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Abstract: The Changtuxili Ag—Pb—Zn—Mn deposit is a newly discovered polymetallic deposit in Xilinhaote—Huolinguole Pb—Zn—Ag—
Cu—Mo polymetallic metallogenic subzone of the middle and southern Da Hinggan Mountains polymetallic metallogenic belt in recent
years.In order to explore the mineral type, mineral occurrence state, and genesis of the Changtuxili deposit, the occurrence of silver
minerals, sulfides and manganese minerals were studied by mineral phase observation and electron probe analysis. The silver minerals in
the deposit are freibergite, polybasite, pyrargyrite, which are distributed as separate silver minerals in metal sulfides. The Ag content of

freibergite ranges from 8.25% to 13.11% (10.54% on average), and the Cu content of freibergite ranges from 27.65% to 31.43%
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(29.64% on average) . The element X —ray mappings show that Ag is present in freibergite in the form of isomorphism. The silver
content of polybasite is relatively high(average 68.99% ), mainly distributed in the edge of galena and its fissures, indicating that galena is
an important silver—carrying mineral. The black manganese cap is a geological sign for finding Ag—Pb—Zn deposits.Sphalerite belongs to
low iron sphalerite, and the content is 0.30% ~0.38% , with an average value of 0.33% .Cd has a good correlation with Zn in sphalerite
and can be used as a geochemical marker for sphalerite prospecting. Rhodochrosite is the product of late low —temperature quartz—
carbonate stage. MnCO, is the main mineral component and rhodochrosite belongs to hydrothermal genesis. Manganese oxides are mainly
pyrolusite and psilomelane. Pyrolusite shows ring and colloidal structure, and it enriches high —grade Pb and Zn besides Mn.
Comprehensive analysis of the mineralogical characteristics and ore geological characteristics of the Changtuxili deposit, which is
considered to be a hypothermal hydrothermal Ag—Pb—Zn—Mn polymetallic deposit.

Key words : mineralogy; electron probe; silver mineral; sulfide; manganese mineral; Ag polymetallic deposit; Da Hingan Mountains;

mineral exploration engineering
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Fig. 1 The geotectonic map of the Da Hinggan Mountains(a)and the geological and mineral map of the middle

and southern segment of Da Hinggan Mountains(b)
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Fig. 2 Geologic map of the Changtuxili mining area
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Table 1 Paragenetic assemblage and sequence of hydrothermal minerals in the Changtuxili deposit
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Table 2 EMPA results of polymetallic mineralization in the Changtuxili deposit

%

Y TS Pb Zn Fe Co Ni Cu Ge S Sb Cd Ag As Bt
ZK126G-1  85.83 0.03 - - 0.03 - 0.07  13.28 - - - - 99.23
ZK126G—2  84.93 - 036 0.01 - 0.13 - 13.12 - - 0.01 - 9857
ZK126G=3  86.90 - 0.05  0.01 - 0.15 - 13.25 - - - - 100.36

