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Fig.1 Geological map of the Mangyahedong gold mining area(Li et al,2025)
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Table 1 Structural formulas and characteristic roots of
major factors
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F2 28617 19.0779  45.0301 WO 087660798
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F4 12113 8.0756 653672 A9
F5 09486 6.3242  71.6913 A OIS, 0028
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Fig.2 R-type cluster analysis pedigree of stream
sediments elements(Ma et al,2024)
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Table 2  Statistics of geochemical variables for Au, As, Sb elements in Mangyahedong area

TR Rt FHAE ERIVA BRAM  EERE  WilEEZE I/MH ICIN[) e

Au 4371 2.02 0.7 14.59 2.38 29.4 0.30 1710 1709.7
As 4371 21.7 7.5 4.66 4.94 101.3 0.50 4343 43425
Sh 4371 1.39 0.5 2.67 4.09 3.71 0.07 152 151.93
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Fig. 3 Sorting of the mutation coefficient (a) and enrichment coefficient (b) of each element in the Mangyahedong area

PE— e BB R XA IR SR K (3) Au JCE B 25 0 A A B AR b a3
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R AR IESE T SRR ACA KSR ot BRI A 1 00 , 38 7K 2R DURR P B8 xof 45 4
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T, AT n] BEPERK o JLERAER/K HHE(PLY) (IR PE B HEAE A L2 (Dym) I
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Table 3 Distribution characteristics of Au, As, Sb elements in different geological bodies in Mangyahedong area,

Eastern Kunlun metallogenic belt

JLER  FFEMH 0SQ, 0SQ, 0SQ, Tyy Dws T,y Téy Dw PuJ Dym, DSo Cdg T, 6 Piyy T00 Dmo Tps AIX

X/(x107°) 22 5.4 19 05 09 05 06 08 09 1 07 07 06 1.1 1.1 07 09 2
Au S/(x107°) 69 652 21 06 1.1 01 07 05 16 13 07 1 05 04 13 12 07 294
C 312 1212 1.08 1.07 132 032 107 065 185 128 1.05 128 0.86 039 1.16 154 0.79 14.59

v

X/(x107°) 277.8 256 1292 63 81 42 58 101 28 1064 292 158 153 78 86 392 179 21.7
As  S/(x107°) 1084.1 78.8 527.5 245 122 9 9.8 95 61.7 2958 558 327 31.8 81.7 144 110.8 145 101.3
C 39 308 408 388 151 213 1.69 094 22 278 191 207 207 105 168 283 0.81 4.66

v

X/(x107°) 251 163 1.79 033 034 023 03 033 142 22 056 3.04 057 345 0.62 2.83 099 1.39
Sh - S/(x10°) 9.17 566 6.18 056 028 0.18 039 0.19 1.95 201 045 7.99 046 159 0.78 3.98 081 3.71
C, 365 346 345 171 0.83 0.77 131 056 137 091 08 263 081 046 125 141 083 2.67

