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Discussion of the Genetic Relationship between Pyrite and Uranium
Mineralization in Sandstone-type Uranium Deposits in Kailu Basin
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Abstract: Kailu Basin is located in the southwest of Songliao Basin, which is the key area of sandstone type
uranium exploration in northern China. Since the discovery of Qianjiadian uranium deposit, some uranium
deposits with industrial value have been found in the target strata of Upper Cretaceous Yaojia formation in the
basin.In order to find out the genesis and formation mechanism of pyrite in this layer, and to explore the
relationship between pyrite and uranium mineralization, the mineralogical characteristics of pyrite, uranium
minerals in sandstone of ore bearing layer, and S isotope of pyrite are studied in detail.The results show that:
(1) Uranium in the sandstones of Yaojia formation in Kailu Basin mainly exists in the form of independent
uranium minerals and adsorbed uranium. The independent uranium minerals are mainly pitchblende, containing a
small amount of brannerite and some coffinite, most of which grow along the periphery of pyrite. The adsorbed
uranium is closely related to clay minerals. (2) Pyrite in sandstones of Yaojia formation mainly occurs in
framboid, colloidal and granular forms, and most of them are associated with pitchblende. The S isotope of pyrite
(d**S= —55.6%0~ 23.2%0), with an average value of —20.87%o, varies widely, indicating a high degree of sulfur
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fractionation and a wide range of sulfur sources. (3) The analysis shows that pyrite has two genesis: bacterial

sulfate reduction and thermochemical sulfate reduction, and the formation mechanism of pyrite in these two

genesis is discussed.Based on previous studies and combined with the metallogenic geological background of the

study area, it is considered that pyrite provides the reducing agent for uranium mineralization, and the formation

of pyrite and uranium minerals is closely related to the thermal fluid in the area.

Key words: Yaojia Formation; pyrite; sulfur isotope; sandstone type uranium deposit; Kailu Basin
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A-the scouring surface at the bottom of the lower Yao section is well developed, with a large amount of gravel and complex gravel composition;

B-carbonized plant debris is observed in off-white sandstone; C—the oxidation phenomenon is obvious, and the sand body is
brownish yellow; D-Large pieces of charcoal are observed in the brown-yellow sand body.
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Fig. 2

Interpretation of the core section of borehole ZK18-1 in Kailu Basin
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A—RARATTRE 07 (Q), 18KL031, ZKH6-4, 602.20 m, (+); B— KA (P FILA 1L (1), FE AT, 18KLO15, ZK 2% 87-8, 530.00 m, (+);
C—E A BBty E S8 i, BRERER (Ch)Me 4 7E Wik vp ], 18KL048, ZK 4% 5-2, 668.30 m, (+); D—4% 47 (Zr), 18KL059, ZKH1-6,
592.50 m, (+); E—F TR E 4 47 (KIn), 18KL085, ZK % 147-6, 709.50 m, (+); F—J5 fift 1 (Cal) e 44, 18KL059, ZKH1-6, 592.50 m, (+).
A-angular quartz debris particles (Q), 18KL031,ZKH6-4,602.20 m, (+); B—feldspar (PI) illitization (111), with dirty surface, 18KL015,
ZK Xing 87-8, 530.00 m, (+); C-biotite (Bit) bent due to compression, carbonate (Cb) cemented in the middle of the particles, 18KL048,
ZK Yu 5-2,668.30 m, (+); D-zircon (Zr), 18KL059, ZKH1-6, 592.50 m,(+); E-book-like kaolinite (KIn), 18KL085, ZK Xing 147-6, 709.50 m, (+);
F—calcite (Cal)cementation, 18KL059, ZKH1-6, 592.50 m, (+).

