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Abstract: The Qujia gold deposit is located in the central part of the Jiaojia gold metallogenic belt, which is an
important concentrated area of altered-type gold deposits in China. The elevation of the deposit ranges from =726 m
to —1 334 m. To study the evolution of pyrite and its indicative role in gold mineralization processes, in-situ trace
element analysis of pyrite was conducted using LA-ICP-MS. The pyrites were categorized through petrographic
observation and cluster analysis. It is revealed that trace elements such as Co, Ni, and As in pyrite mainly in the
form of isomorphism, while elements such as Au, Ag, Cu, Zn, Pb, and Bi predominantly exist as mineral inclu-
sions at the nano- and micron-scale. Pyrite is classified into five main types: Co-rich Pyl, Ni-rich Py2, Au- and
As-rich Py3, Au-, Ag-, Pb-, and Bi-rich Py4, and “clean” Py5. The trace element characteristics of pyrite indicate

that ore-forming materials may have primarily originated from Precambrian metamorphic basement rocks and Mesozoic
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magmatic rocks, with a lesser contribution from the mantle. Ore-forming hydrothermal fluids likely resulted from a
complex mix of metamorphic hydrothermal fluids, magmatic hydrothermal fluids, and shallow atmospheric precipita-
tion. The different types of pyrite reflect the evolution of ore-forming hydrothermal fluids from Co- and Ni-rich to
As- and Au-rich, and finally to Pb-, Bi-, Au-, and Ag-rich compositions. After the formation of Pyl and Py2,
intense tectonic activities caused significant disturbance and enhanced the adsorption of gold complex compounds
onto fracture surfaces, promoting gold precipitation within the fractures. This process likely played an important role
in gold enrichment and mineralization. Pyrite with low Co and Ni contents but high fragmentation levels, as well as
elevated concentrations of Au, Ag, As, Pb, and Bi, is closely associated with mineralization. In addition, the

content of Co and Ni in pyrite is high, the crushing is strong, and the content of ore-forming elements is high,

which is the characteristics of pyrite formed in the early stage and transformed by the later mineralization.
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Fig. 1

Geological and sampling hole distribution map of Jiaojia gold deposit belt and surrounding area
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1—~Quaternary ; 2—-Cretaceous granodiorite of Guojialing sequence; 3—Jurassic biotite monzonitic granite of Linglong sequence ; 4—Neoarchean

gneissic tonalite of Qixia sequence; 5—Neoarchean metagabbro of Malianzhuang sequence; 6—alteration zone; 7—measured and inferred fault;

8—gold deposits; 9—sampling hole location and number
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Fig. 2 Pyrite sampling location of No. 1 geological section in Qujia gold deposit
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1—CQuaternary ; 2—monzonitic granite; 3—metagabbro; 4—diorite porphyrite; 5—porphyritic granodiorite; 6—kaolinized monzonitic granite;

7—-phyllic granite; 8—phyllic cataclastic granite; 9—phyllic granitic cataclasite; 10—beresitized granite; 11—Dberesitized granitic cataclasite;

12—main fracture surface; 13—geological boundary; 14—borehole; 15—gold orebody; 16—sampling point and number
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Fig. 3 Photos of pyrite-bearing rock (ore) samples in Qujia gold deposit
a— R KRR AL T I BE AR BT  b— 2SS LR RLRAE b & P I B A K s c— 2RI H AL b A Th IR JUR BB s d— Bk gR 3k
FACIE R BT AEA TP ERET; e f—BERAN A TP IVEERT; o—MERAW A FRAE TR ASEEERT Ik, b, i— S ERA s AL 1 BT
ZUE TP

a—speckled pyrite in biotite granulite inclusives; b—opyrite veins in sericitic cataclastic granite; ¢c—disseminated pyrite in sericitic granite; d—pyrite

in beresitized granitic cataclasite; e, f—the pyrite in the beresite; g—the quartz pyrite veins in the beresitized cataclasite; h, i—the pyrite in the

