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Fig. 1 Regional geology map of the Mangyahedong area(modifided after Zhang et al,2023)
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Fig. 2 Geological sketch map of the Mangyahedong mining area(modifided after Li et al,2024)
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Fig. 3 Field and micrographs of rocks in the Mangyahedong mining area
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Fig. 4 Distribution map of the gold ore belt in the Mangyahedong area(Li et al,2024)
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Fig. 5 Profile map of No. 64 exploration line in Mangyahedong gold belt(Ma et al,2025)
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F1 EEBH (NiCo,S,) BFIRFTTRAMIFHE

Table 1 Electron microprobe elemental composition characteristics of grimmite (NiCo,S,) (%)

J=853 S Co Ni Zn Mg As Fe Mn Cr Hit
1 41.520 35.846 18.853 0.000 0.001 0.000 3.348 0.014 0.007 99.597
2 41.250 35.745 19.075 0.000 0.000 0.000 3.533 0.000 0.006 99.618
3 41.590 35.551 18.907 0.000 0.000 0.000 3.667 0.000 0.015 99.730
4 41.386 35.269 18.990 0.000 0.012 0.000 3.602 0.000 0.002 99.261
5 41.662 35.771 18.757 0.000 0.000 0.000 3.677 0.016 0.000 99.883
6 41.428 35.616 18711 0.000 0.009 0.000 3.655 0.004 0.000 99.423
7 41.290 35.546 18.752 0.000 0.000 0.000 3.679 0.002 0.010 99.279
8 41.147 35.592 18.805 0.000 0.005 0.003 3.654 0.002 0.029 99.237
9 41227 35.455 19.024 0.000 0.014 0.000 3.736 0.007 0.040 99.503
10 41.270 35.741 18.823 0.000 0.002 0.000 3.570 0.005 0.001 99.412
11 42.022 36.700 18.938 0.000 0.003 0.005 2.947 0.019 0.012 100.646
12 40.306 36.309 18.862 0.000 0.003 0.000 2.960 0.000 0.015 98.455
13 42.480 36.475 18.883 0.000 0.008 0.045 2.973 0.009 0.013 100.886
14 41.348 36.187 18.824 0.000 0.000 0.000 3.101 0.000 0.017 99.477
15 41.953 36.415 18.723 0.009 0.003 0.010 3.094 0.000 0.000 100.207
16 41.475 36.486 18.780 0.000 0.002 0.000 2.885 0.000 0.004 99.632
17 41.551 36.531 18.668 0.014 0.003 0.013 3.106 0.000 0.021 99.907
18 41.917 36.479 18.602 0.000 0.009 0.000 2.959 0.004 0.000 99.970

Coep—HUH1 s Sp—INEFH™ ; Cob—HERNEL ™ ; Cos/Co,S,~ P AN s AR : ( - ) IEZ ik
10 $H7LZK001 XI5 hF i W4F1E
Fig. 10 Sulfide characteristics of marble in drill hole ZK001
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R2 EEARBRGKYERRFE

Table 2 Characteristics of iron orebodies in the Mangyahedong area

FERIC) E D S B

1) T

VIRES TWPS Tum T ww Kl R Em o @b L i
M1 LR 183 45~64 660 5.04 50 31.64 R ARG I S Ram
M2 AR IN 181 69 267 1.15 50 29.18 b3 R G4 I SW kAN
M3 U2 AR 183 73 633 2.88 204 3118 MR RGN IRFR I S RaN
M4 BEER 185 70 75 3.74 15.5 32.65 Hh AR [ SWRAN
M5 BEGAR 171 68 50 1.11 50 31.73 b F I 5 R5W
M6 BRI 183 72 120 2.12 129 28.07 Hb Fe+URE AR I SWRaN
M7 BEER 178 73 100 2.08 187 26.53 Hb 2+ TR il I SW kAN
M8 EGAR 185 73 120 1.22 50 33.62 b F A I S R5EW
M9 BEHR 164 66 40 2.23 50 28.48 A7 I SirRam
M10 SRR IN 168 82 100 2.19 261 27.87 R 1 5w kAN
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Ni A1 Au BB b 5T AR Ak 27 25 . 1:5 T 7K R 0T
Ty 0 il s 45 R KW, SRR 5 1220 TR AR
g5 B B R i b AR, FL S R WA oD g
W7, MR BR EE TR . FE R ICE LA Au.Co Ni,Cu,
V. Zn FIW R 3, H B8 4 ¥  Cu . Cr Ni Co.
V.Au.Ag.As.Sh.Zn MINb 2 C R HE R K T 1
(530 45 ,2024) , I BZEHLZ R IX N E 250
s,
52 1253k ENEREHFIE

