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Abstract: The Etouchang Fe-Cu deposit is one of the well-known Proterozoic copper-bearing iron deposits in central

Yunnan Province. Besides Fe and Cu, rare earth elements ( REEs) coexist in the deposit. In this study, the authors
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used the automated mineral identification and characterization system ( AMICS), which is the most up-to-date min-
eral automatic analysis system in mineralogy and geology in the world, in combination with scanning electron micro-
scope and X-ray energy dispersive spectrometer ( SEM-EDS) microstructure in-situ analysis technique, to perform
quantitative mineral identification in the Etouchang Fe-Cu deposit, and obtained the undertaking unattainable by
conventional means of rock-mineral identification. The authors found for the first time independent rare earth miner-
als (e.g., parisite, bastnaesite and fergusonite) in the ores from the Etouchang Fe-Cu deposit. Parisites are mainly
concentrated in the banded magnetite ores, mainly exist as hypidiomorphic or allotriomorphic granular texture, ir-
regular micro fine-grained granular aggregates, and are closely associated with gangue minerals such as calcite and
chlorite, which are located in the marginal fissures of magnetites. And in the parisites, there exist widely distribu-
ted bastnaesite precipitates, which are mainly tabular or columnar, lamellar and acicular in form. Fergusonites are
also mainly concentrated in the banded ores coexisting mainly with chlorites, and mainly exist as small fine-grained
Energy dispersive analysis of X-rays show that parisites and
dominated by Ce, Nd and La, with the order of Ce > La
> Nd generally. In addition, they contain a small amount of Pr and Y. Fergusonites contain many kinds of metallic
elements such as Nb, Fe, Y, Ce, Nd, Ti, Mg, Ca and U, and the content of Nb in the mineral is relatively high

(Nb=39.15% ~45.03%), rare earth elements are mainly Y, with a small amount of Ce and Nd. The discovery

hypidiomorphic or allotriomorphic granular particles.

bastnaesites are rich in light rare earth elements ( LREEs),

of rare earth minerals in the ore has important implications for the study of the genesis of this deposit and Precam-
brian ( Mesoproterozoic) Fe-Cu (-REE) deposits in central Yunnan Province. According to the generation charac-
teristics of rare earth-iron oxides in the deposit and regional metallogenic geological background, combined with
previous research results, the authors consider that the formation of rare earth-iron oxides of this deposit was related
to the deep (mantle) magmatic activity during the breakup of the Columbia supercontinent and was reformed and su-
perimposed by the late hydrothermal eveni during the Grenville orogeny and breakup of the Rodinia supercontinent.
Key words: rare earth minerals; fergusonite; Fe-Cu deposit; Etouchang; central Yunnan Province;
AMICS
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Fig. 2 Simplified geological map of the Etouchang Fe-Cu deposit in Lufeng, central Yunnan Province, showing sampling sites
(modified after Li Zhiqun et al. , 2004; Wang Xuewen et al. , 2015)
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Group; 3—1st member of Mesoproterozoic Etouchang Formation, Dongchuan Group; 4—Mesoproterozoic Luoxue Formation, Dongchuan Group;
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B magnetite 29.45
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e [ pyrite 17.79
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B ankerite 531
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§ [ calcite 0.34

[ pyrrhotite 025
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Fig. 5 BSE and classified AMICS images of chalcopyrite-bearing massive ore (1.C2-2-1) from the Etouchang Fe-Cu deposit
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B magnetite  67.82

B calcite 15.74
B apatite 9.14
W ankerite 1.85
[ chalopyrite 1.39
[ chlorite 0.80
epidote 0.19
0.55
0.34
0.19
0.18
0.05
B dolomite 0.05
[ biotite 0.04

[ Jwollastonite 0,01
[ truscottite 0.01
B fergusonite 0,01
monzaite-Ce  <0.01
U [ bastnasite <001

[ unknown 1.64

Bl 6 mmatrf Rk BRI R A QUSRI AT (LC24-3) BSE EI{S AT AMICS PR 45 AR 4]
Fig. 6 BSE and classified AMICS images of banded ore (LC2-4-3) from the Etouchang Fe-Cu deposit

x 1 ZRRFEBLTRET RERET A(LC22-D#H & AMICS # ¥ EE N4 R
Table 1  Quantitative composition of the massive ore ( LC2-2-1) by AMICS from the Etouchang Fe-Cu deposit

