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Fig. 1 Sketch map of geotectonic location of the Jiangnan orogenic belt(a) (modified after Mao et al,1997) and

regional geological map of the Liling Guanzhuang
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Yoo A R S AR RN R R AR i, R 22
KRS TS ACER ARG s 7 41 T BB
A ST O, FR o S AR BRAR W LR il A
Sty sl Tk [P 3(b) ] SRR, 2 Fhks

2025 108 % 33%&-F 58

921



922

B4t

N
\ N Emhgs

/N DR AR R B
Qbi!

Fl4‘ Fis
|/ 650 Fis AN X BRAED Bt
75°
52%<]

KIS, |

Y =L
Qbl \ & Qbh!
\
B,
o N
Y
\

S

loor] v [oue2 [oom]s [aur]+ [WE]s [PTle [PF]7 [ e

A0 [ [\ [NJiz [o]s [/ [\#s [ ] Jio

135 F F R B AL = B 2,95 F N R B AL — B 3. 75 A D R SRR AL 25— B 4. 75 A D R MU 2 5 5. S TR HLPERT = 5 6. 52
DN 5 7. SCOMPE BT BTBTIZ s 8 HEDIWTZ 5 9. MFERE 5 10. AR RN 5 11 S A Bl b B AN 5 12, AN 5 e b BT A 25 13.
WAL B i 5 5 14, 0 R K S 55 15 827K 5 16. 7 RIS
B2 METIEW AEEMSRERESHE

Fig.2 Main structure and distribution map of magmatic rocks in the Xiaohengjiang gold deposit
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Fig.3 Field, sample and microstructure photos of granodiorite in the Xiaohengjiang gold deposit
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Fig. 4 Zircon U-Pb age diagrams of granodiorite in the Xiaohengjiang gold deposit
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F1 TENRAKEHHERLA-ICP-MS U-Pb EFE 4R
Table 1 LA-ICP-MS U-Pb dating results of zircons in granodiorite

oy ’l‘h{ U/i - [FI 37 2 LG 1 RIS/ Ma

(x107%)  (x107) WPRA%PL 1o YTPBAYU 1o PPARU 1o YPBAYU 1o PBAYU o
TY4020-3 199 487 041  0.0590  0.0009 0.5640  0.0076  0.0696  0.0005 454 5 434 3
TY4020-6 206 548 038  0.0567  0.0008 0.5396 0.0079  0.0691  0.0005 438 5 430 3
TY4020-9 100 284 035  0.0571  0.0009 05517 0.0089 0.0701  0.0005 446 6 437 3
TY4020-10 144 293 049  0.0588  0.0008 0.5662  0.0082  0.0700  0.0005 456 5 436 3
TY4020-27 125 264 047 00560 00011 05242 00117  0.0692  0.0005 428 8 431 3
TY4020-28 308 547 056  0.0566 0.0014 05371 00158 0.0707  0.0005 437 10 440 3
TY4020-49 92 196 047 00549 0.0006 0.5121 00069 0.0675  0.0005 420 5 421 3
TY4020-11 84 206 041  0.0559  0.0007 05651  0.0079  0.0733  0.0006 455 5 456 3
TY4020-19 178 386 046  0.0574 00006 05792  0.0069 0.0736  0.0005 464 4 458 3

7 (437.2+8.0)Ma (1o, MSWD=1.5) , {8 2%1%4E 5 [N
AR il 45 AR

eI EFE Y 2 F T R A LR 2,
fl ARG 1= 0 2 A A L3 3 5 2R B B TN
KA A ik, ARSI, A, R B R RTT
B AYERIE R 2 0] 1,810, B 66.43%~68.40%
ALO, & & M 14.91%~16.60% , 578 (K,0+Na,0) 4
5.07%~5.80% , B4k 5 (MgO+MnO+Fe,0,+Ti0, ) &

1 5.62%~6.21%1E TAS FI 5| B i [ 5(a) Irh, ey
B VR AAE b DN A X P o oA al G ol 28 Xof A i
ISR, e — A0 Ze/Ti0,—-Si0, HI W R i [ 1K 5(b) |
X3 O AT 32 i R A S 5 TAS B A
[ 455 A Si0,-K,0 B[ 5 (e) I, 20 il 444
T 76 N S e X R e X A Ze-
TiO, FANE [ 5(d) b, s S 5 35 43 A F S B4k
< X

R2 RAKEEETERAMN

Table 2 Major elements composition of granodiorite (%)

