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Abstract

Tungsten, as a relatively rare metal with high melting point and hardness, has been found necessary in mo-
dern life, industry, national defense, and high-tech fields.Studies have shown that world’ s tungsten deposits are
dominated by skarn-type tungsten deposits, which are widely distributed in the subduction-type plate boundary
along the Pacific Ocean and the collision-type plate boundary in the Eurasia continent. The significant develo-
pment of tungsten skarn in geological history mainly occurred in the Mesozoic and Paleozoic period. Tungsten is
incompatible in the evolution of magma, and hence the magmatic rocks associated with tungsten mineralization
are S-type, A-type or highly differentiated I-type.The high fluid affinity caused preferential enrichment of tung-
sten in the coexisting fluid phase during melt differentiation. Tungsten could be transported by various complexes
in hydrothermal fluids, including chloride, fluoride and carbonate complexes, as well as homopolytungstate and

heteropolytungstate, mainly depending on source/host-rock composition and physicochemical conditions. The
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ore-forming processes of skarn-type deposit generally included multiple stages, which displayed obvious distinc-

tions in the temperatures and salinities of mineralizing fluids. Scheelite is the main ore mineral in skarn-type tung-

sten deposits, and its deposition might have been controlled by various mechanisms, such as cooling, fluid mixing,

fluid boiling, and fluid-rock interaction. This paper made a brief review of spatial and temporal distribution, ore

deposit geology, and mineralogy of tungsten deposits studied before, and mainly focused on the geochemical be-

havior in the processes of magmatic-hydrothermal evolution and mechanisms of transport and deposition of tung-

sten. It is held that researches should be further strengthened in such aspects as the duration and evolution of tung-

sten skarn systems, the origin of tungsten, and the physical and chemical conditions of tungsten precipitation.

Key words: geology, metallogenesis, mechanisms of transport and deposition, mineralogy, skarn-type tung-

sten deposits
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Table 1 The distribution, mineralization ages, and characteristics of magmatic rocks of representative tungsten

deposits worldwide
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Continued Table 1
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a. Si0, vs. A.R.(w(A1,0,+CaO+Na,0+K,0)/ w(Al,0,+Ca0-Na,0-K,0)); b. A/NK vs. A/CNK; c. Nb/Ta vs. Zr/Hf; d. Zr vs. 10000xGa/Al, 5451 A
Sugaki et al., 1988; Giuliani et al., 1987; Mao et al., 2017; Brand, 2008; Chowdhury et al., 2011; Rasmussen et al., 2011; Fogliata et al., 2012; Guo et
al., 2012; ¥ /D f£4F, 2014; Mao et al., 2015; Chen et al., 2016; Jiang et al., 2016; /-, 2016; Zhou et al., 2015; Zhou et al., 2016a; Huang et al.,
2017; Simons et al., 2017; Soloviev et al., 2017; Zheng et al., 2017; Chen et al., 2018
Fig.3 Geochemical diagrams of the host rocks associated with tungsten deposits (¢ modified after Ballouard et al., 2016;

d modified after Whalen et al., 1987; Wu et al., 2017)

a. Si0, versus A.R.; b. A/NK versus A/CNK; c. Nb/Ta versus Zr/Hf; d. Zr versus 10000xGa/Al
Data after Sugaki et al., 1988; Giulianli et al., 1987; Mao et al., 2017; Brand, 2008; Chowdhury et al., 2011; Rasmussen et al., 2011; Fogliata et al.,
2012; Guo et al., 2012; Dong et al., 2014; Mao et al., 2015; Chen et al., 2016; Jiang et al., 2016; Lin, 2016; Zhou et al., 2015; Zhou et al., 2016a;
Huang et al., 2017; Simons et al., 2017; Soloviev et al., 2017; Zheng et al., 2017; Chen et al., 2018

i, PR ALK (Romer et al., 2014) (45§70 s R RO A0 B4 B e m R B R B B TE B A BR
(Taylor et al., 1992) LK 5 AP S IMAVE ] (Haa- (Rt , LA BIRLE B Rk B, 9 A28 it o3 e AE
pala, 1997) . ZRT, i TAHX WA SRR AL JRA1E 52 IR G A/ 76 b T (AR 5 B4 44
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WG B, P T B AR B AR DG BT A i T iR
K5 IEHE (Zhang et al., 2017) .