e WA W4 wy/ % W E /% TR um? AR5 22 W hrHE S 72X
1 73730 magnetite 38.53 29.45 6 070 731.97 0.00 Fel* Fe’* 0,
2 Hzf dolomite 20.12 27.89 5747 921.34 0.01 CaMg( CO;),
3 TR pyrite 22.64 17.79 3 666 796.26 0.01 FeS,
4 PEp quartz 6.03 9.06 1 866 515.43 0.01 Si0,
5 =P e ankerite 4.11 5.31 1 093 976.57 0.01 CaFej s Mgy s Mnd % (CO5),
6 KA apatite 3.96 4.89 1008 161.66 0.01 Cas (PO, ), F
7 IRERA hematite 1.99 1.48 305 002. 63 0.02 Fe3 " 0,
8 =AM anapaite 0.26 0.37 75 550. 47 0.04 Ca,Fe?* (PO,), * 4(H,0)
9 A calcite 0.23 0.34 69 125.21 0.04 CaCO;
10 Y e chlorite 0.24 0.31 64 172.72 0.04 Fe* Mg, 5 AlFe] 5Si; AlO,, (OH) ¢
11 Tk B RRAT pyrrhotite 0.29 0.25 51 107.52 0.05 Fey o5S
12 BRI A actinolite 0.11 0.15 30 019.49 0.09 Ca, Mg, sFet % (Sig0,,) (0D,
13 e augite 0.12 0.13 27 503.31 0.11 Cay 9 Nay | Mg, o Fed 5 Aly 4 Tig 1 Si; 4O
14 s epidote 0.12 0.13 27 128.87 0.06 Ca, FeFeAl( Si,0,) (Si0,) 0COH)
15 A chalcopyrite 0.03 0.03 5 746.29 0.20 CuFeS,
16 GRBRAS M parisite 0.02 0.02 3329.95 0.19 CaCe, | Lay ¢ (CO;),F,
17 TEK A wollastonite <0.01 0.01 1303.02 0.35 CaSiO5
18 Hg unknown 1.19 2.41 497 146.34 0.01 -
19 Gl total 99.99 100. 02 - - -

S BUSTIR TR0 A CLC24A3) I WA . 78.82% 5 iR 41 9. 63% i K 41 6. 57% « ¥ il i~
MEE(E 6.8 2) MR DK A: BT 1.32% BE=41.30% EE5%N0.62% 446 A



486 % E ﬁr Rz NPT
*2 TEBREBL KRBT RFYLETRT A(LC2-4-3) # & AMICS # 4 7E B 45 R
Table 2 Quantitative composition of the banded ore (LC2-4-3) by AMICS from the Etouchang Fe-Cu deposit
A= /B R/ E & wg/ % HAE S/ % T um? AHX 15 72 Wi 5y 72X
1 7= magnetite 78.82 67.82 11 982 165.44 0.00 Fe3* Fe’* 0,
2 JifRA calcite 9.63 15.74 2781 178.83 0.01 CaCO,
3 WA apatite 6.57 9.14 1 615 490.97 0.01 Cas (PO, )4 F
4 4EPaY el ankerite 1.30 1.85 326 639.82 0.02 CaFe} s Mgy s Mnd % (CO5),
5 HEHT chalcopyrite 1.32 1.39 245 852.30 0.03 CuFeS,
6 Sl chlorite 0.57 0.80 140 661.76 0.03 Fe3* Mg, 5 AlFe) % Si; A0, COH)
7 T pyrite 0.62 0.55 97 042. 89 0.05 FeS,
8 g quartz 0.20 0.34 59 859.26 0.07 Si0,
9 S A epidote 0.15 0.19 34 228.11 0.06 Ca, FeFeAl( Si, 0,) (Si0, ) OCOH)
10 R hematite 0.17 0.19 32 715.40 0.05 Fe3 * 0,
11 SR AT parisite 0.17 0.18 31 387.42 0.05 CaCe, | Lay o(CO;)5F,
12 A allanite 0.04 0.05 8 527.07 0.09  Lag 5Ceq 5Caq 5 Yo sAlL, Fe(Si0, )5 COH)
13 Hzf dolomite 0.03 0.05 8 217.54 0.16 CaMg( €05 ),
14 MR biotite 0.03 0.04 7 738.27 0.16 KMg, sFel % AlSi; 0,0 COHD | 55Fy a5
15 EK A wollastonite 0.01 0.01 2 156.73 0.33 CaSiO,
16 =RAE5 3 Ve truscottite 0.01 0.01 1597.58 0.33 K, Ca;, (Sig05),COH) 5 (H,0)5
17 L™ fergusonite 0.01 0.01 1143.27 0.26 YUy 02 Nby 4 O,
18 YY) monazite-Ce <0.01 <0.01 429.35 0.44 Cey s Lag »5Ndg , Thy o5 (PO, )
19 S bastnasite <0.01 <0.01 114.83 0.76 Lay 4Cey ¢ (CO;DF
20 He unknown 0.35 1.64 290 509. 60 0.01 -
21 Gt total 100. 00 100. 00 X - -

