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Fig. 1 Geological map of the Xuefeng uplift zone in Hunan

B e R Tl RSN AR ™ T2 BRA RO . 07O EE 2R, A RREH | 52

Il v, ST HES, R Lt 2R . e RS SRORAEH | B S b 0 el 7 R 4 A

BUTT T, LAATSE kB 3, iR a BRI M A IR U R RO SR i | AR I L A IR
235



R A’ 20054 Fask AW

Hayis, FUCR W BRARAAIE | 33 DRAY 1 R At R T 55
il A8 G A R A5 A0 FEL A A R AR — B, 22 AT 4l
-t m B ALY 28 = BRI ER AL 55,
FUREAR el Ay U A & s i fe 20 A7 4
Zedto m(BO)AOEERFIER M, RIERTT &0 4
D TANRDSE RIS R . IR, Tl SR R LG
PR, s DI o e e A 5 T SR D it 4
T, T B T35 A SRR (] 2a, b) o 1AM
WA (i k) D) 5 28 g DX o, sl o A2,
IO 37 i, B A1 R RO B AR A S K T
B (18] 2¢, d), X —d FEAEAG S E 6 LA ) 5 8
BALY &V R TR, Tl 0 IR (18] 2e ~h) .
1 Au B A BBl oy b, TR JT S8 R KA
A A AR 22 1) A B~ — B R B B AT A - Au—
BRIREEBTBE . FER K, 3 DA 9k . BRAREL K
A et £ ik -

AT B ST R, SRR i A IR A B

a, b. KPRIEH IRASERKIESS LG ¢, d. SMET AR SRR IESS IR s e, £ R BIGH RATSEIKARAS; g, b SN (LA SENIAR AR Py. BE4k0T;

Qtz. A3; Dol. = A5 FIF

A 3 A o A i AR R ED S L .
TN 7R 52 2 A R), M b R A 4 =5 0a b DX T AL R T
MR B B SRR, SRR T AR — R B B
BYIA AT . S UL, X —id R 2 P
A ITCRA LA, 8, IR A DIE A . T
BRI 1 R A B TR, AN VY IR IR 4
WIRATE Ar-Ar [0 ZRAE S (420£20)Ma F1(414+
19)Ma"™, J5 iy &5 f1 % Rb-Sr FE T LR AR ISy (425+
33)Ma™, WiiE] T EN e 118 shisH Y, dhbs I Hu:
(1458 Z0 T 21y (H 1) 1 2 20 T B 2 ) , AN
TR T R R, I AR R A B R AT
T &M . B SR A R A AR IR [ A

B, IR R A0 B AR 1 45 9% Rb-Sr 528
AR A (114£17)Ma™, J5 iy &8 R A4 9% Rb-Sr 4Tl
70 M, B2 A A SR P A B A
Rb-Sr 45 28 0 12 4T 1 57 i e P, (H AR 2 5 4227
5T K IR, ST X A0 DR 1) A 0 5 e Y A A 2

K2 R RASNEE ARG 2RO S FARASEAE

Fig. 2 Microscopic and hand specimen characteristics of large-to-medium gold deposits and peripheral mineralized bodies
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Fig. 3 Features of organic matter inclusions in large-to-medium gold deposits and peripheral mineralized bodies
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Table 1 Rock-Eval results and statistical tables of organic matter in different geologic bodies
HSHS B 7, S/imgg))  Simgg')  S¥mgg)  Sicod(mggl)  wRCOY%  wTOCY%  S¥Ss e OI%
WG-1 VA / 0.014 0.00 0.05 5429 1.70 1.71 0.00  0.008 3
WX-1 VA / 0.044 0.01 0.13 49.74 1.60 1.62 0.09  0.035 8
WG-2 s / 0.019 0.02 0.23 45.46 1.52 1.54 0.04  0.042 15
WX-2 s / 0.045 0.01 0.16 18.59 0.67 0.68 0.03  0.062 24
WG-3 [iitrea / 0.047 0.01 0.23 4841 1.54 1.57 0.09  0.034 15
WX-3 Exiea / 0.036 0.02 0.14 46.51 1.44 1.46 0.11 0.040 10
WU-4 W fkdk / 0.040 0.01 0.36 12.74 0.44 0.47 008  0.072 77
WX-4 LIRS / 0.024 0.00 0.19 27.44 0.83 0.85 0.06  0.055 2
WG-5 AR 322 0.027 0.03 0.35 24.15 0.83 0.87 0.14  0.066 40
WX-5 AR / 0.032 0.01 0.07 33.41 1.09 111 0.00  0.041 6
WG-6 AR / 0.038 0.01 0.09 2531 0.79 0.80 0.14  0.036 11
WX-6 AR / 0.024 0.00 0.10 12.62 041 0.42 0 0.057 24

