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Fig. 1 Tectonic units division of Eastern Kunlun Mountains( a,modified from Xu Yuanping et al.,2014&) and
simplified geological map of Nagengkangqieergou silver deposit
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(a) Tectonic units; I ;—Qilianshan orogenic subseries; | ,—Eastern Kunlun—Chaidamu orogenic subseries; | ;fOulongbulukc block; 1 Zf
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(b) Geological map: Q—Quaternary alluvial—proluvial deposits; Tye(N) —Upper Triassic Elashan Formation rhyolite ; Tye( &) —Upper Triassic
Elashan Formation dacite; Tye (o) —Upper Triassic Elashan Formation andesite; Tye( 8 )—Upper Triassic Elashan Formation basalt; Tye(vh)—

Upper Triassic Elashan Formation volcanic breccia; Pt J( gn)—Paleoproterozoic Jinshuikou Group gneiss;Pt, J( sch) —Paleoproterozoic Jinshuikou

Group schist

ALY, BkOo LA S T iAo L B
A G EEA A — AR RDIRES ) FLikR A |
Wi SRR S G s ARG AL 25 |
WRRLEE M AT 0 0 K 1 32 2 IR i R AR
i RIR— R R A 25 (181 2)

R PUA MR AP L T B RO R
B R RAE R LA R AR B NS 2 L il
AR EA AL AL BRIRER AL 2 =R R
Al BRI AL R A AL, I ELFLES AR fE 2s a] b
BATEI AR, B 1A 22 [ AR Ol Bk
e BRI H B A,

1 EOATTEE 1 Pt e 7 7 NN S N o 2 S A S BT TS
HRBUTCK AR A A AR A B R
e i A4k fEfE A BB, IF HES M R R 25 6]
R BRI AE, AR 2 R AR UG B R
b wE—— w1k,

2 HEACRESINRA Tk
LT~ HRET 0 B R e R S A S A TR A A 25 R
A& T8 o R VI R V8 AR BT IR & FL ZK0704 | R A

NTCO801 F1 NTC10801 H, 4= RSBl 2H 47K 1
AR )Z TR A A SRR R SR RE S R RRR

HERREL | 8 25 62 B U X 4 e R AT A4
MR FH=EE  EAA - YA G st
KF B TR B T ), It R G HIE R Ok,
SRIGTETREE R R THT A T Wk A 38, A AT 3 TR 2
58 LA FLAR RE T 0 A FAE v [ b SRl 2 B A 7 25
ARG 58 R F-R%T b . FF L B RE 1S 40
Mr A FHAY 2§ 7 FEI-Nova NanoSEM 450 37 % 5 #714
L 3B Al EDAX 23 ] AXE-650 Hi il ¥ g% 5
BB T4 (EBSD) — 1R fb R 45, SC 56 4540 N
HL 20 KV, R RE 21°C 1 . 35% RH, L 74§
By BB AL 2% M 5 EPMA-1720 Series , 5256 4%
PEAHE 15 kV, L) 0.02 pA, SREEHAE 1~3
pm AR TR . A g A A A ) S
7 FE IR A PU R A B PR B A L e L, T
FHAY 2% 4 LINKAM THMS600 %14 4 & LL 2 ZEISS
5] B G Sk A , R 2 DG R A T A S A UL SR AR
JEMER A, RVE R A -196. 0~ +600. 0 C , &%
FHNRCTT 2555 2R BB M 0. 1~ 130°C/min, 5 B B
0.1°C, WA AR R | U s 26 30 e i 2
FEHITE 5.0 ~20. 0°C/min, A1 AL w5 B 3T 38 B8 % ol 78
0.5~1.0°C/min,

3 Mg



726 Mo R

it

2018 4F

3.1 R YIHFE

HL IR o 4 SR o, IR B R VIR VA AR B IR
Shhr L Z T AR IR R R A A AR
R MRGARS IRZLERAT KRBT MEBRAR Y R
BAa B ERR SR EYEIRET MEERETER Y SEREER
BT M 47K FUAHEHLZ AR Y RS i B 32
B HAREFIREAR AT, IR TE R DI /R IR R )
AL 4 DG RS ASRICR R Ag—S RS,

Ag—Sb(As)—S RFI (Ag,Cu)—(Zn,Fe)—(As,
Sh)—S %% Ag—Pb—Sb—S &%, HATE R
HHRE ; Ag—S R WIRGAR T AR ; Ag—Sb
(As)—S RIVLFRIRLUAR T | KGR AR ™ FHE 6 4R
W ; (Ag,Cu)—(Zn,Fe)—(As,Sh)—S R ¥ HHH
BT B SR, Ae—Pb—Sb—S R 5 AL 5 B 46
BEERET WEEREVART FERFERARATE, SR W
Y AT RRIE LR 1