4 B RA TR AR

4.1 B RERHFIE

5 R A S R A AE 22 0 IR 2 B B
AR ERAIE (Meinert et al., 2003) , Fo a7 i 14 i) i
(T) FEE E (w(NaCl,,) ) 2 FE B Ak . R R~
W B B A U A 7 1 i (400~700°C) il g £6 3
(1w(NaCl,)>50% ) [ & R IR R AIE o (H 7% TE 1)
S, — ety R A B R R A T R AR
£ BEARAFAEARRT AR X —RLEE , b AR R 52 1L
R 5B 5 IR K R B B S
P 4 A 4 — R B 5 LR 197~377°C (Zhao et al.,
2018) . XLEIEREH B KA B B A AN —
JE ST UK T SRR B R AR AR o W BTR Akl
7 B B ) I O A AT SEAR B9t B (200~400°C) il
% #5 BE (w(NaCly) <20%) , {H A5 LA 5 3% Sk I8 R &
(Singoyi et al., 2000; Meinert et al., 2005) . FH#54"
TERRY R 5 B BRI SR Ak AR B Be T R F
H TR B A I R k22 1 3k 3 T | 900 Ui B2 2 A7
T 250~400°C . 7 R 5 B RGBT Y AT it A4 A7 AE o -
1o R AP AR R 2 AR B AR R B R A (-3
) RV I A kR e R T
FZ A SR T ] [R5 5 AOAE T IR h 2
VR A T E il i 5 6 22 /KR 41 4 (Lu et al., 2003; Li
et al., 2016; Orhan, 2017) ; I i J5% (149 1% I 25 7 45
D ELA LA 2 FoAS [6] 19 £ B 45 4F (Mathieson et al.,
1984; Soloviev et al., 2017) . X HL T & , A1 5% ik
BAFAE b o B B 0 FR  J800 It 1A — Ay vh -1
AR, I B — % 5 1Y CO,+CH, (Graupner et
al., 1999; Seo et al., 2017; Wang et al., 2017; Xie et
al., 2018) , W 75 LA 15 0 92 14 L. 7T BE e/ B (1)
W AE I CO, ik .
42 BMSER.EBS5INE

T FORIAR Z b, 8 FA R 1 i A S A O
R AR 43 Tie R #0 1~5, Zajacz et al., 2008; Hulsbosch
et al., 2016 ) FlH S A AH S B A 1A 25 R (b A/ A
Ay L 225029 0.4, Hulsbosch et al., 2016) , XX £ 58 1F
FEAR o3 St B b B ) TR AR A A R TR AR, A
T AE 5 25 R VAL R0 B 400 2 B B, A o ) 9 3 AR
KA S P #1 (Hulsbosch, 2019) . £ %FAS[E 544 F

WS- AR T A B A AT A SR BT R, 29
ARG ER DR E (D) B EERNEHIRE R
(P) S 43 AR BE (£(O,)) Al & 43 (H,0 . CI-
F~.CO. )% (Bai et al., 1999;Wood et al., 2000; Zaja-
cz etal., 2008) o WLAGLELMA LT 3 Hr AT LB HEOC T
BRI IK-FA S B X A R T R W B R
VE RSB A 0 P DT0E i A2 SO DA S 35
%6 )7 1 19 {5 B8 (Audétat et al., 1998) ., Heinrich %5
(1999) F| F LA-ICP-MS £ AR 43 H1 5 9 -F 0™ IR
TR AR e TR &K M, Na K .Fe \Mn . Zn,
Rb.Cs.Pb (Ag.TI.Bi.Ba.Sr.Sn,W .U, Ce)fii 1] T
HEA K KA, 7T fE LA CLES & 9B :RAF7E 5 Cu.
As.Au . B(Sb.S .Li) Wt A, Kb, & )%
JCR AT RELA HS 4 I A7 e