o FER RS WG T &0, WXGRIZET); SN E i Sy BVl Sy A HL—EAbik 5 LRk SO P B A5 R, fEalE/ R
FREE P A A AR A A B RO AR ASBR s TOCH BA HLAR, w(TOC)=(81+S,) x0.083+w(RC); Sy/S3 MG /R 5 Inc (BT H)=S1/w(TOC); OI(E %
$0=100xS3/w(TOC); T Al

x2 AEMBREANREAESSTERITER

Table 2 Calculation results of organic matter groups in different geological bodies wa/%
FEf S BE 2 ST “A” 1% P BRI/ % JEHDIE %
A It [ R=gi
WG-1 S0 0.001 41.6 25.0 8.3 16.7
WX-1 S0 0.005 41.0 17.9 17.9 20.5
WG-2 s 0.004 50.0 25.0 12,5 6.3 633 317
WX-2 hhAs A 0.003 42.1 10.5 23.7 21.1
WG-3 itiea 0.004 347 8.7 239 304
WX-3 TR 0.004 212 6.1 485 212 334 620
WG-4 LIRS 0.002 20.0 57 57.1 8.6
WX-4 RS 0.005 389 27.8 222 5.6
WG-5 ThAs 0.003 35.0 15.0 15.0 30.0 W 149
WX-5 hhs A 0.004 417 12,5 12.5 292
WG-6 itiea 0.002 333 19.4 16.6 222
WX-6 TR 0.002 23.1 30.8 19.2 23.1 33 06
Fx3 FAREMRERAEGVRE-FRikkangs R
Table 3 Results of color-mass spectrometry of soluble organic matter in different geologica bodies
FEfh FEMMZER FUERRA YnCor-/¥nCort (nCa1#nC2)/(nCagtnCao) Pr/nCyy Ph/nCg Pr/Ph
WX-6 liitiea nCl16 0.67 112 0.67 0.29 1.03
WX-3 liitea nCl16 111 1.08 1.36 0.81 1.26
WG-3 liiea nCI8 0.80 1.23 0.86 041 0.87
WG-6 liiea nC22 0.74 10.00 0.53 0.64 0.46
WX-5 s nC25 0.34 211 1.23 0.75 0.75
WX-7 s nC22 0.48 1.64 1.01 0.73 041
WG-2 PhAE nCI8 127 1.63 0.50 0.39 0.64
WG-7 PhAs nCI8 0.88 2.66 0.83 0.78 041
WX-4 IRAES nC21 0.43 1.53 0.69 0.78 0.41
WG-4 RS nC18 0.92 2.63 0.20 0.27 0.53
WX-1 X nCl16 0.92 1.37 0.89 1.16 0.81
WG-1 el nC23 0.29 1.28 0.50 0.48 0.60

T Pr. WEBE; Ph. fHkE
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EEEMRREYE, 5 TR, EHE IR X
KR UGB 32 2R A AR Y, Hoh LA AR A K
AW BRI S A 32 S A
413 HHRHIAALE

I A bR A 2 T B A WL 3 i
1 30 A4 B A SR R (R | A B R 43T
AYbR B A Hop, BRI R R (R,) T 058
BN S 4347 B, (R 22 b A B2 B T
A WA ZY 2 F A s Ak B P R A
iR WU B A T o

AP B SE RB, A R A e AT Ok B
22R (A RY o SR Bl AR R (Y 3G 0, 22R ) A
B RS N, 228 FT 22R 22 () SRR ST A (IR
B, HAER 60 : 40, 52ZFA, Coo BN HS L,
Coo 11 R M7 HLAFEAE TG AR AE M 1) 655 2 sk i,
FE ARG AL R T, B S WA O (5 R F S
F LB IR A9, I 655 &€ 20S/(20S+20R ) U 1B % H
TR AR ARSI S R I, TR L T
T IR BB A o - AR LA, AN
BB JE 1 228/(228+22R) FUAH — I AE 0.6 224778
Tl 3k W Bt 25 RCAEE 3G T, 22R A4 B 718 55 4k 1
22S il 22R 2 [a] SEAG IR P S IR A 9, HHE
SHE B 60 40 HAA—EE, A S HE T AL
JoEL A B B AR o e Ak, 5 BE 208/(20S+20R)
FLAESA7E 0.45 Ze A 204k, IZA8 AR AR AR 7 FEL AR X 4R
(R4 E4~7), Bk 2TEYRELEY S
SRS UL IRR AT 7 & S AME- AR A P
IR AN T K