beresitized granitic cataclasite
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Fig. 4 Microscopic characteristics of pyrite in Qujia gold deposit ( reflected light)
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BREIBTCA AL b BTRF AU TP ISR Py4, WoR/INBDRL SR SR UOIIURE ; Pyl 2 205 I H™ VR IBGE , B B 8] h— B gk A e Tl i 2L
9 Py3 T Pyl JE AL, Pyl Z /5 WM TEFHSE 0, Au  Ag Pb Bi As Fr 50 ; i— 08016 b TR 2L 2 v B BE AR TR Py4, 3L Py5
We T Pyd JEL; ZK1-5-6-1-1—ZK B 45~ 4 fL 5 -5 - RS-0 5 B bRl B 5 A 5055 Pyl ~ PyS—BERD 26
Au—&H Y ; Cop—EHIT ; Mot—HFEHT"; Gn— 4™ ; Ser—H =t Qz—AHE; L1
a—the pyrite Pyl in the beresitized cataclasite is distributed in veinlets along structural schistosity and fissures; b—Py2 formed later than Pyl in
beresitized granitic cataclasite; ¢c—Py1 in beresitized granitic cataclasite has a larger size, which is reformed by the late ore-forming hydrothermal fluid
and has a high Ag content. Py3 has a smaller size and is formed later than Pyl; d—Py2 in beresitized granitic cataclasite is relatively broken, and Py4
is located on the margin of Py2, which is formed later than Py2; e—Py4 in beresitized granitic cataclasite is distributed at the margin of Py3 and
formed later than Py3; f—Py4 in beresitized granitic cataclasite, showing that small particles aggregate into large particles; g—Pyl was reformed by
late mineralization, crushed and rounded; h—Py3 was formed later than Pyl in beresitized cataclasite, and Pyl was affected by late mineralization,
with higher content of Au, Ag, Ph, Bi and As; i—spotted pyrite Py4 in Phyllic granitic cataclasite, the edge is surrounded by Py5, which is formed
later than Py4; ZK1-5-6-1-1—ZK exploration line No. , drilling hole No. , sample No. , cycle No. and analytical point No. ; Only cycle No. and
analytical point No. are marked in the photo; Pyl ~Py5—pyrite type; Au—gold mineral; Ccp—chalcopyrite; Mot—molybdenite; Gn—galena;

Ser—sericite; Qz—quartz; red circle—analytical point

Bi . Cu 5 &5 . 100x10°° (ICEA Pb As Co Ni, F-H{H 10x107° ~
I EEE (F 1) B\ DS BETVHMES>  100x10°° BIICEA Bi Cu Ag, FHIE 1x10°~10x10°°



BTV 45 . ARSI Hh 2 & 07 Bk BlciE T 30 B i R 4 7R 795

‘f o
‘
- £ Z‘r.'

50 pum
|

ZK1-17-21 £k

:_“!;_f' Au : g

50 um

K5 xSy WRAFRE (8)
Fig. 5 Occurrence characteristics of gold minerals in Qujia gold deposit (reflected light)
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AR, BEm™ Py2 PB4, 5 Py2 RIRDE AL i—WeRRm Py2 /NBURIRBPROR 4 5 181 E iR 1A 4

a—wheat-grained fissure gold in pyrite Pyl, Pyl is broken, and the surrounding small pyrite particles are Py2, which is formed later than Pyl;

b—vein fissure gold in crushed pyrite Py2; c¢—gold particles adsorbed by pyrite Py2 edge; d—the fissure gold in Py2 and the small pyrite particles

around Py2 are Py4, which formed later than Py2; e—wheat grained gold in Py3 fissure, Py4 is formed at the same time as gold ore and galena and

later than Py3; f—granular inclusion gold in Py4, formed simultaneously with chalcopyrite; g—the crystalline gap gold in pyrite Py2, Py3 is distribu-

ted among crushed Py2 particles and formed later than Py2; h—the crystalline gap gold in pyrite Py2 is formed simultaneously with Py2 ( photo h is the

local magnification of photo g) ; i—crushed Py2 small particles adsorb granular gold; the comments on the figure are the same as in Fig. 4
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Fig. 6 Laser denudation curve of pyrites in Qujia gold deposit
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Fig. 8 Element scatter diagram of pyrites in Qujia gold deposit
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Table 2 Spatial distribution statistics of pyrite measuring points in Qujia gold deposit
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Fig. 10 Box diagram of trace element content distribution of pyrite in Qujia gold deposit
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TR T BN AR (RG4S, 2015)
ARG A R0 5 3 89 4, Co S SFHME A
280.08x 107, i {H 4 82.43%x10°°, Ni & & FH{H
7 148.78%10°° , i A 34. 81x10°°(F£ 1), &it
Co/ Ni {H A O HE A3t 70 4, HLAEE T 0. 00 ~
597.35, -4 {4 15. 38, Co/Ni {8 <1 B9 &5 % 5
44.3% 1% ~ 5% W 5805 31. 4% , > 5% Wl %L
17 24.3% . AFEZEAVEERE™ Co/Ni fH 22 5 W 10 (R
1.8 10 K 11a), Pyl: Co+Ni &, Co/Ni ‘F-H(H
B, N 31.08; Py2: Co +Ni &%, Co/Ni {4