3 FERMBNENEASRFRIE

Fig. 3 Petrographic characteristics of the target sandstone in Kailu Basin

S pr= —39.9%

A—EER R, 19KLO005, ZK125-7, 632.77 m (BSE Fl); B—H &R B k0 S5 Wi o (Pit) % W4k 4k, 18KL074, ZK9-5, 760.3 m,
(BSE [&1); C— B R BBk A I 25 76 04 Jo UL 2 1], 19KL039, ZK1-9, 698.03 m, (S5 5't); D—IRAR B kA FE S T AP IR B8R A 1K,
19KL066, ZK93-5, 523.6 m, (S iO6); E—/INRDIR B KB 43 A0 7ERF B JURL 22 (7], 19KL024, ZK2-1, 636.9 m, (Ji6);
F—hDbR B kAT 1 B A R B8 B SR IEAE 2 J8S 21 I (OM) 1A, 18K(L074, ZK9-5, 760.3 m, (BSE #).

A-framboid pyrite, 19KL005, ZK % 125-7, 632.77 m, (BSE image); B—framboid pyrite is closely associated with pitchblende, 18KL074,
ZK9-5, 760.3 m, (BSE image); C—colloidal pyrite is cemented between clastic particles, 19KL039, ZK1-9, 698.03 m, (reflected light);
D—colloidal pyrite grows around framboid pyrite, 19KL066, ZK93-5, 523.6 m, (reflected light); E-the fine granular pyrite is distributed
among the clastic particles, 19KL024, ZK2-1,636.9 m, (reflected light); F—fine-grained pyrite and framboid pyrite are filled in the organic
matter cell cavity (OM), 18KL074, ZK9-5,760.3 m, (BSE image).

4 FERW R THHE

Fig. 4 Characteristics of pyrite under microscope
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Table 1 Sandstone sampling table of Yaojia Formation in Kailu Basin

FEfh & Wil s /M R BRI R IE Sk

18KL074 ZK9-5 760.3 KEAEhebE  SECOVERRR, W BB RS, 25k WimfAcR . VmEAck

19KL005 ZK125-7 632.77 KEGms  ZRERRRIAHNER

19KL011 ZK11-7 592.75  KAGHWE  ZHEEASHWESR, DR B R

L19KL024 7K1 636.9 Rt b 2 B AN R GG A o3 A FE 0 B WORL L 2%, DRy Al ki BB 2

RINSERRIN /3N
19KL039 7K1-9 698.03  JKEIEAIbE 22 5 A V) JB SRR 43 AT TR R T SOk i 2%, S ) S 45 R U ORI A A
AT A ARLR BB -2 AT Bk
19KL066 ZK93-5 523.6 REAGFREYE  ZRERKEEBBEEY, B R
#*2 FEBMimT MR FREIER/%
Table 2  Electronic probe analysis results /% of uranium minerals in Kailu Basi