55 4 Jm O R AE IR G A T A AL TT e A7 ) R
B B R A S (i T P pH ) F R R
oM, R SRR A AR 1 A IR R IR A Ak
AL PR R EE 245 A1), VA % [R] Z2 8 TR 4R A s 2 4
iR £k 4% (Foster, 1977; Higgins, 1980; Manning et al.,
1984; Keppler et al., 1991; Gibert et al., 1992; Wood
et al., 2000; Lowenstern, 2001) . 7E = EHUKIER T,
FACY ALY RN IR £ 2% A W) IE SO ES B A B8 R
B TEZEH HENARLTHEN . W28 IRE
;Jl: g %—% ﬁﬁ le:LI }:I:/; j_:t ’ ﬁu H6[H2W12040] N H3[PW12040] >
HW,0;, .H,WO,; HWO, .WO; .NaHWO; fl NaWO,
S5, [FRE AT LGRS 2 A 0 4910 8 S 5 IR (Foster,
1977; Manning et al., 1984; Wood et al., 2000) , {EH7%
R F I AEAE AT ARSI AE 5 555 25 1Y) 286 B R [
AHER TR EE | S 3 5 SRl 2R R E K S IR 4 it i 7 A
FH AT BE 55 1 2 0 1T 1 7 R s A v 59 1)
FREE  SEGE T & B AN A 2R i 9 43 25 (H F A7 AE
A B W AR 5 1 U R AT B G K (Audétat et al.,
2000; Linnen et al., 2005; Che et al., 2013a) .

PR Y UOE M N R AR s O Ry
LA B 2 A A D R T R LA (a(Ca?r)/
(a(Fe*")+a(Mn?")) NaCl % f Fl X, 55 ;) Ay BRI
)4 BRAL 4 A8 4k, 40 T, P pH {E A £(0,)/£(S,)
ZE (Foster, 1977; Wood et al., 2000) ., HRiAFIE 42
TARZ 5™ W R DLTENLE , 3245 © FER (N
et al., 2015) , {H 75 B E A 2 , 78 100~500°C L
DAL A D T S R i iR AT S A, 5 s
2 R U A AR P BB AN S VR BT RO A s A
% (Foster, 1977; Wood et al., 2000) ; @ ik -FEl A
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N, FEAERE pH ARG N T FEARA Ca i) & 4 (Ma-
thieson et al., 1984; Wang et al., 2017) LA}z il ‘4 P AE
Wk ¥ % 4 B9 A (Gibert et al., 1992; O’ Reilly et
al., 1997) ; @ WAKIE A, LI AT et bl 9 £(O,) Al
pH {H ¥ in , T F i K C1 4% = [% Ik (Linnen et al.,
1994; Singoyi et al., 2001;Wei et al., 2012) ; @ i &
ANTR 5 LA KA i /Bl cO, W, e H S By
P %A A0 pH {E 7+ & (Lu et al., 2003; Korges et al.,
2017; Orhan, 2017; Soloviev et al., 2017) . H v, i
A BB 25 T 8% I Ry 2 TR LA A R A DG SEEAIL ] (Le-
cumberri-Sanchez et al., 2017) , 7 14 3l & F1 5 AR 1R
GAEBN N RIE EA 78w AL R 1
FHLH] (Wei et al., 2012; Korges et al., 2017) , H.[f]
— R T Y 0 D YE R 32 2 R AL B [E)
YEHT

4.3 B YERFKIR

H AT, 5% 32 A R 28 0 A B3 2R
RV B R R, 148 C-H-O-S Fa [Al i
% (Bowman et al., 1985;Zaw et al., 2000;Li et al.,
2016) , Sr-Nd-Pb Ji 4 4 [7] {3 & (Song et al., 2014; Li
etal., 2016) LA S i iR 22 1A He-Ar [ % .

X T R RS 1 B ) TR R AT AT —
G, RS B Y R AT IR B B Py )& T
A3 KR (Bowman et al., 1985; Brown et al., 1985),
T 53— SE 22 B S 2 Rl 2R TR A ok U5 (Ishihara
etal., 2003) , [Al0] , A7 DR A Ry L ) S ANAR
R T Fl A M2 25 R A B H (Skaarup,
1974) . Meinert 5 (2005) &L 456K 7 B 8 07 (19 £
FE [F o7 R AR 4 1 RS DAY R A A A R
C-O [Al i 2 S FLTE 1 il B2 P £t 330 ) A i AR B A
DURRBLA 8180 . 813C fH Fl A 2K 8130 . 8°C fH IR & 1Y
FRAE, AR iz 2B KR W T 2 e i ik . o]
MABLE(2017) B4 T AR TP A AU A e kAR
AR BEA A DL R s A R T AR
He-Ar Fll H-O [f] i Z4HAE , 45 5 7R A ] 28 50 1) 455
W PRI B A EL AT AS [R] A 2 1% 7% Y- VTR 5
fIE, B T EZ A H K IIMA S 3k A7 7E AN [R) R B A K
SREKBTIMA . Horp B R A AV 0 S AR R
A 5 W KRR S 591 BT e fe e — &
HE LRI o AT EETT S A7 Sk A B A
DL R AR A ) 25 B S T 0 R g R ) 22 At B
PSR AE LA B J K R b d RS R TR TR B 19 R
(Xie et al., 2018),