T X N TR IR 5 S bRiERS 22 5 C N7 S R AL
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Fig. 4 Variation of Au, As, Sb elements content in different geological units
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ST S B, IR 2 A B S VR D 2 A
A AR T I 5 NW-SE [5], S5 Wi g i —3 .
1A (E B ER T2 E T & B, Au, As FlSh HbERfb
LG AL IR — 8, TE 2 X B AR (F16) .
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*4 FECHH HEETRMEXEE AvRERHE
Table 4 Major Au abnormal characteristics in Mangyahedong area, Eastern Kunlun metallogenic belt
S ORE SHRE
e P OOFAE HET WOKE HEF O WE HOY AD HEF AP P NAD HUF NAP HEF A
Au-13 8 3.00 03854 9 33273 1 171000 1 11091 1 51287 1 50825 1 17096 1 16942 1 3
Au-16 11 3.00 04173 8 8.91 11 15.80 6 2.97 11 1487 7 9.86 6 4.96 7 3.29 6 3
Au-17 5 3.00 0.1187 28 6.12 23 9.40 22 204 23 290 27 148 25 097 27 049 25 2
Au-21 15 3.00 0.5722 5 499 44 12.60 11 1.66 44 11.41 8 4.55 9 3.80 8 1.52 9 3
Au-22 38 3.00 1.7978 1 9.24 9 38.10 3 3.08 9 6642 2 4485 2 2214 2 14.95 2 3
Au-30 1 3.00 0.0706 47 7.00 17 7.00 38 233 17 198 34 1.13 30 0.66 34 038 30 2
Au-33 2 3.00 0.0763 44 6.45 20 9.10 23 2.15 20 1.97 35 1.05 35 066 35 035 35 2
Au-36 3 3.00 0.0935 36 5.97 30 7.20 36 1.99 30 223 33 1.11 31 0.74 33 037 31 2
Au-39 2 3.00 0.0865 40 5.05 41 6.10 45 1.68 41 1.75 39 0.71 41 0.58 39 024 41 2
Au-44 4 3.00 0.1640 25 57.78 2 22000 2 1926 2 3790 4 3594 3 12.63 4 11.98 3 3
Au-45 1 3.00 0.0518 56 6.10 25 6.10 46 2.03 25 126 54 064 42 042 54 021 42 2
Au-47 2 3.00 0.0510 57 7.40 13 9.90 20 247 13 1.51 47 090 38 050 47 030 38 2
Au-51 5 3.00 02130 18 490 46 7.80 31 1.63 46 4.17 19 1.62 24 1.39 19 054 24 2
Au-52 6 3.00 0.2013 21 5.18 38 7.50 34 173 38 417 20 1.76 20 1.39 20 059 20 2
Au-55 14 3.00 05713 6 4.80 48 13.90 10 1.60 48 1097 9 4.11 10 3.66 9 1.37 10 3
Au-58 4 3.00 02276 16 6.05 27 10.70 15 202 27 551 15 278 17 1.84 15 0.93 17 2
Au-61 6 3.00 02189 17 498 45 7.00 39 1.66 45 436 17 1.74 21 1.45 17 058 21 2
Au-62 3  3.00 0.1094 29 427 58 6.20 43 142 58 1.87 38 055 46 0.62 38 0.18 46 2
Au-63 42 3.00 1.7943 2 5.31 34 14.30 9 1.77 34 38.14 3 16.61 4 12.71 3 5.54 4 3
Au-65 1 3.00 0.0551 53 16.80 4 16.80 5 5.60 4 370 23 3.04 12 123 23 1.01 12 3
Au-68 9 3.00 0.2508 14 4.18 63 5.90 47 1.39 63 4.19 18 1.18 29 1.40 18 039 29 2
Au-71 1 3.00 0.0304 83 6.10 24 6.10 44 203 24 074 69 038 57 025 69 0.13 57 2
Au-74 10 3.00 0.3419 11 5.21 35 8.60 26 1.74 35 7.3 13 3.02 13 2.38 13 1.01 13 2
Au-75 9 3.00 03712 10 5.03 42 6.90 40 1.68 42 747 12 3.02 14 249 12 1.01 14 2
Au-77 3 3.00 0.0701 48 553 31 7.50 33 1.84 31 1.55 44 071 40 052 44 024 40 2
Au-80 6 3.00 0.1875 22 518 37 6.50 42 1.73 37 389 22 1.64 23 1.30 22 055 23 2
Au-84 20 3.00 0.8889 4 6.08 26 15.40 7 2.03 26 21.62 5 10.95 5 7.21 5 3.65 5 2
Au-85 3 3.00 0.1333 27 6.33 21 10.80 14 2.11 21 338 24 1.78 19 1.13 24 0.59 19 2
Au-88 9 3.00 0.5639 7 4.31 56 8.00 28 144 56 9.72 10 2.96 15 3.24 10 0.99 15 2
Au-89 7 3.00 0.2855 12 5.51 32 7.90 29 1.84 32 630 14 2.87 16 2.10 14 0.96 16 2
Au-90 17 3.00 09149 3 5.08 40 12.60 12 1.69 40 18.60 6 7.62 7 6.20 6 2.54 7 3
Au-92 6 3.00 0.2830 13 7.22 14 14.40 8 2.41 14 8.17 11 4.77 8 2.72 11 1.59 8 3
Au-93 1 3.00 0.0491 58 10.00 8 10.00 19 3.33 8 197 36 138 27 066 36 046 27 2
T S BN A S8 AR km® e FE =P34 58 TR 55 BB (AD) = SP3BT A s 11 4 it (AP) =P34 -5+
BN PR x S TR RURS AL (NAD) =PI B/ 5 5 N BRI AR BUAR AL 1T 428 i (NAP) = CP 3B -5 5 T BR)/ZSF35 T BRx 55 HifH ; 52
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Table 5 Characteristic value of GA