0.57% «£1 9% 0.20% 73K 0. 17% £ 7541 0. 15%
&5, S /DR RS AT (0. 17% ) T 41 (0. 04% )
MECHRAT (0. 01% )5 CEDFi 04

AU AL S5 4w IR0 f1 (LC24-3)
MPORBEZR D A (LC2-2-1) i R LA > &1
T, DU SR . Hod, S 8UHPIRET A
(LC24-3) B TSRS E (0. 17% ) Z Ak, i & A1
TR IHSTE A7 (0. 04% ) M ELAEH™ (0. 01% ) < T Bk
Bl U A 45 R A (LC2-2-1) H ok BB & 1)
SIS, WA 0.02% .
4.2 HADREEBITYRESEE
4.2.1  FEKESEAT

A AT 4y 1 XA (Ce, La),Cal CO4 1,F,, 22
SR (Ce, La) [ CO, IF SR ES CaCO, % 1: 1
Y1 R 2R B L S R b 2R ), S — P T ()
R L R R R 2 ) il 2246, 2014

A SCAERE S PR FP R B0 S A i ™ 2
BRAEAR B IR A, Bk 0.17% it Ak
AT, AR AL CHE 60, 4 AR B4, hiAe — M
/NF 30 pm, TR AR AR 2T DR A,
2 09 B AR R AN R IR R A A A, 5 k™ ) Bt o
(1) 7 ff AR08 A S5 kAT A ) R o SR A, A ik
fili G R CE Ta7h), o SRS Sl 2 BT Ol

WM B B A P GRS Bl AR D B — 3557 B
AL, W3l 7 A B BCIR B AR R R S EEIR 0 3608 il
W AR B 2 CB Te7d), A 45 S 1k — %
EARGOIR FEIR BHCEIR o

AR IO B B4 IR A TR H ) SRR S
L A SRR AT AT X SR e o b C I
8a~8h), 113 FI] 6l ik £ 4l 1™ 1) ~F- F 4k 2% o = AL R
C3.36%.0 10. 9% . F 1. 41% . Ca 18. 89% .
La24.29% Ce 33. 77% Pr 1. 84% . Nd 4. 49% .
Y 0.96% : 15k 28 B Bl 16 P 3 40 2 o0 3 A sk
C7.55%.0 19. 88% . F 6. 33%. Ca 3. 17% .
La25.91% . Ce 32. 00% . Pr 1. 34% . Nd 3. 41% .
YO0.41% (K 3). W ESBM - I6HR, Bl Ce.
Nd.La A ¥, % Ce >La > Nd, &/ Pr.Y, U
PEJCE U M Th AR,

WEAh s AR SCHE UR BB A7 R B R T /b &t
MRS AT, & =R M, U 0.02% At F
TR U AT TR ) R B, 45 & 4H /N, R
/T 10 wm, FEE AR AR 2 AT,
Ho> WORL B R B AR U, 5 5 4R AR i A
Te 7)), Hap i KR HEY, I8 W iz L
CTRBRAES BT T BT PGB e I B

X5 2k A1 h0 20 BT 49 B PO 1 b SR 85 Sl A
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2N Signal A=HDBSD EHT 15,00 kV WD=8.5 mm Mag-200KX | |, 3 pm,

SignalA=HDBSD EHT=15.00 kV WD=8.5 mm Mag=2.00KX 100 um

SignalA=HDBSD KV WD=8.5mm Mag=100X |

K7 mrke R RS BRI R L0748 BSE TOWE 3K

Fig. 7

BSE images of the major rare earth minerals of ores from the Etouchang Fe-Cu deposit, showing part of locations of EDS

point analysis
Par— B ES 5 Ap— W KA s M—HREZRE™; Cop—34HIN"; Chl—4RYE AT ; Cal— Iy i ; Fer—HB4ELHEN"

Par—parisite; Ap—apatite; Mt—magnetite; Cep—chalcopyrite; Chl—chlorite; Cal—calcite; Fer—fergusonite

PP 322 e R AR C 7. 37% 0 20. 13% -
F3.06% Ca 18. 00% + Fe 2. 10% + La 17. 59%  Ce
24.87% Pr 1.84% Nd 4.78% Y 0.26% (£ 3).
Wt E %Mot Ml CewNdLa 5+, —f% Ce
>La>Nd, %/ Pr.Y, LS 0% U A Th 1)
AR
4.2.2 MELHENT

Fa ELEN™ CYNDO, ) & —Fh & H 40 W L4
P IEPEEH R SR W) o A SCHERE L) 0 IR b U H
AR FEEAFAE T8 R Avh, 5 &
i 2D AA 0. 01% Fed, RORLAHAT, — Mk 10 wm Ao
iy 2 BAKRKDR, 290 A T A i S 45 1
H, S AEIKAT YR REVICE 7g.7h) .