Ji B
ZK153G-1  87.63 0.06  0.04 0.01  0.02 0 0.01 1331 - - 0.03 - 101.07
ZK153G—2  85.92 0.01 0.37 - - 027  0.01  13.20 0.01 - - - 99.78
ZK153G—3  85.23 0.01 0.28  0.02 - 0.25  0.02  13.20 0.00 - 0.01 - 99.00
ZK126S-1 - 66.14  0.34 - 0.02 - - 32.68 0.03  0.63 - 0.03  100.03
ZK1268—2 - 66.85  0.34 - 0.03  0.06 - 32.50 - 0.68 - - 100.53
ZK1265—3 - 67.20  0.31 - - - 0.04  32.32 - 0.51 - - 100.39
INFER
ZK153S-1  0.02 66.87  0.30 - 0.01 - - 32.70 - 0.38 - - 100.30
ZK153S—2  0.08 65.76  0.38 - 0.02 - 0.01  32.62 0.01 0.34 - - 99.32
ZK1538-3  0.04 66.18  0.30 - 0.02 - - 32.93 - 0.34 - 0.02  99.88
ZK153A—1  0.43 524 1.84 - - 30.79 - 24.01 2835 - 9.49  0.13 100.30
ZK153A—2  0.47 596 0.46 - - 31.43 - 2436 28.16 - 825  0.12  99.22
ZK153A—3  0.39 5.52 1.27 - 0.01  31.39 - 2415 27.75 - 8.40 034 99.22
LR
ZK159A-1  0.58 5.31 0.56 - 0.01  27.65 - 23.82  26.23 - 13.11  1.09  98.36
ZK159A=2  0.77 6.14  0.34 - 0.02  28.68 - 23.88  25.54 - 11.53  1.66  98.56
ZK159A-3  0.76 6.90  0.18 - - 27.87 - 23.86  26.20 - 1243 1.26  99.45
ZK164A-1  0.29 - 0.00 - - 8.34 - 16.05 9.73 - 66.74  0.44 101.59
ZK164A—2  0.21 - 0.07 - - 8.14 - 15.41 9.15 - 66.94  0.40 100.31
ZK164A—3  0.28 0.03  0.00 - 0.02  8.40 - 15.63 9.44 - 66.85  0.50 101.15
TREE SR
ZK166A—1  0.71 - 0.20 - 0.00  5.28 - 15.88 3.82 - 70.54  3.68 100.12
ZK166A—2  0.43 - 0.05 - - 5.45 - 15.56 3.60 - 70.40  3.99  99.48
ZK166A=3  0.57 - 0.16 - - 4.70 - 13.70 4.98 - 72.47 251 99.12
ZK85A-1  0.08 - 0.00 - - - - 17.56  22.05 - 59.72 0.06  99.47
LT
ZK85A—2  0.18 - 0.01 - - - - 1713 22.37 - 59.28  0.09  99.06
R3 BEGHTAPEGEY HMN 42 HARBGSITER
Table 3 Compositions of rhodoch rosite of the ARRFIH A S T EXET Y Mgy Y
Changtuxili deposit AL S HEAT T AT 9E, R T OC R s 1y 20 A 4
P A/ T I ARy, IR S B R, 16 /8 1% O0 R R AR 5
MnCO;  FeCO; CaCO,  MgCO, R R T R RS X S
ZK01—-1 0.942 0.038 0.012 0.008 PG (K 3) B8, Ag.Cu.Sb. S S5 I AY XML
ZKO1=2  0.943 0.036 0.018 0.003 PRSI LAY A 450 7 B s 4R 4R - 1 1 138 1| 12
ZK01-3 0.948 0.031 0.015 0.006 (F4)H Ag 55 Cu TEM D MBS HA 5, Ag
ZK53-1 0.927 0.045 0.021 0.007 B4 A0 X5 e K F Cu, BREEH 1 L T3 4
ZK53-2 0.925 0.048 0.026 0.001 % (& 5) o, Y R MR SR S5 M R A | T

ZK53-3 0.928 0.042 0.023 0.007 Tﬂ%@{%*ﬁﬁ]{ [ﬁ]ﬁ%‘f E/‘Jﬂ:% %?EZ( Iﬁ] ,Mn ﬁ%‘f
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Table 4 Compositions of manganese oxide of the Changtuxili deposit

x4 BEGBATERPEUEHEK

%

AT K,O CaO TiO, PbO MgO MnO FeO ZnO it
ZK01-01 0.28 0.18 0.01 23.51 0 58.10 0.25 0.82 83.14
ZK01-02 1.57 0.43 0 0.78 0.02 74.73 0.34 1.44 79.32
ZK37401-01 0.34 0.77 0.01 0.08 0.08 74.67 0.73 0.91 77.59
ZK37401-02 0.43 0.86 0 0.10 0.10 69.70 1.05 1.07 73.33

SRR ST B, 3 T 0, I PR AR A
Wl K 5 Ca SEBUECH RPN RAAL , 55 2 S Xt
FERYZ Pb JC R PRy R AR B ., A [] B2 B 1Y) 98
JERSESERIANR, A2 BRH A0l SE R I, i 2h 2

5 1 ®

5.1 R MINT MEHERBEFRNX

Ag fEHITE R I A S (H i FAL R0
TR BEIE A 2R 2R BAR AW, H AT E A A 140
ZRT AR AT T R I A T
%, R BRI R b 3 2R S R YA AR
B AR AT IRLLERA ST