MY MgO Al,0; SiO, TiO, UO, ZrO, CaO Y,0; PbO MnO FeO Na,O BeO P,0s Total Hii sl
18KLO74-P1 0.128 0.379 1.169 2.884 85.924 1.359 3.158 0.178 0.208 0.877 0.244 1750 0  1.742 100 W4y
18KLO074-P2 0.181 0.473 10.614 0.216 66.378 6.647 4.934 2206 0.113 0.044 0269 0185 0  7.740 100 ViFahw"
18KLO074-P3 0.085 0545 0598 52.83 37.103 1.899 1.653 0.089 0.000 0.095 1.304 2431 0  1.368 100  %kéli#"
19KL005-P1 0.158 0.124 1.345 3.911 84.673 1.428 4.679 0.084 0.000 0.882 0.493 0.117 0 2.105 100 Wi EhT
19KL005-P2 0.000 0.146 1.082 7.436 85.597 1.958 1.957 0.108 0.005 0.059 0.514 0.224 0 0914 100 ViF4hw
19KL005-P3 0.065 0.468 0.845 53.02 39.580 0.425 0.934 0.005 0.056 0.585 2.926 0520 0 0574 100  EkélH"
19KLO11-P1 0.195 3.334 7.458 3.624 74.619 1.282 4.584 0.080 0.000 0.147 0.627 0.630 2541 0.877 100 WiFshw”
19KL024-P1 0.000 0.239 12.766 0.250 61.846 5.072 3.198 1.105 0.106 0.073 1.534 0.003 10.150 3.661 100 WiF4hw"
19KL024-P2 0.056 0.643 19.544 0.275 66.574 4.508 3.099 0.682 0.026 0.001 1.531 0.004 0  3.058 100 M
19KL024-P3 0.000 0.317 12.221 0.144 75.163 1.045 3.870 0.694 0.000 0.012 1.122 0033 0 5377 100 WiF4hu"
19KL039-P1 0.067 5712 22.029 0.252 52.762 8.993 2.518 2011 0.062 0.092 0.096 0.302 0 5105 100 A
19KL039-P2 0.144 0.483 2.812 54.780 33.766 0.086 2.645 0.137 0.148 0.298 3.736 0307 0  0.662 100  EkélH"
19KL-39-P3 0.265 3.658 7.218 7.743 71.101 1.148 4.180 0.102 1.146 0.158 0.920 0.766 0 1593 100 {iFHLT"
19KLO066-P1 0.114 0.593 13.696 0.290 58.043 11.979 5186 2.621 0.000 0.103 0.438 0084 0  6.854 100 WiFaw"
19KLO066-P2 0.195 4.548 27.178 8.944 51.041 1.632 3.268 0.041 0.000 0.135 0.908 0.215 1.309 0.587 100 M

4N (Brannerite), fk2

Tiz210U0.451F€0.122Na0.116Ca0.103S10.078P0.04Al0.032
Z1.022MNg 015MG0.008 Y 0.002P00.00106

UO, # # A 33.766%~39.58%, V- ¥y i &
36.816%; TiO, ¥ itk 52.83%~54.78%, -3 & kit
53.543%, TiO, & it W] i L AR 55, FeO
A A, B 3%, TEMFIT X R B
RN TE— € 2 S BB T T B8 5 R A
TR B A O (B e A 5K & AR, 1992)).

Hl1 47 (Coffinite), 1k N:

Sig.922U0.508Al0.172C@0.127P0.099Z10.099 Ti0.006B€0.042
Feo.028Y 0.020Na0.014M70.006MNg.00304

U0, & & & 51.041%~66.574%, ¥ 3 & &
56.792%; SiO, &1 A 19.544%~27.178%, ~F-I 5
22.917%; ‘Hhfr & /DA AlLO3 Y,05 . FeO %, Al,O3
S R 3.634%, Y,05 4 R 0.911%, FeO ~F-1
i 0.845%. AT M A I, Sl SiO, & A
X, UO, Fr i A AR
42 My HHEENX

LR T IRE S5 R SO B MR, B X Al
YA AE T 2 3 ST il 4 40 e W o6l A O =X

F A R KRBT LA 43R DA L2
421 FTEZERBREDHWHT Y

WL BB X T B AR AT ULk A 52 20 BKCIR 72
MR A A B A% (1R BA) . T R R AR AR
aal iy, BB A AR, AFRAS A5 A K
BA—E B E e, R 7 A b R e s et R
WAEH A Fe AIE T R AR IR, A
RARY U R AR, I 270 T 2 B (0 i 4%
' HEULVE (M 2 A 5, 2009).
422 WHLTHWRMHET Y

