £ A (I
HREE %) fil 7 & i 1+ 2 (% HREE BY) py 2%, — 3%
LA 2 AN R B R e B XA A A A T g
T B K vy A A ke 1 A o /e G R ) G O I B K
HREE % 32 %2 J§ F 15 80 B 2k 00 4 A1 78 HH IR 2%
£ F B 5B 43 45 @b s i 5 HREE # TTG R PR T A
AR A A TN A R e R, R TR R

(3) #1 BT 4k <1 4 ik 3= B R & S0, & KO\
K,O/Na,O FlE 2k AR AE , 52380 22 8V R0 I8 R =X
i BRCA R, o AR R R B A A AR
R B A3 TR R P L DA B B8 R I A IR AR B R K

(D FTTZ45A KR TTG AE 8 1E B A 1
[ B b B0, 2 A MR B 3 A T S R R e T
Y bR AR B Rl S S AR R AR
T2 K i b e 1) 2 2B AR R R R v P AL

B ZEEAFFERREBETERHEZ LA
15 BB, A b — FF 3 S Bt )

& U https://doi.org/10.3799/dqkx.2025.121.
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