Pyl BB FEME, 4 0. 80; Py3: Co+Ni &l M1,
Co/Ni “F-HI{EHAL Py2 BEIAEAS, 47 0. 505 Py4: Co+Ni
GBI Py3 JhE, Co/Ni TS, A 11. 13; Py5: Co
+Ni 5 HoAth 28 U B 2k 0 B B AR, Co/Ni S 2 (B 8K
fik, 7 1. 26, Co Ni & HLH Co/Ni “F-H{H BARFEAR
F18) s A i IR ™ AR 1 YA, 51 ) U8 20 T i e ik
BT SRR 22 A

N B2 R AR ML X AR 5 7 4 AL A LR
[Fi) {57 28 0 S S ) 07 22 i F 9 SR 6 B, 1™ ) i S
RA A, — BN, 5w B s AR I8+ AR AR
AL AT P R AR LA A, THRA T D
TR R b 5T RS b 28 43 (RBP4, 2001 72 WE
452001 ; #SrsmAE, 2006, 2014) o B AR |
AR BLAE RN R R AR e T
Tk A T e -1 A BAE R R AR R S, vT RE
SRR IR HROK TR 5 KRR IR A W, Lok
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Fig. 11

VRS R R 5 & (Hu et al. , 2006; Shen et al.
2013) , FAFHMAOR (7 THbIE (#5750 5%, 2014)

% 40 P A Co/Ni (28 4L L K, AR
FHLRNG DR A SR PR s 28 ot i IR Bk, 5
AT AR 4™ B 400 55 R0 0™ 3R 1Y) 22 T 1 R
W4, BT 90 5 P i R VR T i R 20 AR T
A AR AERCE A D ORI T Mg s s IR
A RE B A BT IR R IK TR B 1
B, e Co Ni & M Co/Ni {H ] e =32 2K
WAE R B ALAYSZI (Liu et al. , 2018) ,
4.3.2 B R DT R R i BRI

B R DAAE B 1 AR I B, BB S 4y
H2 S I Fe B E I, T Fe A5 ZLH B, AT
ITE BB R, RS R oA E 2R
B A S SR A B Fe, 5 HGRT Y S
S WrIERE S, BT T R R
FEILTE B R A AR Y, L5 1 2 /0 5T U #
TR AT T AL 27 25 A O T SR B T Bt B
=, ) Co Ni 7 S (4R 45, 1999) . — i
IRFE RS w(Co)>1 000x10°°, FhiE 7 w(Co) N
100x10°° ~1 000x10~° KT 0 ( Co) <100x10°( T
%, 2018) . XEZJEH T Co Ni A Fe 3£ S

Variation of element contents of various pyrite types in Qujia gold deposit

MCEEPE, LT Co 76 S MEHE5R , — M L Ni REILSE
HEAERY G . TERR T TR TR SRR Co—Ni
—7/n—Fe—Pb—Cu—Ag— Au—Hg A I 44K K di
R ABRELL X FE BT B th (XRS5, 1984)
FLI e U R B BB Co i, Co/Ni fH
e, Au B eIk, BE A U AR R A R SR T vE
B KAt Co, B AL LAY R Co \Ni & & Sz Co/
Ni (%A%, Pb Bi As Au Ag & & (AR5,
2010) ,

DI R, 2R i i VR A 204k
MBI AT IR, B S 248 e A F s gk g e 4k,
NG AR - B, AT AT
B2 = B R A R = B BRAR, SR 4 /N
LA 7ER 08 = BRI AR B oA Tl AR A
X ACHVE - R TP B B R AR A S LA
HIRBABE MAINAMAS RS e A 48 bk A, [F )
Brift Fe SHGE T S A TE BB 77 A1, R
B2 W