W B 25 il 1 40 2 AF 9 DX DL 0l T A7 T 2K
Z—, H A AR R OB 2% M S BRY) H (K]
5B). 5T X Wb i W B il i 0 o R A FE )
R R, FE Y H A R R A W R, S
e LA R Tl Y s AR (2 AR, 2014) BFSEIXRD A
WY Loy E R, TRUNER T A
AT YIRS L Y W S IR SR YR A A . W
RR 2SI Bl K 22 0RE 14 2/, FEHL AR ET B M
DAFEIA o A A s v ] D R o 285ty R RS A A1, —
R BT B A
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A—4l A (Cof) 7 2B 1 (Bi) i BR4E & 4E, 18KLO074, ZK9-5, 760.3 m; B—lli 7 Al (Pit) 4 = 14 A7 (KIn) W ff, 19KL024, ZK2-1, 636.9 m;
C—Hl1A (Cof)7E A7 S ok (Q) i 4k ' 4, 19KL005, ZK125-7, 632.77 m; D—Ii & Al (Pit) /311 1A S0k (Q) H117], 19KL066, ZK93-5, 523.6 m,
A-coffinite (Cof) is enriched in biotite (Bi) cleavage fracture, 18KL074, ZK9-5, 760.3 m; B—pitchblende (Pit) is adsorbed by kaolinite (KIn),

19KL024, ZK2-1, 636.9 m; C—coffinite (Cof) is enriched at the edge of quartz (Q), 19KL005, ZK125-7, 632.77 m; D—pitchblende (Pit) is
distributed in the middle of quartz (Q), 19KL066, ZK93-5, 523.6 m.

B 5 FeZisma 4 BSE B

Fig. 5 BSE images of uranium minerals in Kailu Basin

4.2.3 TR HHLE Bl R E R

BRI, B Al R AR S SRR ) e
25 5 TE R B ORI 301 2% 585 Vs i AL v s SR U UE
(Wi &A%, 2009), PR ULAERTFE X 0 15 HL B4 T
AR S R R N BRE R B h A R 4 T X
AT YRR N N 3 b TR UE JSE L AL
(K 5C, D),
424 S5RGBT EENHTY

5 A1 WL 5% e BBIE 5 X 7R 348 5T A I A D
TR BT SR AR IR A )2 R oy
EH, X5 I BEA T BN ER, T
SRR B KE Y S &Sy L EN g, T
FEIR T A B A R S8 AR R SRR
B A K (- 6A, B, C), Al BT S5 4h
W= A HLTE M N (E 6D), JaiiRid il b ah w4
L JIICIR SRR Bk 2B rh (5 4R, 2012), T
BRI A SRR AT, R Al A AR AR T R
(IR JEREE, AT LK fAc i ) USR8 SO R U
EAEUINE, 1Y) S R B UL AE IS
43 HEHYEMHERMLEZSTER

B R 07 M A R E LR 3. Al ik

Z5RERY], FFE AR — 2k R H )2 5k
KR H P B 1) d**Scpr 40 YL Bl -55.6%0 ~
23.2%0, V- N-20.87%0, W2E(H N 78.8%0, 71k
TE R, 0 WAL A0 0 0 2 8 MR X A s, i ) R TR
FHESJ
5 Wit
51 EHH%H HE

i [) 37 3% AT ) Joi >R 5 Y A 80 s R 2 —
(Chinnasamy Al Mishra, 2013), HAEM% I il n™ i
BRI AR AL, R R X
WAk, S [EA R I ESA AT IR R S $aR
R B[] 49 & 4H 5 (Ohmoto, 1972; Robert and Oh-
moto, 1974), K ILXT B Ea M ROUIE S AN S [l R
HEATRIFFE AT DA ST B0 119 1 1R S i i 1Y S ok
U, DA R A AR B IR ) A 1 i A i

WFSE KRG -1 %5 R 58 H B Z B A FE
At B KA Y d*S 431 Y [ /£ -55.6%0 ~ 23.2%o, F-
BIH }-20.87%0, ZBALEK, W PIRIAS ] 1R,
BARAR BORR AT B A oy At R B P 1) SR A A [ 6 3R
ERBK T d¥S, HIEH HK-55.6% ~ —4.3%,
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A— T Sl (Pit) | SR B AR AR B R Jo] R B A S S ORI 2 A 4G, BBk 22 R AR, 19KL024, ZK2-1, 636.9 m;