IO MG BN HEAT X 5T 2k B8 1% 55 2 BT C
8c), 19 B EL e I TC = ALk 0 29.54% |
Si 1. 63% . Ca 2. 69% . Ti 2. 21% . Fe 9. 03%
Y 5.62% Nb 42.31% . Ce 1.76% Nd 2. 68% F1 U
2.52% (R 4) . WWRFFEGER)Z, 45 s
Bk, Wb FEEJEICEAN NboFe Y. Ti.CeNd.
Mg.Ca. U &, Hor Nb )% B4 m, — RAE 39. 15%
~45.03% 2 8], HH# LIouEU Y A E, o
Ce Nd 5M LIt % .

Ueah, B A m A A KA (B S B 6), T
SULACTPIRE A RS Bk 6.57% « B4 R IR AR
AEEREARS A GHCE 7a76.70) , SR
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Table 3 Analytical data of parisites and bastnaesite from the Etouchang Fe-Cu deposit by EDS point analysis
WA LAY RS C 0 F Ca Fe Y La Ce Pr Nd B
1 7.12 19.02 3.02 17.61 2.12  0.49 17.97 25.89 1.97  4.79  100.00
2 7.82  20.58 3.44 18.77 2.78  0.08 16.87 22.90 2.04  4.72  100.00
5 8.02 21.53 3.15 16.93 2.02 0.13 17.56  24.25 1.73 4.67 99.99
6 7.67 21.08 3.26 18.13 2.34 0.29 17.01 23.77 1.86 4.57 99.98
SRS A (LC22-1) 7 7.50 20.63 2.79 17.62 2.07 0.19 17.68  24.83 1.77 4.91 99.99
8 7.92 21.47 3.24 17.77 2.18 0.23 16.70  23.99 1.70 4.79 99.99
9 6.01 17.42 2.56 18.93 1.73 0.26 19.24  27.17 1.85 4.83 100. 00
10 6.92 19.27 2.98 18.24 1.53 0.43 17.70  26.17 1.78 4.98 100. 00
PYME 7.37 20.13 3.06 18.00 2.10 0.26 17.59 24.87 1.84 4.78 100. 00
30 3.64 11.90 1.50 19.89 - 0.36 22.88 33.19 2.16 4.49  100.01
31 3.65 11.86 1.46 20.93 - 0.79 22.54 32.84 1.47 4.47 100. 01
32 2.99 10. 62 1.30 20.15 - 1.50 23.35 33.45 2.11 4.55 100. 02
A AIY(LC24-3) 33 2.99 9.21 1.29 14.73 - 0.86 27.77  37.03 1.85 4.26 99.99
34 3.07 10. 48 1.31 21.19 - 1.29 22.91 33.43 1.62 4.70  100.00
35 3.79 11.89 1.61 16.46 - 0.94 26.30 32.66 1.85 4.48 99.98
FHE 3.36 10.99  1.41  18.89 - 0.96 24.29 33.77 1.84  4.49  100.00
36 8.82 22.80 7.50 3.67 - 0.27 22.83  29.57 1.24 3.29 99.99
37 7.88 20.63 6.89 3.38 - 0.46 24.72  31.00 1.54 3.52  100.02
38 6.95 19.43 5.55 3.00 - 0.29 26.34 33.22 1.59 3.63 100. 00
FURREIT(1C24-3) 39 7.19 18.45 5.57 3.20 - 0.68 26.42  34.00 1.19 3.31 100. 01
40 6.96 19.08 6.51 2.74 - 0.39 27.02  32.45 1.36 3.50 100.01
41 7.49 18. 88 5.97 3.05 - 0.36 28.15  31.75 1.15 3.20 100.00
T E 7.55  19.88 6.33 3.17 - 0.41 25.91 32.00 1.34  3.41 100.00
30, Ca 50r o 60r b
| a b ¢
‘ SRS (LC2-4-3) 40 SRR (LC2-4-3) ot WL RH (LC2-4-3)
' 304 3645 14 425
30
%
:,3 20} |F
C] La(.'c
10 Ce Ca U(l‘a_rjCe .
L L i r 0 L i i
0 2 4 6 8 10 12 14 0 2 4 6 &8 10 12 14 4 6 8 10 12 14
fiE it /keV e/ keV fie it ke V
K8 LT B R 4 M he ik &
Fig. 8 EDS diagram of the major rare earth minerals of ores from the Etouchang Fe-Cu deposit
ASCHIH X RIS ST e A P RR I B REE A7 IR KBl A K 8 REE A7 IR K vk Z€ vp Y