Ts h = FErabe, ZHE AR TR, 52
AT SR/ N, Tm Ry =Rk, HAHR & i
235 B A WL AE AR R . 3T IL, Tm/Ts
LU A W TR HLBT BB . — M , Tm/
Ts HAEBR/INR A LAY RSB Sr . IRIR . Tl
S0 RN AT G- FEE Y To/Ts HoE—MErE
0.99 ~1.21 ZIE(F£ 4). S ST S0 IR GH T/
Ts HfE 1.57. #30A A ) Ty Ts Fofi 2.21" M L,
R, T &8 RAMET AR Tm/Ts HE B Ak
TFHARAKT, Ul B IE XA ML A A . X
— 25 53R 1 A A B RE ATERAR R (S)/85) 1)
INF LSRRG, R R XA LR E TIRE
AR .

FATIBESEL Tnax A FRAEA LT RLRE 19 H
FabR, (A TR Sy (H K, T T KL &

I ASO0T B A UK, T RIS T T G
e T HRIEHG ~8) B TANET k(22 ~
77), W & A TR LS TR iR Ak,
ERHA HLBT A = T AL A

25 FRTIR, MOA HLER (TOC) Fls R F R BN
KRG IR & T A fhik 50% L L, 1A
MU BB T3 R 10 15, R I8BUR T 1k ik
3~ 848, KRIFAE TR A A Y, o S UL
ARG S /KA W e 28 AT = S8 . Rh Rl 45
P55 A1 Bl A A B A BB F R 1 b T2 v A it
BB, AR BRI B R &0 A A = T
i, X —IG M A Ty G R T 7R 40 IRIIE
B AR T, BT AR BT R B A ML R R B R AT
FEf TAME TR T g
4.2 B mEEEMERE
421 REFHIE

KRS8 RS A IR A AWK 3)%

£ 4 TEMRGTEEHARERTT AR

Table 4 Calculation results of soluble organic maturity indexes in different geological bodies

s Yk KBS
e . - P pemo
w0h BRIE  TRE DRRA  &9h ABRE Bk asiE
Tm/Ts 121 1.11 1.00 0.87 1.11 1.20 1.07 0.99
C31=225/(225+22R) 0.57 0.59 0.59 0.59 0.58 0.61 0.57 0.58
i C3=228/(228+22R) 0.61 0.59 0.57 0.59 0.60 0.57 0.59 0.60
LA
C33=225/(228+22R) 0.64 0.55 0.52 0.64 0.64 - 0.17 0.61
C34=228/(228+22R) 0.61 0.61 0.56 0.60 0.61 - 0.62 0.60
C35=225/(225+22R) 0.64 - 0.93 0.65 0.60 - 0.96 0.75
C,7=20S/(20S+20R) 0.53 0.52 0.55 0.51 0.49 0.56 0.52 0.52
RES IR L] C15=20S/(20S+20R) 0.43 0.42 0.46 0.41 0.42 0.39 0.40 0.42
C29=20S/(20S+20R) 0.49 0.45 0.44 0.44 0.46 0.45 0.45 0.46

T Tm>h = R Ts oy = FERaiih
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Fig. 8 LAM spectra of fluid inclusions in quartz at large-to-medium gold deposits, peripheral mineralized bodies, and host rocks
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Table 5 Thermometry and H-O isotopic composition of fluid inclusions in gold deposit and peripheral mineralized bodies during the

main mineralisation period in the Xuefeng uplift district

WX E b AL ¥—REC 9" *Ov-smow!/%o ODy.svow(F1H)/ %o 58 0y,0 (FIH) %0
ENCVEE 1 227.0 17.95 —63.2 7.9
o B"MZKE% 1 135.1 17.69 —66.2 -4.26
S RATE 1 227.0 18.41 -57.1 8.99
ENC VAT 1 227.0 17.63 —68.1 7.67
URCAL VT 1 159.6 18.61 -56.4 1.94
VA 1 202.0 18.02 -579 6.34
REEAN KN VAR 1 202.0 16.98 -55.8 5.30
EXNC VAT 1 202.0 17.36 —66.1 5.68
i 1 188.9 15.43 ~74.6 2.55

TE: R 610y, (E/RARE KNI 9K [ 2 T ) B 0O A B —610y,0 =3.38x10% T3 4158, P ThIREE
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Table 6 S isotope results in gold deposits and mineralized ores
IR AR BER R WDy BRI o S YekbR
o A
TR RERE EUHE R 4 -111 -10.4~—13.1 o
FIR DAL S M B 3 17 -106~-5.5 Ei?;fl]]
KRS KRR SR R 4 185 +12.6~ 4235 ”
) - 245
it T -2.68
Tt &w e -5.73
ik R 245
i T AR
_—_ RN -11.66
ELRE +18.89
REE ELRN —0.59
RN EVRUE -2.61
R +2.36
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Organic geochemical characteristics and their metallogenic indication of
gold deposits in Xuefeng uplift zone: A case study of Woxi and Wangu
gold deposits