11y Au abnomaly

SEaS RETFRE SWaf SEEE/km® O FETSE O BE WEE REHB(NAD)E NAP{H  WeBEEBAHY
Au-12 3 1 0.02 5.40 5.4 1.80 0.04 0.02 ah
Au-13 3 8 0.39 332.73 1710 11091 43.25 42.86 Ay
Au-16 3 11 0.41 8.91 1580  2.97 1.22 0.81 Ay
Au-17 3 5 0.12 6.12 9.40 2.04 0.24 0.12 Hhip
Au-20 3 3 0.09 4.13 4.9 1.38 0.12 0.03 Ah
Au-22 3 38 1.80 9.24 38.1 3.08 5.54 3.74 Sy
Au-12 3 1 0.02 5.40 5.4 1.80 0.04 0.02 ah

Cu-6 80 100 4.66 133.05 265 1.66 7.74 3.09 Hhrp
Ni-14 50 61 321 78.84 113 1.58 5.07 1.85 Hhrh
Ni-15 50 1 0.02 124.00 124 2.48 0.05 0.03 Ahrh
Ni-17 50 7 0.23 65.19 74.6 1.30 0.30 0.07 ah
Ni-18 50 1 0.04 104.00 104 2.08 0.08 0.04 Shrp
Ni-20 50 3 0.12 59.10 63.9 1.18 0.14 0.02 ah
Ni-26 50 2 0.07 65.35 71.8 1.31 0.09 0.02 Hh
Ni-27 50 21 0.72 91.26 111 1.83 1.31 0.59 Shr
As=9 30 24 1.07 95.07 659 3.17 3.39 2.32 she
As—12 30 1 0.02 600.00 200 6.67 0.13 0.38 Fhe
As-13 30 3 0.16 862.30 1563  28.74 4.60 4.44 FhH
As—15 30 14 0.60 47.71 96.5 1.59 0.95 0.35 Shr
As—18 30 1 0.03 101.00 101 3.37 0.10 0.07 Shr
As=21 30 2 0.07 49.25 65.3 1.64 0.11 0.04 Fhrp
Co-5 40 3 0.19 61.07 81.9 1.53 0.29 0.10 Hhrh
Co—6 40 58 3.04 47.03 55.1 1.18 3.59 0.53 Hh
Sh-2 4 2 0.05 5.62 5.78 1.40 0.07 0.02 Ah
Sh-3 4 2 0.09 4.70 5.36 1.18 0.11 0.02 Ah
Sh-4 4 1 0.04 13.20 13.2 3.30 0.12 0.08 Ghrp
Sh-6 4 2 0.08 28.12 49.2 7.03 0.55 0.47 Ay