5 WREMNEE T YT

W KA WG 2 WETERY R a0 R 73 )
WA | 5 R 3 AL 27 0% T BRAR Y R 25 B IR
PR 7R B AR B R A i A b PR AR AL A
HEE R B L BT EEOR A A A
AT AE AT R 8 b, e A (1987) WF5EIA
KA A RO AT BT 5 R A BT IR 0 4 B i Ak
R K, hERY R AT IR AR A E2H
(BRSE MR A +BE SR O + 4R R A0 ) (AL+Sp+Py) 0 5
LT 15% Mg a #251. 2HA Sn-W 517 K
R R S Po-Zn B5EERY R A BUET K K (Al+Sp+
Py) S EBERT 1I5% WZ O Ta. T RE
BB 1 L A5 A AR SRUI B2 R IR 32 24 5 HoAh
1 R A TR RAS R, i H 52 5 R v 4 A 0 4 Akl
AR, W, R a2 RE AN BEAMT A
(Newberry, 1983) . Meinert % (2005) G2 11 A [F] 4 £k
KAV R T A R A RO A S R FRAE L AR
B oA W WSS AR T R B . AR
KA W BOROE i A8 b T T R M F A R
B3 B R AR BT S W I A 20 43 B A AR AR
Wy A= K Bl g 2755 5 AR BV LA S U-Ph sE 4R 20 R
AT AR B9 S (Smith et al., 2004; Gaspar et
al., 2008;Deng et al., 2017;Park et al., 2017; Seman et
al,, 2017) . KA PRIBGRA I T0 2 K2 7 A K
T, S A R R ORI IO SR A5 2R, Bl sf 1T A
WO AR FR sk A 2 A i 2R R . AT A
19 O [ 43 2 T A7 B HE e B vh i Aok I, 45
A Fe-Al A PR R AE 1T LU 6 22 WL RS 25 T B
b AR IR AR B A AR I TR A DA K it A ke T Y R
fiF 5 7 1k (Crowe et al., 2001) . W .Sn.Mo %4 @
TLRIEW R AT AahBChFEL HE S W & &
(w(W) 535 2700x10°0) (A1 1 1 E & 1ERY KA Y
IR A T4 i, 40 PE SRR AN R R e AR T (X
etal., 2016) . SR, A CH KA B A1 71
FIAF T B, BT i AN A 2 Y (W) (<5% 107,
Zhou et al., 2016a; Ding et al., 2018) , & T &} [#
Weondong 1 - 7 BV A0 Hh A7 4 T A1 w0 (W) (5 3k 458
107(Park et al., 2017) . [HIH, A4 141 19 W 5 a]
REATT I T8 S0 R amy iR, MWafEhn—1
EEMRY R0,k B % Co.Zn \Ti . Cr Ni V5§
AHZETCER BT XA 7] 28 Y 1) A7 %) T e T R F A
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Al LBH B RS R 0 4G 1] 5T 209 46 RTEC 43 0
A, DA S o A4 g e Ak i) 78 (Ismail et al., 2014)
PN RIS A 250 R i R A0 R v L 114 55K
Yy, s W B —E R FE /R & L. W Meinert 45
(2005) E25 35 1, Cu Au W LI Sn i 4 H i £
[N 1 A& AL Cu, Mo il Fe % 1 & (1) A % & 4k
Fe, 1M Zn % &t A XS 5 4E Mn il 5 i Cao TIAS
AW AN R R A — e R RO T R
US4 ) 22 5%, gk is 4 (Fed ) ML A5 41 (Fe??)
3G R T AR AL RNR AR . AN R
RUES ™ v ()4 4 530 5 42 W, Sn T ND, 1] LU F 48
JNESHBIER (Che et al., 2013b) .