PR AR R IR RV R VA B PRARAT PR AR S 1 ST 3R DT HEAIL A e b

Pl 2 AR BRI ZR VA SR R SRR AT g R i DB R U S B L T R
Fig. 2 Mic ¢ photos and backscattered electron images of representative silver minerals
of Nagengkanggieergou silver deposit
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Fig. 3 Backscattered electron images and surface ning im f main elements for

the relationships between sphalerite and silver minerals
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Fig. 4 Backscattered electron images and surface scanning images of main elements for

the relationships between arsenopyrite and silver minerals
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Fig. 5 Histograms of homogenization temperature and salinity of the fluid inclusions trapped in quartz: (a) homogenization

o [

temperature of fluid inclusions trapped in quartz of the Jinshuikou Group; (b) salinity of fluid inclusions trapped in quartz of the
Jinshuikou Group; (c¢) homogenization temperature of fluid inclusions trapped in quartz of the Elashan Formation; (d) salinity of

fluid inclusions trapped in quartz of Elashan Formation

I, Ag 74K VAERE PR IE Wi T A %S TR —E 5 O™ Wi ik B 0 3 N5 TUE (5K
Yy, e R 4 i T oo A% A, Pk 822,1997) Sl R R AE 51k 4 8 Y TTNE,
ZRE RS pH Eh B4 0 W s Ap e ] (HEREEE R PN, — R A A m v B, R
BESEORT TTE W UITE (MARIEZE,2004) ot PRASTRLEEAE RT3 Bl R A B 2 A KR B T e, O

RGP TT %3 RECHERY/RAR S S RE KA B REQRERBIRLR
CESURNLINED Table 3 The results of microthermometry of the fluid inclusions trapped in quartz from
%ﬁﬁ 4 ﬁ‘ : /J]%E E@ the Nagengkangqieergou silver—multimetallic deposit, eastern Kunlun Mountains

e RN, A IR l s
Sy rang it i L IR WA Gy | @ | (o) () (%, NaCl,,,)
& (% - R, ZK0704-H6 SAKOERE | 21 | 3~20 | 5~50 | -5.0~-0.4 | 150.0~371.0 0.70~7.86

1993) N ﬁﬁﬁ%%\:{ ZK0704-H66 LK AR 24 3~20 | 5~30 | -4.7~-3.2 | 147.0~302.0 5.26~7.45
ZK1602-H11 IR AR 25 2~25 8~25 | -3.6~-0.3 | 208.5~328.8 0.53~5.86

L VEL BE AR
W, SR BE S rciosorms SR L4 11| 2~12 | 540 | =3.0~-0.4 | 95.0~374.0 0.70~4.96
FHAREIBUE  N1C10801-H7 WA 1114 31 | 2~11 | 5~30 | -4.7~-0.5 | 120.0~257.5 0.88~7.45

W B A HLE, T e PPKAGELEE o, N3 — R
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H A SR FAAR M 23k A5, /KA RN 5 B0
WICRVIE FERIN N . — B 50 kA R
THFER R B, pH THET, S B TR UL
TE 5 TR 2R H AR FH 0% & AR T g R SO T
RN oy B Ok = RIS W R A
HuJZB 4B @AY S EE kAR RN R BT TG
RUUHE, ML, LR b ER LA ot 2B . B fb P i)
TR DA $0GRAA & H BAR S 45 B W LT 58 200
UE , A U AL B B A SRR (1 AR AR, 2003 ) i i
HYAMILEE , 47K A )2 By & i &, JRils
K 2% 2 AT, PR REHE B 1 2 rb it Ak 0 6 s 1
MM TTER, AR5 R, WA IR & V5 e LT
A PRI B b #4042 A €, L i [l
K FFEERHE K | i 22 KA —i KA E RIE ) &
BRI, FARIR GBS E UIE R 222 R P AL
L FERE IR EE ] M BEVE R pH (E M AR
TN I3k S L 45 i 5 Ja A e E IS e 3 1 L
T, B UFALIEER A 8500 A5 T AR A Bk 42 1T
JERYE B N (TR, 1994) , SEIG ST R 78
200~300 °CREZTLE N, 8 5 PRS0
AIRCEAAAE TR ME & ST, R R A DUUE (AR
W5 ,2003) , T 47K H 5B E T s T 2R DOUE I A9 U
PRI R R LR S AL A I 5, KA ROk 3=
BRI 3 S SN (ER Y S S A R ]
JIWESE SRR L T S AR R — R
FERAG AR W 4 At R AT AR, 25 A e R
FHARRIESE S D LR L BILHI AR 1 5, Tk
TRAVEF RSB hr 28 B 1 FH % S ZEHL T B
K AH AT ZEAT 3 A A R AL R A5y T4 1y ik — 20
PEUE, AR, BB AE 2 kA TR AR R K
Z & TRIICRE R, & X e PR Y T E 1) 2 B2 AL
B 0 U AR bR R E A O B AR
FEAE Q)[R BRI L R Y — L AR A IR
K, HEAZEROER, RS &3 B a2k
A7, @ TR EA 8 = 1 20 vk A Ak i PR il AR
(Hayba et al.,1985) . TMiAR S FRE VI /R IGERE K 47K
P ER SRR L 2H 1 2 Y R AE7E B bR R R AR
PR b AT D HERR 0 5 4 T A2 L e R DUTE T A
RAVEF . XTETREER T IR ) L LA EA T R4 2 B