TE: AuTCR AR x107, HARTER A A%107

i A AR UL 6. S X 2 b J2 A B g —
AR RAREIEAS B AL A1(0SQ,) o Au S TH Y
9°0.36 km?, IE{H 35 1 890%x107°, Au 5 As ShoT &
EAU (K 8) . ERH 5 C3-1 BESH 7 25 X L%
Bt 433 XM TR A AN T VLAV
S M RE AR RN TIE S N, LR
3%an - BErklE e AR 1-1. 1-2, 1-3. 1 -1,
M-2. V-1 . V-2 fi1lV-3)8 2%, 4% 0 1A 1 25 (11 -3) , 1%
SRV B R, WA S AR s
R BRAR AR 2 1 5 2 oA R b e R LA Ak
IR Z A R RS A AR, HAT3 4T
G WA 1 D AR A B P AR S R kAN v, DRk
S WA B 0 g T
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Table 6 Characteristic value of AP3 abnormal

SRS FREMRS W IR HSBA BEC) BEEEG) AN EE WE(K)  SWHB(D) WM
Au2 4 80 32.3 0.36 1890 8.08 291 Ay

As2 40 26 152.0 0.13 2144 3.80 0.49 Ay

Sh3 3 27 5.0 0.12 16.4 1.67 0.20 Ay

AP3 Cu2 70 77 104.1 0.34 405 1.49 0.51 Ay
Ph3 30 51 38.0 0.20 126 1.27 0.25 G

Ag2 100 11 383.4 0.03 2 402 3.83 0.12 Ay

Ag3 100 31 164.8 0.11 923 1.65 0.18 S

1 Au il Ag TEZE FL A X107, HARTTE H X 1070 K=C/T; D=K*S
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Fig. 9 Section map of 64 exploration lines in the Mangyahedong gold mining area and the occurrence status of gold in ore
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Table 7 Comprehensive characteristics of structural superimposed halo of main orebody in the Mangyahedong gold mine

G DR T LRI
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Table 8 Characteristics of orebody in No. I gold—bearing tectonic erosion belt

Wik FERIC) RELES L/ EERA WO SRR JRERME e s

i i 1] Wifh B /m %/m 107) 1% REU%

-1 216~262 40~65 440  0.86~6.12 255 1.10~3.11 49.98 79.49 RG] (S A8 35
I-2 241 72 160 1.23 78 2.85 Hb R VAT (LR 1 40)
1-3 214~249 53~75 745 0.83~4.06 330 1.14~7.47 74.90 51.45 H FERTRAE ] (S 1 6 %)
-4 215~210 55~73 1120  0.83~9.34 288  1.05~26.40 131.22 105.92 HhFR IR N (1045 5 55)
I-5 155 60 177 3.60 1.63 Hh A5 (34E)
1-6 235 50 0.94 2.73 TR E R (L5

(2) I 5 & AR o S 0Ty,
90,5 15 &0 AT, 2 NW ) B A, il )
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A SEAE T L 5 2 b A Bl Ry e AR 2 1 o
T N A AR AR R e &
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Fig. 10 Characteristics of the gold—bearing tectonic alteration zone and interspersed metasomatic relationship

between minerals under microscope
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Table 9 Characteristic of orebody in No. II gold—bearing tectonic erosion belt

Wik PRI RHEES " iR . AR ARl JREEEAE AL "

G5 T L R iR

-1 170~242 55~70 320 1.07~1.92 276 1.17~22.3 131.69 20.55 M FRRE T (4R 2 50
-2 168~250 55~72 1300  0.81~7.44 390 1.20~5.83 68.51 82.87 M FBRARSER (114 85
-4 225 63 1.82 200 1.70 G (28

-5 157~228 41~65 240 0.80~2.16 380 1.58~2.34 40.47 13.11 HuFRTRE A (1R 3 40

TR B B iR (5 o 1:2.5 7 HER o 5
B it DX Au T 3R Ml 3Kk 2 A5 ) AR .
1217 e i ARS8 (07 1 5 P T Al Y
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Application of Geochemical Survey Method in Mangyahedong Gold Deposit of