HETE I R A A h BB G0,
REMEHR AL A 1 M5 B . AR ERfL 2= 2R
B (I AR A 9 kI DL R B2 R a5 3
R Af D[R] i) BAE ] — > Sl AR & b, BRI
HH R4 B 5 (B o0 R DL R A T R, R
& Mo il Sr) 1934 228 A T AFR I3 07 R R I
it AR T A Y 2 T B CUn A Ak 25 14 LA B 1y Joit 4 18 1)
MU ) A BT A H AR R IR P R . AT 2

AN [ () I e G5 BE , % 5 S AT 1Y Mo 7 it 52
ARG R, I H 5™ B ALY A A E Rk 5
07 IRTE T 5t EA B & (Poulin et al., 2018) : 7%
JT B PR A R (i LR 4200 ) B B A 1Y A &
JCH R Ha— T A 0 R b (s R 5 B 45
W) B LA AT 1Y 145 0 B AT B 1) BR A RRAIE
UTAE R, 76 PEAN Y SEM-BSE 87, CL 5 A1 2 F 53 L Al
b BRI R i T R A 7 R IR T
T W5 : O R LA-ICP-MS 5 SIMS fy Ik 1 4%
ARXS S 19 )57 % 9T 3 (Ghaderi et al., 1999;
Brugger et al., 2000; Zhao et al., 2017; Poulin et al.,
2018; Sun et al., 2019) £ Sr 5% O [f] {37 & i 17 73 #7
(Shelton et al., 1987; Brugger et al., 2002; Kozlik et
al., 2016; Scanlan et al., 2018; Song et al., 2019) , DA
W7 B AR 27 B3 AN 28— 1 11 45 4 U 1 O A R
i R W5 K 3 Ak o Poulin %5 (2018) 2 HH (#8351
Sr.Mo F1 Eu, (Eugversu St/Mo £ 1&1) W DA A4 A %
SRS AT AT R B PR A, O B T Y A AR
Al ARG o 7= Holw #5858 . @ R A ID+TIMS ]
IR BO T TS H™ 59 Sr-Nd-Pb [R) 7 2 4HEAF L K Sm-

a
o b
0.79 i
0.78 i
o 0.514f
0.77 i
0.76 o
2 ® £ o0
’E 0.75 'fﬁ . :E 0~513j . PO
S o {LL - ¥ ®
0.74 AN g 5 s i‘»iﬁé:*‘ o ¢
* 3 X
“ o
0.73 % ¢ L E%K . © o™
. 0.512F o K 4
0.72 .
: TS e
071l Csage R s -
s +
0.511