NV IR AT X 34 A A A K L N 7
SRE T REERA IR | N 58y ZR BB AR AT IR S R 2%
LVRTGHAT IR A BT R 55 (220, 20155 THomk 55,
2011 ;X %555,2018) , MR EE B /R VA AR AT PR B 1
FRRIE B FUA 55 A St AR SRR R 4 A

181, 7 Ay 32 W 2842 5 19 5 K L — U K L A A DG A R
KT IR
5 4t

(1) 3T AH R AR P45 T WEE R
THRET I3 Hr 025 A BB S B U) ZR VA AR R AR A )
A4y ARTTE R Ag—S £ Ag—Sb(As)—
S %51 (Ag, Cu)—(Zn,Fe)—( As,Sh)—S £ 51,
Ag—Pb—Sb—S R4, &K AR PR 5N
W R B TE S W A R HIRE D] R
5 WA AT XA T 200 th s N R i 0k 7
AR, AR ] WS BB A A

(2) ARTE FEYI /R VAR AT IR 427K HE BE R SR hr 1L
HE i AAERAOEEY —RERAREER
P ETE FEEF T 275~295 C, 5 HEFEE T T
155~215 C; W& 30 22 S /N mi & E 24 v
T4.5%~6.5%, 58 FLET T 5.5%~6.5%, Tl
R AARYE B TR AR EE AR S5 AR TR
T ARER EEAA

(3) 47K EUARERNSR R 1L 20 v [l AR 43 5 4
E R W0 A2 B AL | it A it B 34 5
A W 2 e R T AL AT BEAS[R] R A
W= S A 3 R e N7 3 R DX 0 7 A 2 v i R
o

B AT IR RN R R BRI 0 AT A3 i A5 3
Hh [ b SR BT P 25 R TR BT T8 Ui A B
HRPE TR A 2R s 2 A 3 By, 7838 S s i 72
BRI TR E RE W S E#W, R
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Characteristics of Silver Minerals of Nagengkanggieergou Silver Deposit
in Eastern Kunlun Orogenic Belt and a Brief Analysis of the
Precipitation Mechanism of Ore-forming Elements

LI Mintong">* | CHEN Xiaodong® ,XU Yuanping® ,XIE Wanhong® ,ZHOU Hongbing"’
SUN Chongbo® ,LIU Hong"
1) State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology ,Chengdu,610059;
2) Key Laboratory of Tectonic Conirols on Mineralization and Hydrocarbon Accumulation of Minisiry of Land and Resources
( Chengdu University of Technology) , Chengdu,610059;
3) College of Earth Science,Chengdu University of Technology ,Chengdu ,610059;
4) Hydro-Engineering Party of Sichuan Metallurgical Geology & Exploration Bureauw ,Chengdu 611730

Objectives ; Nagengkangqieergou silver deposit,situated in the eastern section of Eastern Kunlun orogenic belt
and to the north of Kunzhong Fault, is a large-scale structurally-controlled hydrothermal vein-type deposit, newly
discovered in Qinghai Province in recent years. The characteristics of silver minerals and the precipitation
mechanism of ore-forming elements of Nagengkangqieergou silver deposit has been first studied in this paper.

Methods ; Mineragraphy observation, scanning electron microscopy-energy dispersive spectrometry analysis,
electron microprobe analysis, and microthermometry of fluid inclusions trapped in quartz were carried out to
investigate the characteristics of silver minerals of Nagengkangqieergou silver deposit and precipitation mechanism of
ore-forming elements.

Results: It is preliminarily ascertained that silver minerals, occurred in Elashan Formation, include native
silver, acanthite, proustite, pyrostilpnite, miargyrite, argentian tetrahedrite, freibergite, andorite, diaphorite,
teremkovite , all of which contain high content of I. By contrast, silver minerals, hosted in Jinshuikou Group, are
principally composed of native silver and argentite ,both of which are spatially connected closely with arsenopyrite ,
sphalerite , stannite and contain scarcely any 1. Besides, homogenizaion temperature of quartz fluid inclusions
occurred in the Jinshuikou Group are clustered in the interval of 275~295 °C ,while in the interval of 155~215 C

for those occurred in Elashan Formation. Moreover,there is slight difference in the salinity of ore-forming fluid for
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both strata. Ore-forming fluid salinity values are clustered in the interval of 4.5~6.5% for the Jinshuikou Group,
while in the interval of 5.5~6.5% for the Elashan Formation.

Conclusions ; Precipitation mechanism of ore-forming elements in the Jinshoukou Group and that in the
Elashan Formation are remarkably different, indicated by the significant difference of wall rock alteration, category
and chemical composition of silver minerals as well as the ore-forming fluid temperature. Therefore, this study
provides guiding significance for ore-prospecting in both strata.

Keywords: Nagengkangqieergou of Eastern Kunlun Mountains; silver minerals; electron microprobe;
mineralogical characteristics ; homogenization temperature.
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