2 K(Mg,Fe),(AlSi,0,,) (OH),( A =+f) +4 H*

—Al(Mg, Fe) AlSi;0,( OH)B(?i{}EE) + (Mg,
Fe)*+2 K*+3 Si0,
3 Al(Mg,Fe) AlSi,0,,( OH) (( £k 1) +2 K+
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18 H,S+2 0,2 KAL(AISi,0,)) (OH),(ZB=+H))
+9 FeS,+3 Si0,+28 H,0+6 Mg* (Liu et al. , 2018)

GO YA E R R Co Ni & et R E AR
b A RO AR, O AN BT A T s
Co & Ni BUBEH" Pyl Py2,

[, RHS A 2B s AR AK R TE WL 2E = B
Y FERR EE I — T R AT B A AR R 25
by A Sy A RN AN .

( NaAlSi,0,+CaAl,Si,04) (FHAT) +2 H +K'—
KAL( AlSi,0,,) (OH),+2 SiO,+Na*+Ca™
3 KAISi, O ( #IK A7) +2 H—KAL( AlSi,0,,) (OH),+
6 Si0,+2 K" (%t ®4E, 2002)

Wit T T P PR AR AN AR Au As S HREE Y
FhE, Au FFIRTIVE , A S — A -8k B B, B A
W As BUBER Py3, BERETP As 5 Au B E
5 R T R BE RS R )RR S R AR A
KA R (S, 2013) , — MBI As AT RLEL
RS FEABERE Sk, 5 R AR IS Al Au B Fe
MHE A A% S As Au RIS BATIR
BT AR ERT T As &85 5 (Deditins et al. |
2014) o 1B Au 3K ZHT AR As W EEARET, Au
TERRRT T LAGKR G0 ) S AR TR KA, S Au
TR As WRFE S 0 U As 7R B A
Bi% Cu .Pb Zn Bi EICR W, &0 ) | 55
W R DNET B AR TOTE , A 4 - e -
ZE By BB, R X EOT R E 2
(ZEHESREE, 1996; HTHI, 2011) ,JE & Pb Bi £l

FRD Pyd, — R B B S 0 B B Y P
T e, Bl AL, BT Ph/Bi {E TR (AR
FFEEE, 2019) , Au Ag 084 ) 76 1 B B & 45 (W et
al. , 2021) , 8B ARG HE A 0 —RRFR 3R B B, 44
W ST TC R R R A, R R g R SR
Py5,

W45 5 18 1T RE 2 1) 5 00788 S P sl P
VEF B s | Ho o 2 % AR AL 3O i3 AR 3R i 45
1 o [0 Y BBk ] e IE T [ B B
T B Py BRAL 22 2 R AT RER ), I S AFE 22 57
W ZK1-11-19-1-1, ZK1-11-19-1-2 , ZK1-11-19-2-1 K
[] — A A 3 AN R A FLIR 1049, 2 m Y 4H 3
BAtE R . K de BoR, ZK1-11-19-1-1 B B K,
WA I, R 2B A, ZK1-11-19-2-1 g s
B — s JEAS BAS ZK1-11-19-1-1 AL, A&
Co TRYEERH" Pyl , 52 Jo 1 ™ $l kit , Pb \Bi & i
B SR TR, T ZK1-11-19-1-2 3000 f50kE 8 A 2, s 24 B
G0 BT ABUE AL, e As BB R Py3, RI N
Pyl [a] Py3 Pyd HEAE (£ 3) ;K de B, ZK1-11-
20-1-1 ZK1-11-20-2-1 , ZK1-11-20-2-2 ~ 55 —F¢ 5 Y
3 AN SR A FLIR 1 159. 5 m, R B0y s i w5 ik
YA AR X TR 24 S iR, ZK1-11-20-2-1
DU AR R, B i, T 4 BB B, ZK1-11-20-
1-1 ISR o — i B2 53 5 ZK1-11-20-2-1
AL, B As BUEERE™ Py3, T ZK1-11-20-2-2 1) 5
LR 1S 240 0 A, IR T ZK1-11-20-2-1 i
% )R Pb HERH Pyd JERAG (K 3) .