B— U4 (Pit) 5 B ARIR B0 S JBOIR E gk )35 4E | 19KL024, ZK2-1, 636.9 m; C—ili 77 (Cof) Bl 28 Ko bR B 2k 5 J& 1 AR I
19KL024, ZK2-1, 636.9 m; D—&kH™ 5 U & 4 (Pit) ™ i T A PR AN Y 18KL074, ZK9-5, 760.3 m,
A-—pitchblende(Pit) grows around the framboid pyrite and the edge of the quartz debris, and the pyrite is aggregated, 19KL024,
ZK2-1, 636.9 m; B—pitchblende(Pit) closely coexists with framboid pyrite and colloidal pyrite, 19KL024,

ZK2-1, 636.9 m; C—coffinite (Cof) grows around colloidal pyrite, 19KL024, ZK2-1, 636.9 m;

D-pyrite and pitchblende(Pit) are produced in the cell cavity of organic matter, 18KL074, ZK9-5, 760.3 m.

E 6 HEH S54H H BSE B

Fig. 6 BSE images of pyrite and uranium minerals

EIIE R-32.24%0; A TE-F: A TE S8R B JBOIR BBk
e A R E RN E & ds, HIEE ok
0.9%0~23.2%0, “F-F{E 1 7.04%0., X I F A [] FR1F 11
i AT BER WIS AN IR (19 2 5 A 9 B k™ i 45

HEARFSE KB, B8k S E 2RI T IUAE
FH, 23 50k 240 o i R 34 B A FH (BSR) L A WL #4 A
(TDS). #fb2f B R R 8 JFAE F (TSR) R JEHLE S A
(X RA 58K) (T35, 2019), THLE AR A (X
KA SRR d*Ss Z#TIEME, #% A 20%,
MAFSE X d**S BB 15 5 20%0, PRIk AR 1T LAHE
BRICHLIA J5AE L o A3 DL A AR AR I B 50°C DA
B, E SHEIZ KR, A H,S, TERR
R d%2S B L d3'S B S, HE A d**S
FCJE BRI, d*'S R 7E —17%0~10%0( T I %,
2019), MBR[FEIN ZAL HF, FF& A gy Al
AE R A L A B, AR — A WL R K AT
TE T & 43 KRR H,S FIisskn™, HLpd % e
TFE Z M H 0 )2 AE R 1 R v g 28 ik e A L 1
FH A3 W G R 25, 2017), IR I 4 0 5 2k
WS R VE T4 A B R R 38 JEAE i (BSR) R ML 2 it

1% 818 )5 /E HI(TSR)

20 T A PR R I8 U AE T (BSR) — i & 7E i
<50°CHAMET, Hb T K Hb i R £ 78 DR 40 4H B 1Y)
VER T #R R, 3205 bl s a Ho*s, kA
BUE S S I BT HLS, H.YS SRR A WA Y
Fe? A I A I T 854k o X Rk AV A 2
JEH S [ R & A, AT d*'S HBLEK i (E
(FIEHAE, 2005), —fk—42.7%0 ~ —5%(K 7 KAl
MRV, 2000), BFSE X d**S 7 Fl7E—55.6%0 ~ —4.3%0
MY BRI R BSR AR I ITIE A o X BBk 455 T
BRI BARIR B A A0 8 A I B =K, BEARAR
B — MBI 5 A /E A S&(Chen et al.,
2006), S G HL T BERRL Y 3 AR B 8 AR T TE
MY (Raiswell et al., 1988; MRS, 2016), XI5k
BRET R As. Cu. Ni, Co & Jeft S [Alfi RAFAE
WEBA 7 =4 7% p H (Bonnetti et al., 2017), BF &g
T B AR SR — 1 2% IR R R Y i B B
RSP, 7R SR A MU AR T
PR AECAH D 1) BB, DR AR T T A v 1 B R 6 3 i
(5K 1%, 2012), A= BUKEE H,S, HoS 5 Fe®* i i &9
MK ERR B (B 4A, B). [IATIF5T XA
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Table 3 Characteristics of sulfur isotopes of pyrite