East Kunlun and Its Prospecting Effect

MA Wenjun'?, XIE Hailin'?, LI Shaonan'?, WANG Bin"*, HAN Yu'"?, LI Peigeng'?, CHEN Sulong'?,

WANG Zhen"?, LI Feifei"*, MA Haiyun"’
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2. Qinghai Engineering Research Center of Deep Exploration Technology for Large and Ulira=large Gold Deposits
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Abstract: The Eastern Kunlun Metallogenic Belt is recognized as one of the most significant gold ore

concentration regions in both Qinghai Province and China as a whole. The eastern segment of this belt is home
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to prominent gold fields such as Wulonggou, Kaihuangbei, and Gouli, whereas the western segment contains
fewer and smaller-scale deposits. The Mangyahedong gold deposit, situated in the Qimantage area within the
western segment of the Eastern Kunlun Metallogenic Belt, exemplifies a typical shallow coverage zone and
serves as a crucial metallogenic concentration area for gold and polymetallic mineralization. To facilitate
advancements in gold exploration within this region, geochemical surveys at a 1:25 000 scale were conducted,
identifying 63 gold anomalies and 5 composite anomalies predominantly characterized by gold. These gold
anomalies are primarily located along the Mangyahedong-Hongweishan Heishigou zone, forming a NW-SE-
trending banded pattern that aligns with the orientation of regional fault structures. The anomalies exhibit high
intensity, often displaying a three-tiered concentration zonation. An analysis of elemental enrichment
characteristics indicates that the coefficients of variation (CV) for Au, As, and Sb all exceed 2.0, suggesting
strong differentiation (e. g., the CV for Au in OSQ, reaches 12.12). The enrichment coefficients (EF) exceed
2.0, indicating enriched conditions. The pronounced degree of enrichment and the marked heterogeneity in
element distribution suggest a substantial potential for mineralization . Cluster analysis reveals that the F4 factor
encompasses Au and As, with loadings surpassing 0.7, indicating an association with low-temperature tectonic
activity. Analysis of elemental content across geological units indicates that the OSQ, stratum (altered andesitic
basalt) has an average Au content of 5.4x10”, which is nearly three times the regional average. Subsequent soil
surveys at a 1: 10 000 scale identified 12 composite anomalies primarily characterized by Au and Cu, notable
for their extensive scale, high intensity, and strong reproducibility. For example, the AP3 Au anomaly spans
0.36 km® with a peak value of 1 890x10” and shows a strong spatial correlation with As and Sb. Follow-up
verification of key anomalies revealed promising indicators of gold mineralization. Within the GAll-Jial Au
anomaly (AP1-AP3), five gold-bearing structural alteration zones were identified through surface tracing and
trench drilling. These zones extend 0.5~5.2 km in length and 0.8~9.9 m in width, trending NW and dipping SW.
Fourteen gold orebodies have been delineated, exhibiting lengths ranging from 140 to 1 300 m, true thicknesses
between 0.80 and 9.34 m, and grades of 0.8 to 26.4 g/t, with an average grade of 2.27 g/t. Structural superi-
mposed halo analyses reveal that proximal halos near the main orebody at depth display inner/strong zone
anomalies, whereas leading halos are characterized by outer zones and tail halos by mid-inner zones. This
suggests a significant downward extension of the orebodies or the potential presence of blind orebodies at depth.
In conclusion, multi-scale geochemical surveys conducted in the Mangyahedong area have proven effective in
delineating gold exploration targets and alteration zones, thereby demonstrating substantial prospecting efficacy
and facilitating a robust assessment of deep mineralization potential. This methodological approach serves as a
practical exploration strategy and offers critical insights for the exploration of analogous gold deposits, with
wide applicability and significant promotional value.

Key words: geochemical measurement; metallogenic geological condition; prospecting target area; prospecting

effect; Mangyahedong gold mine; Eastern Kunlun
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