Ry it RAC T IR, T R4S o R A A
AR R A3 A0 FEAE BT X B AR ML X 1:2.5 57K
RUUBRYI R 21T T R AT . X AR 5 R
(Cv) AARN-BEX) g (M) FrifEeg 22 (S)F
W22 5A- MR F S BT T o0, R R, X
W HBERfb 25 280 s 835 B0 b B RRAE , 4500
EZZHANT : AuTtZ Cv=14.59, I(H F 1 710x107°;
WITE Cv=11.26,1&{H 42 461x10%;Ph G Cv=1.51,
W AH 1 82010703 Zn JTZ Cv=1.09, I {H Jy 3 318x
107%;CoJEZ Cv=1.01, I§{H H 527x10°; Ni JTLE Cv=
1.18, W& {H & 732%10 %5 Cu JC & Cv=1.23, W& {H K
603x10™°, & ICER m{H X405 E s 49 1k
YRR At A VIS A R Ay 23 (R DA .

FHEAG B bR A 25 Cvl RS S5 8500 b 1
b5 25 Cv2 (BB X+3S Ji O {E ) SR i3hE 15 Foc Z
TR B BRI, DL Cv1/Cv2 e is 54 Ak

FHLES XoF 2 RO A I R EE . AR Ak R B TR A
[ 15(a) AT LA H : (1) Au fI W G R & A8 1L iR
JEARK , ms Bs 2, i i AR K X 5 XN R
(40 B 35 5 S B0 TR R R W) &5 (2)Pb Zn,
Co . As 1 Sb % 5t AR Ak MR B 30K, iR AR 4L 2, As
FSh VE R Au TG A U HT & 246 /R TR AETE 5
Zn . Pb I Co TCRAEX NI A MES T AN
NE BRI AR BV R BB B S S 3 — 3 (3) Hidg
JCE O i AR AR BE AR AR, s A D (H A
Cu  Ag Fll Mo &5 Jl47 [ 1] GE-

TR X R R i e R F R A E 15(b) ]
Al 1, XN Cu.W.Co.As.Sb.Au.Pb.Zn Fl Ni % JC
25 I A g, K L T Ak P S B A — T 24 A
WA (IV-26-1) 2500 TR 415 SR X 1l
FE SR RHE ROV . FREAR IR, g
B R VE R I Ss 5, Be T i T R
)RR
53 ERH TEMBKAFZERESED BT

T TR M X N e R ek Ak K (8 16)
WoR A A IR T S X S AR IS A B A
ferzs |l LA . iRYECR A A oS m A, ol &
IR 3 BRI

(1)Au—-As—Sb 5% o & NW-SE [i] [ ffr e 11
FiEZR 21 T —R A 4 5 500~3 000 m, IEK 2
20 km, Au., As,Sh JC F ¥ WE(H 53 51 R 1 710

2026 EF8 A H$ 34 E-F 4

863



864

Bkt

Mo Bi Sn W (a)
EHEpge?)

824,248

10 20 10100, 27.3 125 2.0
10100r 212 o110 . o - ,_2';;9 146 12.93
816 8 80f | .
Sn
612 6 60F
4 8 4 40}
2 4 2 20F 11\3/110

0 100 200 300 400
I

500 600

JiF/m

(a)JCF TR IE ; (b) 5 TP15 L 3EF 1w 1515 (o)™ fEaty INRRAE 5 (d) S AT BRIk (e) SEAMT T IS DL BN 5
1 RE RS T A 2. KA A AR 5 3. KL s 4. Bk 5. R 3 A Ak s 6. 4B B 1k 5 7. KE AL s 8. W72 5 9. RFEN B K4 55
10.W I E gk ; 11.Sn e Z &t 12.Mo e E F ik s 13.Bi e E A i 2%
13 FEEAMREH 5 1:5000 TIEMBRLFZH E R ST AHE
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Characteristics and Prospecting Potential of Typical Deposit in the Mangya
Hedong Area, Qimantage, Qinghai Province