eg=2 ik 5%S/%o

19KLO05A-2C -39.6
19KL005A-3 KAtERE -11.5
19KL005A-4A -25.4
19KLO011-4A -23.3
19KL011-3A -37.3

19KL011-2 RAaTpH -34.5

19KL011-1 -54.4
19KL024-11A -53.9
19KL024-3A -53.5
19KL024-4A 5.6
19KL024-6A SR s -55.6
19KL024-6B -36.2
19KL024-9A -4.3
19KL024-10A -28.1
19KL039A-1B -22.2
19KL039A-2B -26.2
19KL039A-3A 0.9
19KL039A-3C 2.7
19KL039A-3D YRERER: e -31.2
19KL039B-1A -25.8
19KL039B-1C 11.1
19KL039B-2A -23.0
19KL039B-2B -17.8
19KLO066A-1A 4.6
19KL066A-1B -4.5
19KL066A-1C 23.2
19KLO066A-1D 5.6
19KLO66A-2A -40.3
19KL066A-2B -51.6
lokLoseasp I BMEH 36
19KL066A-3C 18.0
19KL066B-3B -85
19KL066B-3C 1.2
19KL066B-3D 0.9
19KL066B-2A -315
18KL074-2B —42.6
18KL074-4A YRERER RS -39.9
18KL074-5A -47.8

SEAAE -20.87

A LB A 70 i S A s 5 A A 8 B B (&
4F), WAFEBA T X N B A5 A 0 R 1 A Ao
AL B R 348 J5UVE FH (TSRY) S 18 Mt B A X 45
R OLT, R B ERER T R Y S TEA L
BVER T kAR g, AR Rib s S W5 R,
TSR k4 By F AR &y 140°C (Machel et al., 1995;
Worden et al., 1995), & F 45 (2017) % & 75 1 &%
T H W ZRb 5 BRI A A A I R B, kR A &0
H i ZE P A R iR s g, AT
TR B A B S5 W, I X ik 1R 6 e 285 4 a8 4 7 00

iR WoR B )R E A By 118.7<C,
T RE S 178.8°C, FAE 140~150°C 5 [l P H B 04
B, HIREEE T TSR ER & A4 B iR A fe iR iR
JFE o TSR SN Y 75 — A 4502 78 R I RS A HLT (R
BREEER), HWZHEhRTEESE, B8R
7~ CHy. HoS S50 J5pE o & i 55 = (IEIW, 2018),
[ BSP BIF 5 X T 24 5 H )2 5 R )2, Y
B ERAE T, BRILZ A, TSR SN A TE 5 2
HORE A8 . WEFE A, PN F 2 R RSk Ak R
MLz, kT2 KR UTRR(EBERSE, 1995),
KR ZrFRAGRY TS, ¥ 58
e H RN EEAE . Eia LRE A D
WERMERAAE . R AP T ZE L LR
DUBLUR TSRS $ 486 1 b S () R 8 45 (45 )
N RESE LA 2617
52 EHRTE5WMTUXERE

WA T g gl =2 2L U AR T R i
Rt AT RS, FEREIE T, Wk E U Bhe
JE U AT & SR TTE T a4 . BF 9 X R
WD, ZLIEERERD . BORE SR SRR
R IE AR B, F A IR A AL A Y, BB
SYPEREE ORI ML N RS, 2 50 R R
LR 5 4 oAz, W EERCEDINC R,