KGR > Sio, ALO, Fe,0, Ca0 MgO K,0 Na,0 Tio, P,0, MnO LOI JENA
TSJ-H1 68.31 14.91 4.01 0.19 1.71 2.52 2.94 0.43 0.06 0.06 3.04 98.18
TSJ-H2 67.72 15.62 3.80 0.39 1.59 2.61 3.06 0.42 0.06 0.06 3.13 98.46
TSJ-H3 66.43 16.60 3.49 0.15 1.94 3.35 2.45 0.44 0.09 0.05 3.12 98.11
TSJ-H4 68.40 15.21 3.50 0.34 1.72 2.94 2.42 0.44 0.08 0.05 3.22 98.32
TSJ-H5 67.21 15.89 3.33 0.32 1.84 3.15 2.63 0.45 0.10 0.06 2.95 97.93
TSJ-H6 67.97 15.10 3.51 1.62 1.63 2.56 2.51 0.43 0.06 0.05 3.01 98.45
TSJ-H7 66.83 16.17 3.42 0.16 1.87 3.05 2.55 0.42 0.06 0.05 2.96 97.54
TSJ-H8 68.02 14.90 3.89 0.21 1.69 2.54 2.66 0.41 0.07 0.06 3.06 97.51

FH 2% 3 AT, r A R i R R R IR B ARk
0 /N (142.53%10°~178.80x10°°) , H: 42 5 + ¢
Z (LREE) &} 135.26X10°~169.50x 107, F #ii 1
JCZE (HREE) &4 7.27x107°~9.30x 107, [a] i}, BRAL
WA AR A TR LA R S A ik 3, o i
BRRE 1 B T WRRAE R A R R I 55 7 Eu 7R
(K 6(a)],0EuftiH}0.75~0.80 CE-YE H70.76) , i ki
+ 2 a3 &, (La/Yh) oA 31.42~34.40 (F- 34 (K
F132.41) . BEAL, H E R b by v AL R 0 2% ik )

FILIE 6(h) Ial 1, S B ke & BH & S5 KB 2E 40T
Z (LILEs) , %55 J& Rb . Th, U Fll La %5 ; Fi 9 0 &
(HFSEs) 7 i, 912 Nb . Sr P Fll Ti 2508 51 5 41

5 it

51 REER

WFFE X P R 5 2R 0 sl AR TR R, AR AT )
3 R oT A m B ARIY | ER S A L 4 S s
W Hrp oo R FE AN E RN K A B
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Table 3 Trace elements and rare earth elements composition of granodiorite (x10™)

FEmds  Sc \ Cr Mn Co Ni Cu Zn Ga Ge Rb Sr Y Zr
TSJ-H1 108 68.1 187 496 29.0 118 5.00 779 186  1.58 135 84.4 6.73 150
TSJ-H2 107 68.1 172 469 272 108 5.78 760 186 155 144 9338 7.17 147
TSJ-H3  11.0 740 176 358 289 120 1990 592 216 163 181 71.3 10.40 154
TSJ]-H4 104 703 173 386 30.6 126 7.95 57.8 200 155 152 65.6 8.02 141
TSJ-H5 113 766 171 484 347 138 1520 727 203 1.6l 166 757 9.85 153
TSJ-H6  10.6 743 180 463 292 131 1460 633 206 159 157 83.5 8.44 150
TSJ-H7 109 739 169 367 293 112 1760 731 211 1.62 175 734 10.10 151
TSJ-H8  11.1 684 182 481 314 126 5.23 66.5 199 157 141 86.3 6.93 149

B S NDb Ba La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
TSJ-H1 218 517 368 635 697 235 3.63 0.86 327 0369 144 0264 0.833 0.126
TSJ-H2 199 553 408 697 7.61 258 4.05 094 352 0407 150  0.280 0.876 0.132
TSJ-H3 210 726 494 749 9.00 303 4.74 1.16 413 0497 193 0358 1.040 0.156
TSJ-H4 148 620 420 684 793 267 4.11 1.00 372 0437 178 0310 0.952 0.145
TSJ-H5 208 680 467 73.0 871 298 4.75 112 414 0511 213 0376 1.110 0.166
TSJ-H6  1.86 675 433 702 7.6 27.1 4.32 1.01 393 0508 201 0298 1.030 0.162
TSJ-H7 206 711 491 744 837 286 4.70 1.09 406 0493  1.90 0361 1.050 0.152
TSJ-H8 201 540 386 679 755 254 3.92 092 336 0401 140 0278 0.859 0.136

FefhamS Yb Lu Hf Ta W Tl Pb Th U SREE LREE HREE LREE/HREE
TSJ-H1 ~ 0.844 0.129 3.69 0.180 149 0.730  41.3 189 3.68 143 135 7.27 18.6
TSJ-H2 0910 0.140 422 0231 145 0774 376 206 409 157 149 777 19.2
TSJ-H3  1.030 0.157 3.95 0228 153 0982 17.1 207 459 179 170 9.30 182
TSJ-H4 0954 0.143 372 0.154 117 0819 216980 195 460 159 150 8.44 17.8
TSJ-H5  1.060 0.167 3.74 0242 162 0923 209 203 416 174 164 9.66 17.0
TSJ-H6 0976 0.154 3.76 0.190 127 0830  21.1 192 433 162 153 9.07 16.9
TSJ-H7 ~ 1.010 0.148 3.88 0223 146 0911 18.5 205 452 175 166 9.17 18.1
TSJ-H8  0.878 0.131 4.04 0211 150 0749 402 196 397 152 144 7.45 19.4