CHEN Hailong' , QUAN Yongbin*™*" , CHEN Pingbo"** , OUYANG Zhigiang' ,
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Abstract: [Objective] Previous deep mineral exploration by organic hydrocarbons revealed that the deep-source
superimposed anomalies observed in the deep and marginal parts of the Woxi and Wangu gold deposits differ
significantly from the syngenetic superimposed anomalies identified in peripheral mineralized bodies. To further
investigate the different halo-forming mechanisms between Au mineralization and organic matter formation.
[Methods] this study focused on large to medium sized gold deposits (Woxi and Wangu) in the Xuefeng uplift belt
and their peripheral mineralized bodies (characterized by good gold mineralization in shallow but poor deep
mineralization). The analytical methods include rock- pyrolysis analysis (Rock-Eval), chloroform asphalt "A"
extraction and fractional component separation quantification, saturated hydrocarbon analyzed by gas chro-
matography-mass spectrometry (GC-MS), fluid inclusion, and C-H-O-S stable isotope analysis. These comparative
investigations were conducted on their ore forming geological characteristics, organic geochemical signatures, fluid
inclusion and isotopic geochemical features. This approach aims to elucidate the Au-organic matter mineralization
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and halo-forming mechanisms. [Results] The results indicate that: (1) Large-to-medium gold deposits and peripheral
mineralized bodies have different metallogenic geological characteristics. The former underwent regional
metamorphic hydrothermal filling and metasomatism followed by a superimposed mineralization involving deep-
source fluids, while the latter only experienced regional metamorphic hydrothermal filling and metasomatism.
(2) Both systems contain adsorbed organic and, the source of organic matter is similar with their original
depositional environments. However, The total organic carbon (TOC) content in large-to-medium gold deposits
exceeds that of peripheral mineralized bodies by over 50%, along with oxygen and hydrocarbon indices being 10
and 3-8 times lower, respectively. This indicates higher abundance and maturity of organic matter in large-to-
medium gold deposits. (3) C-H-O-S stable isotope results demonstrate that metallogenic materials in large-to-
medium gold deposits originates from the mantle, while the ore-forming fluids is a "deep-source fluids" formed by
multi-stage evolution and mixing of mantle-derived fluids. In contrast, the metallogenic materials of peripheral
mineralized bodies derived solely from ore-bearing strata, and their ore-forming fluids originated from shallow
crustal fluids ("shallow-source fluids"). These differences reflect distinct fluid dynamics and mixing mechanisms,
leading to divergent geological significances in mineralization. (4) Two type deposits have different organic matter
sources in ore-forming fluids. The large-to-medium gold deposits contain not only the "incremental" organic matter
introduced by deep-source fluids but also the adsorbed organic matter, whereas peripheral mineralized bodies
contain only adsorbed organic matter. This likely explains the significantly higher TOC in the former. (5) The
different halo-forming mechanisms between Au and organic matter mineralization. In large-to-medium gold
deposits, Au transported by mantle-derived fluids predominantly exists as organic complexes ore chelates (e.g.,
Au(CH;)*", [Au(CH,NH,COO0)]*") and migrates via both liquid and gaseous phases. In contrast, Au in peripheral
mineralized bodies associates with organic matter through physical adsorption, lacking geochemical significance of
organic complexation/chelation. This distinction manifests as stronger organic hydrocarbon anomalies and strong
correlation between Au and organic hydrocarbon by different carriers (ore bodies, overlying strata, or soils) in large-
to-medium gold deposit. In peripheral mineralized bodies, hydrocarbon anomalies are weaker, and Au-hydrocarbon
are poorer. These conclusions align with early organic hydrocarbon-based deep prospecting observations: "deep-
source fluid mineralization—metallogenic materials derived from deep sources -strong Au-organic hydrocarbon
correlations—deep-source superimposed anomalies—high deep prospecting potential” versus "shallow-source fluid
mineralization—mineralizing material confined to strata—weak Au-organic hydrocarbon correlations-syngenetic
superimposed anomalies-limited deep prospecting potential". [Conclusion] This study provides novel insights and
directions for evaluating deep prospecting potential in exploration geochemistry.

Key words: organic matter; metallogenic mechanism; mineralized; gold deposit; Xuefeng uplift zone; Woxi

gold deposit; Wangu gold deposit
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