S A A, S Ak T R T B
B, B SR A B TR, A AR
R A e B A A Tl A AR R (F 3G, 2009),
IFi) B A v 5 A BB A T S SR A o G 1
THCTT AR TF 5 8 22 5 R A T e T, H 2R
I EE MR, 2ok B R X 5 Al S A AR E A
HIJZeb R, R AT —E BIEPEER . fiiREh
WIEE . SOF K U, LIS 7E R A TR IR ER 18
JRTE FVE R S50 b i i Rk & 2B v AR R
H,S A . 78 70 2 BTG PR RVR BE 1 451 T, HoS B %8
555 il B S MR A IS PR & AR O, B A Y
TR A (FeoSs), DU 7 i 44 38 2k 25 44 rh 2k i i o
SRR WS VR (FesSa), MR B, FEmiPE
sl IRERT, WO A RABOERAR (T 3
&, 2019). [RIEAE BRI B RIS RS T, &
B A AR USRI BE JRUR U IE s 4k
UUVE, TE Ao 1 5 B AR o Bk % D) kAR ) 31
% . Hi \(Goldhaber et al., 1987)WF 58 £, WA A
() pH 2 4 il IR o /) SC B R R =2 —, 7 pH fELEE
i 6 B, AN R E R K. IR X S b
R EE @A, UL T A AT RE 2 T R
PEY, AR TR, SR P . B
SR R THT A1 2 W B — o B4, Y IR B — e vk E
HIETE, SPLERIRER A SR IR 1Y 74 HoS i JFIE i LA
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JEARTE 3 7= F A HIL 5T 40 s oA ) 0 7 Bl (] D).
WFFE DR W50 J2 v & B & Al ALt E B T
WA T AEMER .

T A0 I A T A R S B Rk, A R T
=R E o [RIEZRY B 25 5 TH TS sl 11 B 25 W7
P, MRS KW 2 O, SR T T X Y
37, N AR R AL T W B A5 R P9 X
WaA AR R T, HEE ey YinEa . MiNa . Bx
RESERTIOH KRY Fe?* . Mg?* . Ca”. TiZ'HEARDS
TE R PR GRIE R 4, 2017), &Y Fe* ik
T RAFERIREE, JF SEMART IR R HS 4
BT RUE A BB (At &, 2019), Mg*. Ca**,
Ti" & T 5 HAMBA B T4, BT etk .
Hof . Z255%, i TRBIENER, MRXER
SRZUA AR B G, KK A AR N 48 R
Yy, BB EVAS ke A, IR R S R
R AL R R it — 2 & B (IR E5 55, 2011; R
WEEE, 2015; SEHESE, 2016; BAASAE, 2020). JCHTIE AL
TR 53 Wi s v Bl s Ak, BRI A E
3 B AR UUTE . TERFST IX & BLA kAl et i i T
B I S PR RS DA DG AN, DRI A IR 7E
23 ] b AT RO Dk O &R o3 U0, ol il
Je B BT B O s BT B T AR

6 4k

(1) & 7 b Bl ™ PR v il 32 2 DU ST Bl 4 K
W Bt il O SAE A, W A 2N )
S VAR P 7 S W 5 O S
e KoRahA, EMY 2 ES ST T,
HRREY

Q)FF & ARG — Xy RS0 Bz
WA PR B DIR AR . RO AR, £
S g, bS8 d¥Scor AL
}1-55.6%0 ~ 23.2%0, “T-¥I{H }1-20.87%0, W ZZ{H N
78.8%0, LALTEIEIR, Z5G XN HL BT 5, A
SRR HLAT A0 R A R A SRR R b 2 A R R
A DA FE A

RV ATFEZIE Y HIWZRD A 1A | Al
W YIRHE LBk S RN, &5AaT AiF5E, A
SRS XAl 28 07 T T TR SRR T A BRI A S
YOS BT, R R R S S A ML Sk il s A AR
T LB IE, Al T RIS R IR, S
US B J5 . U™ e SR T0 U0 75 4l B % il 45
I3 R S A AR IS

B ARtk —w= KIARAFI LR ET
Rd ey X FFH 8.
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