B R A B AR 20 828 Ma, J& T1L74 L
U4 5 K ARV B FR 4y (2R IS 45 45, 2007 5 R IE 22 %
2010) . fin BLARHA 2 BA R BAZ Bl R A A 4
XG5, REAE AR R IN KA P A Ry 434~
421 Ma (VFEAN4E , 2006 2= AR 5F 2015 AR,
2022) ., ENEHI R T AN KBRS KB
ISR 75 BEAE b DN K, 5 B0 A3 A DX 3 38 ) 229
FUY VEAF A A b X A8 D0 F AL F i R L X
TE B 5 4 250~213 Ma (2254 45, 2007 ; T Ui
25,2019 A4, 2021 5 1R AT, 2022) o eI 3
BUAMEN T RAERK A, B RILANE =
FEHLIX, 2 5A SRR MR T IR AR i &
B R WKF/INA B, B AT R 158~131 Ma(IF
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N4 2017 sk ER4E 2017 258 45,2017, 2020) .
RN 2 DB 2 2R3 3l st 2 T R
e R ™ DX P e R A 2 T 18 ol A 2 T X
SE R PR A IR AR R R R P ARV E I i B BR

J9 T AR5 A LA-ICP-MS U-Pb 5E 4F it 7 1
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Study on Geological Characteristics, Geochronology and Petrogenesis of Gra—
nodiorite in the Xiaohengjiang Gold Deposit, Northeast Hunan Province

XIANG Hua, LI Shuai, HAO Yugui, TANG Caili, YUAN Mingjun, YIN Hong, YIN Aimin
Urban Geological Survey and Monitor Institute of Hunan Province, Changsha 410007, Hunan, China

Abstract: The Xiaohengjiang gold deposit, situated in northeastern Hunan Province, represents a significant
recent discovery within the Guanzhuang gold deposit comprehensive exploration area in Liling City, Hunan
Province. This deposit encompasses the Tieshijian and Taohua ore sections and is hosted within the
Huanghudong Formation of the Lengjiaxi Group, part of the Neoproterozoic Qingbaikou Formation. Its
formation and spatial distribution are predominantly influenced by nearly north-south-oriented fault structures.
The primary ore types present include fractured-altered slate and sulfide quartz vein gold ores. Currently, the
deposit is classified as having a medium resource scale, with substantial potential for further exploration and
resource expansion. Despite its geological importance, there has been limited research investigating the
relationship between acidic magmatic rocks and gold mineralization in this region. To address this research gap,
the present study concentrates on the geochronology, petrogenesis, and tectonic implications of the granodiorite
veins exposed within the mining area. Utilizing zircon LA-ICP-MS U-Pb dating techniques, the emplacement
age of the granodiorite veins was determined to be in the Early Paleozoic[ (437.2+8.0)Ma]. This result suggests
that the gold mineralization events in the region are temporally linked to Caledonian magmatic activities,
indicating an association with regional tectonomagmatic processes. The granodiorite veins exhibit high silicon
content, moderate aluminum levels, and are enriched in alkali elements, while displaying low concentrations of
iron, magnesium, manganese, and phosphorus, characteristics typical of S-type granites. The rare earth element
(REE) distribution patterns demonstrate a rightward decline, accompanied by a weak negative Eu anomaly and
significant enrichment in large-ion lithophile elements (LILEs) such as Rb, Th, U, and La. In contrast, high-
field-strength elements (HFSEs), including Nb, Sr, P, and Ti, show notable depletion. These geochemical
attributes suggest that the granodiorite veins originated from crustal sedimentary sources through partial melting
and underwent substantial fractional crystallization during their formation. Furthermore, the granodiorite veins
are postulated to have formed within a tectonic environment transitioning from a syn-collisional to a post-
collisional extensional regime. This transitional setting facilitated the interaction between tectonic and magmatic
processes, thereby contributing to gold mineralization. A comprehensive analysis confirms a spatial and
temporal correlation between Caledonian magmatic activities and gold mineralization events. Based on these
findings, it is recommended that future exploration efforts concentrate on areas surrounding Caledonian
intrusive rocks. These areas may possess untapped mineralization potential, offering opportunities for the
discovery of new gold resources. This approach not only enhances the understanding of mineralization
processes but also provides practical guidance for regional gold exploration and resource development strategies.
Key words: granodiorite; geochemistry characterization; zircon U-Pb age; Caledonian; Xiaohengjiang gold

deposit; Northeastern Hunan Province
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