0.70

0.515

WRARW(-Z & RT K

2B LB R H - A BIW-Mo
AZHEBYREHEW

* ZRA LAY RE-HEHW-Mo

X PG HE FLos Santonsfy & 5 HIW

® U KB R AP A B W-Mo(Cu)
7 W I R & HW-Mo-Cu-Pb-Zn

W E BAu-W)F K

+ 76 #fGreenstone-hostediy + & #Au A )1 5 5 T A % ik A W-Sn-Be

BB EW (-2 &R R T BBk B Au(-W)F R

= H KA kB Au

o B F|Felbertalfy 7% fik W TR AR A JE kB A

X i B KR W-Sb-Au 4 T FOmaif 3 fik B Au

WPy 5 AR R R R kAW Fit JiBjorkdalfr JE ik B Au

© )P MR W-Sb KK R BB B A
75 ¥ Mount Charlottefs J fik  Au
BB A S A B Au-W

2% 9 55 4 HMuruntaufy ZE Bk B Au-W

Bl 4 A[E P2 PR A A S Se/*Sr(a) Fll N/ N d(b) R R 40 8 CEE 51 1 Mueller et al., 1991; Roberts et al., 2006;
Liu et al., 2007; Tornos et al., 2008; Song et al., 2014, 2019; Guo et al., 2016; Kozlik et al., 2016; Li et al., 2016; Zhang et al., 2016)
Fig. 4 Plot of ¥’Sr/**Sr (a) and'*Nd/"**Nd (b) in scheelite from deposits of different genetic types(data after Mueller et al., 1991;
Roberts et al., 2006; Liu et al., 2007; Tornos et al., 2008; Song et al., 2014, 2019; Guo et al., 2016; Kozlik et al., 2016; Li et al.,
2016; Zhang et al., 2016)
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NAAERE . FHEH BRI 4G St Rl 28 v LUK I 5 m™ i
1A AY Sr ] 43 2 2H Bl (Kempe et al., 2001 ) F1 )2 W A4
AR ) I s L (Voicu et al., 2000) ; Nd [R] v 25 7] DA
7N B R AL R & U (Tornos et al.,2008; Song et al.,
2014;Sun et al., 2017) LI R IR Z AL BUE 5 YW
kA F #9384k (Eichhorn et al.,1997) o FA#H % if
HA o #2er) Sm/Nd FLAE, v] BRI TIE B H 854~
3 A B 43 HL A S T A2 A6 /9 4R 1iE (Brugger et al.,
2002; Peng et al., 2004) . I, Song % (2014) i i
RGN LLWESEHE 1, 1A 1Y Sr-Nd [ 2 41 5 mT L
FUMNG IR B B A, By R AR W (-2 48 ) iR
H Y RS LA AR X e A Y 7SS L R B AR
[ 1SN/ N A, Ak W (-2 4 08) 5 IR i
MO B H o R YSe oS L R A
1 19N/ N LR, T 5 PR Au(-W) 8 R H 1Y
7 AT B AR B 7Se/0Sr LU AE Il i /5 7Y 1Nd/44Nd
FofE, B KA Au i i S0 B X Ay R 5 A
WA H ) T S IR 7SS LUAE (Kl 4a b)) , 32
BEAZ AR B BT ) J5 R A T (b ) 5T | b Se )
JoT AT LA DA RIRIEA S ) o i AN R B 2 R 4
R 85 O [Mlf R B AHE S, il h-4.6~
12.7%o, IKLIL , 183 1 O [R5 3R 20 A B AN fig 45
R RS0 B AR O 8] 7 2 ¢ 4iF (Poulin et
al.,, 2018) . F144%" (CaWO,) FIEH45H" (CaMo0,) 2%
B 7 7E — > AR B A AR R 1, Xu 55 (2019) A
HAADF-STEM (high-angular annular dark field scan-
ning-TEM) 855 T PU I AN Fr T R4 R 25 T i B
BB A A R B EA A A b A R iR
Wiy B S b iARE 0. JF HARZE SR ik &
I nm A EHRBESZAT A B T 4 Mo A B 1Y
i 10 &R B i DL K I 43 458 A R AH OC 1 B

i) 55
6 4% it

(1) EFXER R 250 4 L S S B R A5 4
W40 0 B2 22 AF A6 T R R A R B 3K -
OB IG SR it ) A AR T R O EE L, HAT,
LA-ICP-MS £1 1 F 41 U-Pb 5& - AR I & B bkt 3=
BN (AR R A AV S kR R
A VLR B AR A, R AT BT R A AR AR
AE B O AT AR, A, FIH LA-ICP-
MS PAE " U-Pb 44 R 142 20 5K W-Sn ™ (1912 i

AR TS T AT TR 3, EELL Sm-
Nd & 428 3 %07 ik 22 38 3 55K IF HAR15 1 45
AT RE IR S 4RI . Wintzer 45 (2016) 452 H 1 F
LA-ICP-MS JE A 5 AR 3 B F1 A5 0 U-Pb 4E % 1 7 RE
P, R RO I % 4 H#E 57 LA-ICP-MS H& 1™ U-
Pb EAF Tk

(2) IR, AR R 2 A P 2 A )5 e
WY TTVE , A BN By B %) 32 BEUTTE L A B T
G b PR 1 AR AT R o I AE T A 1 B AR
FE P A 2 5T Al b B SEM-CL X (485 4™
FAHT o 1 A AR A T o 1 I IR O = DA
J LA-ICP-MS il it JTT & 40 b7 , & B 5890 fb A7 ¢
B B A I U, A T 58 AT A AR 8 A 1 A
K AR Ak, B A B P MR T 1 BT PR 5T R R
BL

(3) W =4 B9 R Y s 1 FH 5 A7 7 22 0Tk
Z By BOs A6 B RFAE o O S 5% A [R] B B # k.
iz X O-Sr-Pb R v 2 LA K AL Gi Rl K (U Mo
Cu.Sn. W %) 5B, I AS [R] AU [7] B B 1) B
90 AR K 0 T3 A VR B TR A R A 50 DA A 1) D
XAFMES
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