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formation during the Early Paleozoic and Early Mesozoic eras in South China, systematic field investigations were conducted in the
Baimashan complex located in the central Hunan region. Additionally, zircon geochronological analysis, Hf isotope studies, and
geochemical assessments were performed. Zircon LA-ICP-MS U-Pb dating illustrates that the weighted mean ages of the Shuiche
mylonitized granite and the Longtan-Xiaoshajiang biotite granodiorite within the Baimashan granitic complex are 409+ 2 Ma and
2111 Ma, respectively. These ages correspond to the Late Caledonian and Indosinian magmatic events, respectively. The
Caledonian mylonitized granite is characterized by high silica, high alkali and strong peraluminosity, accompanied by a pronounced
negative Eu anomaly. This, combined with its enriched Hf isotopic composition [e;{)=—13.4 to — 5.4], indicates that it is likely
a S -type granite formed through partial melting of Paleoproterozoic sedimentary rocks. In contrast, the Indosinian biotite
granodiorite exhibits low -silica, high -alkalinity and aluminous, displaying a moderate Eu-negative anomaly with a relatively
negative e;{¢) value (— 10.3 to — 7.4) and an ancient modal age (1.71 to 1.89 Ga). This granodiorite can be categorised as a
Paleoproterozoic meta - igneous mixing of partially metasomatised sedimentary rocks remelted to form I type granites. The
Caledonian and Indosinian superunits of the Baimashan complex may have been formed in a tectonic environment of intra-plate
orogeny. There is a strong genetic connection between the Caledonian rocks and the regional W mineralization, as well as between

the Indosinian granitic rocks and the Au-Sb-W mineralization in the area. These rocks exhibit significant potential for Au-Sh-W

mineralization.

Key words: Baimashan granitic complex; geochronology; Hf isotopes; geochemistry; Petrogenesis.
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Fig. 1 (a) Distribution of the Early Paleozoic and Early Mesozoic granites in South China; (b) Geological map of the Baimashan
granitic complex
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Fig. 2 Petrographic characteristics of the Baimashan granitic complex
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Yy, 3 B Wy 20 G B CRAR 0 B A R B 2 i R
B9 S AL i A AR B AR AL . A L i AR B BE b e Ak
16 XA B SR ZL A ) 1 Eu 5% (&l 5a) (fl Ba P
5T 58 R8s R R BRI RHE A B IR A 4
WY o0 B 45 B AR T (K 5b) . fE 18] 4d Bl 2R AR
BEBE w4 AE B 2 T N R o AR e T A R
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Fig. 5 Chondrite - normalized REE patterns (a) and primi-
tive mantle-normalized trace element diagrams (b) of
the Baimashan granitic complex

FrUEALAE A Sun and McDonough(1989)

TR 2B PR TT BE AR S A A i S AT A S i 4 S iy S A
VAR

TEW W) 20 B 5 T, B b AR AR R TR — /N VL
LR BB INK S LT MINA RS BEER A
W9 (I 2e, 20) 5 76 Ak 2 41 B8 7 18T, 55 10 28 1) 28 = B
6B N KA A A/CNKAH (1.05~1.06) ; £ &
B BE 5 T, B A R Y B AR R R R (781~
865 °C). LA BRI, Brh A fCR = BEAE K N K
R R 2SR Sk TRAE B 7
422 BHRBERMER A9 LA R A AR
AR A HEAEA e (OE, X 5 252
WYy 5 ) HE A 28 AR 1R A0 — B0 (B 6a) 45 A Holr 2 1
HIE[F 7 2 B Be B 2047 08 (B A Ak AE K : 1.73~
2.24 Ga; BB A RHAE R INK A 0 1.71~1.89 Ga; & 6b) ,

Fig. 6 Diagrams of &,(z) vs. U-Pb ages (a) and frequency
histogram of two - stage Hf model ages for the

Baimashan granitic complex

FRATIAN A B s A B AR 5 B S AR A Y
iy 2 M 5E ) BT R 434 R AL

FIRUR XA A CEP AR kRA RS B8 ) L
2R e R AL ICE A F (Sylvester,
1998). AW 58, oty Az AR o A ARAE B A Y
CaO/Na,O fE 4 5 4 0.12~0.30 F1 0.75~0.94, % B
FLYE DX Ay 8 5T A &R 5T IR XA EE A (K] 7a) . 7E Rb/
Ba-Rb/Sr Elfif ( 7b) i, by A AR BE M S Ak AL 10
P AEE R+ — SR A R Xk, i R A R s R
A8 B9 TN 7 ) 9% 78 20K 1 — 5 B A A X sk P . 4%
A b BR A 2 AR R L [R)A7 3R 20 B, FATTIN S oty
Az AR BE b AR AE 4 55 ok IR Tty ool AR e R AR TR
TR JE S 0 A T v 2R AR 3 BEAE I TN )R
PR T8 ST A T 2 1) ol 2 8 T KL e R K
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Fig. 8 Discrimination diagram of Rb vs. (Y-+Nb) for the
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% Pearce et al.(1984)
~
\\ 440 Ma) 3 ¥ S W filf 1 — Bl J8 5 S-A B AE A
N .
R N (440~400 Ma) (Li et al., 2010; Huang and Wang,
2019;Xin ez al., 2020). f£ Rb-('Y +Nb) 44 it H1 51 [&]
0.01 : : fift (I 8) v, 11 b Ll JBE 4R S Ak AE X o 7% 7 )i il 47 2
0.1 1 10 100