*3 EEZEHEMMBEXRZNERT TESE w,/107
Table 3 Element content of pyrites with spatial superposition and transformation relationship
NS RAERE /m Au Ag Cu Pb Zn Co Ni Bi As Te
7ZK1-11-19-1-1 1 049. 20 0.07 4.07 17.14 250.70 12.45 389.84 16.72 10. 20 25.04 0.18
7ZK1-11-19-1-2 1 049.20 0.07 1.05 5.28 20.72 3.77 171. 06 0.00 2.25 411.38 0.00
7ZK1-11-19-2-1 1 049. 20 0.00 0. 64 3.56 19.32 5.45 127.44 0.00 2.79 0.38 0.28
7ZK1-11-20-1-1 1 159. 50 0.33 20.47 7.59 8.13 3.64 0.09 0.00 0.00 4491.68 0.35
7K1-11-20-2-1 1 159.50 0.38 5.32 7.51 5.32 3.60 0.07 37.82 0.00 4670.60 0.19
7ZK1-11-20-2-2 1 159.50 1. 06 264.53 53.00 5829.96 1.80 0. 46 13.32 0.31 4280.04 0.00

FA, AR T &0 Y WA T i 240
B X S B ER H R H Co Ni BB EkA, Ui I
B XS Au M TTTE A MR (B4 R385 55, 19965
Liu et al. , 2018) , HILX PG ) K AT B2 Co
Ni ZEEER T 2 2 RSB AR Fe B, BT Co,
Ni HL T-7 )2 45 23 2 3d74s™ I 3d%4s® , IRANZ L

Fe HLTFE 2454 3d°4s* il 2 1 ASF 2 A7,
T R 5 F B R, S R D & 4 A W an
Au(HS) B Au' K5 HL F iR Au’, B Au
(HS) +e—Au | +[ HS] . IXB Y 7858 Z1 M 5
TEOLT , PRI MR G N , X 4 28 &9 09 W A
B, Au FERBHITTE ARG, 24 As U S
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HEA BB SAK B, BT As JRFH P24
(4524p> ) ANZAEE S(323p*) b — AL T, B 28 70 S
FL PR AR, AE B R 7 A E LA (R T Y
A Au(HS)®  Au(HS)” W I, Au® B35
As Z5 A BRI S50 AT Y Fe™ 5 HST 45
A G A S S R Au 7ER
BB A B R ULUE ( Kusebauch et al. , 2019)
FEAAE S 1R AR P BRI R ) R R AR
A A TR R A, AT REE BRI & Co  Ni | As
SRR T 2R 0 LA R 3 T R 6 I T 4 2% 5, O
Hor i S UIE WA EZER , & As BB Py3
FI'E Pb Bi BB Py4 JE R T Wi 2448 1 5 20 1 3
ZIEH AT BB, — M s, R Au AR
BRHITIE RSN K Pyl Fl Py2 HH I,

TR FAREE, 1 M R A R R T
AR R Pyl (& Co ) —Py2(& Ni 8) —Py3 (&
As B1) —>Py4 (& Pb Bi 1) >Py5( %) . Au Ag
DUVE EZXT N Py3 | Py4, ik 0 1E H & 2 7F Pyd
FERCAY S AL B BE, Zn Se Te FE4ISHELD %
AN IR TEREA B R T AR R AR AN
7 Pyl \Py2 JEBUS A 58 ZL 0 7k BY 44 15 3% 3l (#5758
&, 2014) (SR B i L E U Ry AR, R
TR W B A I B B A A, i e e
BrRIUE Y BRI B w0 1 R B R Ph
Bi Au Ag As FILE T @I, Co Ni JLER & H[%
I, X AT fRE Pyl Py2 & 801 HF R &K & 190
AR TR BE, BV T B & 78

T R AP g R,
4.4 BT RETEHRTIER

ARWBEFER B, R 8 B0 19 i JT R R AR AT
DI 7 L2 5 S iR 0T BBk, AT 8 7R SRAE 7
S0 DX 38 AT TE it o I B R R 2 1 X
3 S AR S T B U B