MA Wenjun"?, XIE Hailin"?, WANG Bin"?, LI Shaonan"’, LUO Qihui"?, WANG Zhen"’,
DU Shengpeng"?
1.The First Geological Exploration Institute of Qinghai Province, Haidong 810600, Qinghai, China;

2. Qinghai Engineering Research Center of Deep Exploration Technology for Large and Ultra=large Gold Deposits
Around Qaidam Basin, Haidong 810600, Qinghai, China

Abstract: The Mangyahedong region is situated within the Qimantage metallogenic sub-belt of the western
East Kunlun orogenic belt, noted for its advantageous metallogenic conditions. In recent years, a diverse array
of mineral resources, including gold, lead-zinc, iron, cobalt-nickel-copper, and tungsten, have been
progressively identified within an area spanning 80 km?, yielding significant prospecting outcomes.
Nonetheless, the metallogenic types and characteristics of these deposits have not been comprehensively
summarized. Utilizing exploration and research data, this study integrates the geological characteristics of the
deposits and preliminarily identifies five metallogenic types: (1) Structurally controlled alteration-type gold
deposits, which are governed by northwest-trending ductile-brittle faults and hosted in volcanic rocks of the
Qimantage Group, classified as orogenic gold deposits. (2) The volcanogenic massive sulfide(VMS) type lead-
zinc deposit is located at the interface between volcanic and clastic rock formations, characterized by laminated
siliceous rocks and massive to stockwork ores. (3) The hydrothermal type cobalt-nickel-copper deposit is fault-
controlled and represents the first identification of independent cobalt minerals, such as grimmite(NiCO,S,),
suggesting a mesothermal to epithermal origin. (4) The skarn-type iron deposit is situated at the contact zone
between intermediate-felsic intrusions and carbonate rocks. The hydrothermal quartz vein-type tungsten deposit
is characterized by scheelite-bearing quartz veins. The mineralization exhibits temporal progression and spatial
zoning. Within the Ordovician back-arc basin, the volcanic-sedimentary sequence of the Qimantage Group was
established, with the volcanic formation enriched in gold, cobalt, and nickel serving as the source bed, and
synsedimentary fault exhalation leading to the formation of the VMS-type lead-zinc protore. During the Early
Devonian, collisional orogeny resulted in the formation of orogenic gold deposits. In the Late Triassic,
magmatic activity led to the development of skarn-type iron deposits, hydrothermal quartz vein-type tungsten
deposits, and hydrothermal-type cobalt-nickel deposits. In terms of spatial distribution, the mineral deposits are
collectively influenced by the three formations of the Qimantage Group and northwest-trending faults.
Specifically, the volcanic formation is associated with gold(Au) and cobalt-nickel(Co-Ni) deposits, the clastic
formation is linked to lead-zinc(Pb-Zn) and tungsten(W) deposits, and the contact zone of the carbonate
formation is related to iron (Fe) deposits. The northwest-trending faults serve as the primary structures for ore
transportation and hosting. Results from geochemical surveys conducted at a scale of 1:25 000 reveal high
coefficients of variation for gold and tungsten. Three northwest-trending anomaly belts(Au-As-Sb, Pb-Zn-Ag,
Co-Ni-Cu-Cr) are spatially aligned with ore-controlling faults and host strata, with anomaly characteristics in
the southeastern segment comparable to those in the northwestern segment, where known deposits are present.
Based on comprehensive data integration, two prospecting targets have been identified: the Hongweishan-
Heishigou Au-Pb-Zn target(YC2) and the Heishigou Co-Ni target(YC1). The former exhibits medium- to large-
scale potential for gold and lead-zinc, while the latter demonstrates medium-scale potential for cobalt-nickel.
This study offers a significant reference for mineral exploration within the Qimantage metallogenic belt.

Key words: deposit characteristics; metallogenic types; prospecting potential; Mangyahedong; Qimantage
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