50 um
—

WAEA PIAE AR RN, AR AR 2
AR AT OLER (RF 1 um) FURTAT LR (/T 1
pm) o AT WL AR SR Al ST AR (KT 50 um)
%ﬂﬁf?ﬂ@ﬁiéﬁ(l~ 10 pm)?2 %,Kﬂﬁ%ﬁﬁ‘]mﬁtﬁﬂk
A LA SRS G AR | AR AR S
AR, U UL PR BRI 226, 35 1 5 AR Ak 35 DT AH
KBTI N o T8 A 2 OS¢ | i TR T o
B RIS 5 2%, R I B BB 1 R AR )
RAFIE X EZAA LR 2 F . QLA S AR T I
Ao T mEmi Y ST T H BN, X2
BT 1 32 SR A IR A, G ) e 40 e A R T A
W INBED B AR AR FEAE B A
DA I i 1) I8 SAFTE T4 Jm B Ay vh sl LA 26

50 um
—

50 um
e

3 REETHETRE A () X EEITTE (Ag . Cu Sb) HERHENE (b.c.d)
Fig. 3 BSE image(a) and element( Ag,Cu,Sb) X-—ray mappings(b,c,d) of freibergite
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WGBS SRS WY r 80 N 550 )
Al e

R (K 3) s, Ag DL M A 07 =X
WA TR BB o, B P Ag /Y5 B BT AR T
Cu.Sb, UM Ag FHAKT Cu, 454 HL FIRE T4
B 6 MRBAERT RS T Ag P E N 10.54% ,Cu
AR 29.64%  RUGHRE T & & ¥ s ) Cu
THEET Ag, MEUE T TR AR, Ag U
R G AIE B T Cu, B EZE R SR
VIR, BB AR BT R RS (E 4) B
7N, Ag S A IX AR ERE KT Cu, #6878 Ag S & & T
Cu & i, BRI 1 B 5 2 M Bl ( Ag . Cu
SEIIME AT 5K 68.99% 6.72% ) EKH] , Ag TLE S
ST Cu iR &R, HETHTYamnEs iR,
BRI 20 T IOr 8w B & 2B, 45
TN R E LR Y, X S WL R L
SR MR R R U I AR R A T
IRFEL (0 J7 45 0 1 S AR B W) 32 B2 3R AR 1 SRR AE
#ﬁ[[”*ﬂ] .

BRI T8 1 3 AR RO I AR
YIBT B, PR AR 0 B S4Bl SRR R

50 um

FEREAR T3 B A 1t B8 9 /)N 46 5 PR 58 0 AR A AR
FLYE ok, SCDR R 5 g sk Ak S5 A 4L, TT LA
DA [ )y 2R A T R [ A B i AR, TR e 4y
BRAEAE I A B ER AT RS A AL TR R )
W RGP By BOY K & BT N
BRSO T SR AR I AR L A
ST B EER I ARER AL P SO bt DEE, AR
L& B R YA R LUK | B 0 B 25 B
AR P AT SURAE TR 0 A0 b s
BROVAR B B G AR AR R 5 T R e R
X — WA 3 B R, (A b & I LR
AR b Ag TREASTERE, 5
R R AN E AR AR R AT AR LR 2 A — R TE R
EMRIEVERT  r R A LA i TIRAE R
SRR TR T I B ) T, 6 Ag HLAA R AL
W RS AR 4 AT R B 80% ~ 90% 1 Ag; — i
Mo B Ag" ULTE, M Ag” X J& Mn™ 19 UL 3E
FNEN A T M 0] LA B Ag” il Mn?
B E AT B MnO, TYLTERY | i — 48R |, LR %T
GBI R ARAR S T iR IR 100% (1) R bR 5 47
TEZRIEA A, B 5 Mn* L MnO, JE X IETEA X,

50 um
e

Bl 4 BRERHRD T IRE IR A (a) X EE TR (S .Cu Ag) FIIHMEGLR (b c.d)
Fig. 4 BSE image(a) and element(S,Cu,Ag) X-ray mappings(b,c,d) of polybasite
Gn—J7 44 ; Cp— B ; Pol— B A AAR B
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5 R TFRE A (a) X FEITE (K, Ca Pb) HHIHEIL (b .c.d)
Fig. 5 BSE image(a) and element(K,Ca,Pb) X—ray mappings(b,c,d) of pyrolusite
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