B AR () E R TR bR . Co NI 7Y
A, Co/Ni {1, Pb/Bi &, L Au.Ag Cu.Pb,
Bi 5 Au Ag As JTTER & it , W WX ST RN Y
UNMIZER; Co Ni S EBEE SR ZUBAE , H Au Ag,
Cu.Pb Bi As JUE & it = 2 W Bk 52 J5 0 i
YRS 5 BHRFIE . A SC ZK1-11-4-1-2 ZK1-16-4-1-
2. ZK1-17-16-2-1 M35 (55 4) R, RERIREE 75
9 707.30 m 398. 63 m .821. 93 m, K T-2H AL AE i
o RBLR AR AR R S AR T I R A K
J&T & Co BIEARE" Pyl B W%, Ag . Pb . Bi 5l As.
Cu 755t /5y, 52 S WL B B ilUA™ PO 2 5 ZK1-17-8-3-1
WS AR AR 547. 83 m, R THYE A AL
r ABUP A E RS K, B TR As AR
Py3, Jy i A B Ak ZK1-17-5-1-1 1 5 B 4w, R
FEUREE 355. 03 m, R T 2000 At Ak A8 i< 7 4 B rh
TR ETL Ak, B S Pb Bi RIS Py4,
WA ZK1-17-16-1-1 W S 8 20, R AL IR
821.93 m, K T A MK (< AL B b 7 JEL A o K 28
HIK R E Co BIBEERD Pyl , ABEEE, A M KT R
SR, AR I R, AR R I R Y
AN R AL T E AR,

F 4 RBETRBETNEST TESE w,/107
Table 4 Element content of shallow pyrite that can indicate deep mineralization
M wis RAEVREE/m Au Ag Cu Pb Zn Co Ni Bi As Te

ZK1-11-4-1-2 707. 30 0.00 14.70 12.54 172.82 0.00 687.59 13.48 71.02 3.72 0.67
ZK1-16-4-1-2 398. 63 0.00 20. 82 38.79 398.30 6.28 325.52 101.28 84. 86 0.68 0.62
ZK1-17-5-1-1 355.03 0.82 35.40 59.00 5530.52 6.78 255.32 3.53 62.12  334.90 0.07
ZK1-17-8-3-1 547. 83 0.55 2.82 10.78 37.71 8.90 317.53 405.17 1.01 1388.15 0.44
ZK1-17-8-3-2 547. 83 0.00 0.10 2.54 9.64 6. 65 27.20 64.53 0.74 1.15 0.52
7ZK1-17-16-2-1 821.93 0.02 4.29 178.76  21.27 8.96 963.52  32.64 2.53 204. 63 0.09
7ZK1-17-16-1-1 821.93 0. 00 1.00 4.63 25.07 7.98 1097.52 50.77 11. 84 27.00 0. 80

TEB T IRAAIE A W4 32, B Hon R

5 %5 [ (4 5% #E B 4 LB 14 Ag Pb . Bi .Cu Zn As.

(1) MFREH EE ™ Co Ni As FILR— K
PAZE I R IE A7, Au  Ag .Cu .Pb . Zn Bi Z TR
W LAROK 9 s 0 ROk R )4 B AR R TE . Au

Sh . Te SETCR M &4,

(2) MRET WG FFSr R 5 FEA Pyl K
B Co %1, Py2 Jy i Ni B! Py3 N As B! Pyd N
Pb Bi B, PyS JJ T, 4578 T LA A0 43 B4
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A&, 53 6T AN [F] 69 B B Be . Pyl Py2 JE LR &
32T 5 BN KL T 3 B, AR R TR I R A T Y 4 4%
G, IERE o, % & 0w AR R AR
IFi] — b 545 A7 22 By B s e 1) 2, R B 4k
WA 32 2 )5 R 1 FH A el

(3) MEREH EYH TR FE S R P
FUBLE TR 1) 22 5 PEAR W), L) 5T VT g 3 28k
JR T AT R 2048 L I A A Frh AR A A, D
SRS T 5 AL PO TT BE R AR AR A IR PR
TREBRA KR A LA,

(4) MR &0 B I E D (W3 T R AR IE A
Co Ni F B 4%, Au Ag As JLE B Au,Ag Pb Bi,
Cu.Zn JCER T B, IT 5 WX S8 0 2 0 W i 4
ALK FAM YT T Co Ni S8, Hi
Z1,Au Ag.Cu.Pb Bi As 0 TR G EK G, 5
BT VEFA G,

B AHSRESEPLARSRET B
B ARG 0 AR 8 TAZ)F Aot 36 5 TR IF L
T T RAH B, A SRR A2 P B R R K P s
BEREFRR ALEHE ILATMT LT TS
Foli B, BELFREZHRBRBET ZXNERE
I, A e — FF i)
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