Rb/Sr
Bl 7 5L R A KA CaO/Na,0-ALO,/TiO,(a) #l Rb/
Ba-Rb/Sr(b) K fift
(a) CaO/Na,O vs. ALO,/TiO, and (b) Rb/Ba vs.
Rb/Sr diagrams for the Baimashan granitic complex
i Sylvester(1998)

Fig. 7

43 MERBRT EX

431 MEEX CHAWREN, LR AR
R F R R T 460~380 Ma, ¥ B 4E P 7E 450~
420 Ma 2z [i] (Huang and Wang, 2019). H §i , % 5
DB AR 0 3 L 0 Bl P L R AE BB 2 AT
(Lietal., 2010;Shu et al., 2015) , FEILT I T #b
J S S (1) oy A AR o 2 0 9IS AR ST R
B0 SR 5 (2) I HL A AR i) 25 5 R BCIR 43 A
FVE I 0 P i V32 A T Sk A ESF ) A B AR, L DA a4
Jo AN & 1 HIENG R 28 4180k R AE , 26 B 1 = 22
S U5 T M 5T A R A T SRR S L DB LS
AR o/ JE 56 5 (3) 3 45 1% o i i 4 i 22 T P-T-¢ %
0 EIE T M5 1 RS S A DR ) ok g e R L AR 3 L
i R XA B A A TR B 1S B AR 7 (460~

(< P T N, 45 6 R A AR B (409 +2 Ma) , kAT
A P BT Tl J ol R A AL s PR v .l Ll
B 5] e R B A e VBl LU RN i IR AR R T
Ka P i, A5 b 78 W) o R AR A e L TR L T
52 X AR K G SR T AR K

HAep R AR s s 2L, B AR
FEFCAH IL SR B R )iz 4 A HLJC W B B A o3 A
R Y 2 58 BT A8 B e DA SR i a3 A B B R Y X
B U T — AR AR, MR 4R s T B R R AR AR
¥y & 4 ) BE N & L 4R AiE (Wiedenbeck er al.,
1995;Shu ez al., 2015). 755w AE A 1A] , B 52 Al Bk
AL L 52 v 38 43 51 AE B AL 0 5 A R A B Rl R RN
B, 55 N 7 K AR f 2 AR R AR R T, 3 B0
SEHY R [ B A R G (A M SE R AR S P
BT R AR A L S S R e T — NPT
FLICAE R B A
432 BEENX MK A S aEEL T
KA Au-Sh-W B IR . LAFE AIFFE XS X 380 J 0 sl Al
Au-Sb-W B = 1 Z [ (8K R AT T 384348 1) . Xie
et al.(2019) H 38 T J3 A1 £ 7K 25 5 0 5 U Rl i 2 58
FEBOL R LW B IR, 5 S S YA B A
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U-Pb 4% (41046 Ma) FI#E4H 5 Re-Os 4F i (404+3
Ma) , &5 G 8 H R S(8"S=—2.9%~—0.7%:)
T H-0O [ £ £ (8D= — 87%y~ — 68%0, "0 yu=
—1.2%~3.4% ) AL, BT IR Wi 465 i AR
DA ORI A KIS X R D). A 5ils
TR 2B H Ay AuSb-W " IR K Z I T =& 228, ldn,
WA I AuSh TR (8 Y Ar- Ar BEAE IR 22445 Ma)
(Lietal., 2018) AL Au-W 7 FR (RN A1 585 K
41 U-Pb4E# 3 5 K 21543 Ma F1 21528 Ma) ( & it
IR 45, 2021 3 26 JUARSE , 2024 ) B T BR AR R Au® IR
(f7 9% Rb-Sr %I 24208 43 3124 205.6 Ma F1204.8 Ma)
(ZHEJ74E,2008) . 7E T S ILEEA AR, Xie e al.(2019)
A T FZ I AR W i R A B 4% R 206~196
Ma, Zhang ez al.(2017) 345 T Je. 111 Sh-Auf K 1 H 2
" Sm-Nd 2 R AE IS 8 210 Ma. PL FAEACSE IR 3
W, X3 Au-Sb-W 8" PR A9 Ak 15 BN 32301 11 S5 1 A i)
1R ELAT B AR A M . 250 AR AR (2024) WL T A7 L
IR B Al A8 5 WA R FRAE A RIZ K8 T 512
NAH R AR PR ST R, HIbE 1Ak A
K49 Au-Sb-W a7 1 538 R 5

5 45t

(1) F i &2 A AR 4 T BE R A A R
B AT U-Ph AR Ay 4092 Ma, 4 il BL 25 6 303 7 2 355 5
W=, et — /N VL BT SR A B R IN A R
AL Ay 21141 Ma, AR T e =F 5 K55 .

(2) KGR IT B A AE K A S ALK A
AL RE A Tl oo AR OB A A 4 . R — /N
LRI R R LR INK S 8 T IR A, &
AP 3 RV AV A R | a1 M ARV TIY a2l i)
B3 475 il

(3) M 1l & X Ao B 2R 30 R B S 0 3 7= 8
i PN L 3 R L AR AR B A B —
B9 W LT T, BN S A AR S D R LAY Au-Sb-
W b B A %5 U Bl PR I &R

B S FINE R IAEMAREA PR X
F(XOLAWME LEHEE LER FTE K
M HFRAAPARGASEAEKD BRTREZSA
PSR AR K R B 5 A B AR) Bk R OR R R
I W B 34T T 45 5 U-Pb & 5 4= Hf Bl 42 &l X
S, LAM T AL BT R PRETH N, HE
FoFAAASEE T XS R E L, @180 %
B!

W& L :https: //doi.org/10.3799/dqkx2025.005
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