B ez, XA RE R i1 WA &N, 5 80k &
AN T sIve N
4.3 BT IERWIR

JE LB IR B ) 3 B R Al Ce,s
La),Cal CO, 1,F, R AT ( Ce, La)[ CO, JF, ¥ )&
T LK IR £ R AW, 5 A R ) AR A
W RIS Guo and Liu, 2019), W3 F (1 = 56 f# i3
K7 REE-Nb-Fe 1R C 1 228 55, 20125 R0 5%,
2012) Y )1 ZE P8 % 7l 5 A b o ay CRB 2 PR K

Jiny

REE iR L /N REE 7 R &)« JE 4= 307 o —
SR M LA IR (3G 45, 2008 Liu et al.
2018) ¥ b Jei 5 4 K BB A K (Xu et al. s
2014; Ying et al. , 2017) < H R RTS8 84 -4~
IRCHRAE G4, 2014) Il AR B0 84 L IR CHE )™
25,2011 B, 2013 B, 2017) E T
X o 3 44 ) Fe-Cu-REE B IK (#7525,
2005) o B b PR A ALY A - HH - B A TR
(PR, 2002; MK AT4E, 20100 BL & SE [ A
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A8 JE PN P 7E M 7]  Mountain Pass) B8 KAV &M+ 0
PR( Dewitt et al. , 1987; Castor, 2008 ) - 8 K FJ IV %
MUL 52 31 C Olympic Dam) i K Fe-Cu-U-Au-Ag-

REE # K ( Johnson and Cross, 1995; Johnson and Mec-
Culloch, 1995)%5 (3 5), JLM T4 35 DL Sk 45 fili
BRI 255 TR IR 2R R ok & .

F 4 ZTEARERLRETRPIEILRT RIE SR wy/ %
Table 4 Analytical data of fergusonites from the Etouchang Fe-Cu deposit by EDS point analysis

VmAERES AR 0 Si Ca Ti Fe Y Nb Ce Nd U M
42 27.56  1.65  2.63  3.47 856  6.28 43.11 1.79  2.47  2.49 100.01

43 28.11 1.92  2.65 3.19 9.40 592 41.65 1.87 2.59  2.70 100.00

44 29.64 1.74 2.52  3.08 814 6.11 42.10 2.11 2.25  2.32 100.01

BT (LC243) 47 31.93  1.55 2.63 2.18 11.00 5.45 39.15 1.74  2.53 1.83  99.99
48 30.58  1.24  2.97  0.66 8.82  4.85 42.72 1.57  3.38  3.20  99.99

49 28.54 1.55 2.90 0.55 8.56  4.83 45.03 1.66  3.10  3.29  100.01

50 30.44 1.74  2.53 2,37  8.75 5.88 42.44 1.61  2.45 1.80  100.01

M 29.54  1.63 2.69 2.21 9.03 5.62  42.31 1.76  2.68 2.52  99.99

XF LRI 5T 1 A AR R AR AR T IR (3 50, W] B
RO, BARAN R RAEA R I W38 75 50 i 3
L A AT IS 7 TR AR K IR 22 5 {H 2 1] A
R IR 2 Ay o i A B R Ak 85 5 A L ARG
BRIR B RV 10T 15 S 1R 350 25 2 05 8l R e
H G B AT ACAE A5 % D) AH OC CHou et al.
20150 o KT 5 CH5) Bl 1) e RIS =X, 22 8005738 A
Shy s R 2 R VR D 5 A C g )
KIG B I, I LR S W e 2 B LS B s 5 1) LA
PSR e AR NN AE Eol N L RS R TR RN
DA 5 S AOR, ] DL KUK R S A TR &
(PRLRAE, 2007; Zheng and Liu, 2019) .

BT RE3K )00 DR M 53 R AE E A7 4 5, 4020 4K
W THRRR A9, 1984, 253G REAE, 2004; &
PeAE, 2012) , Wi A A #E K0 IR A — AN 2 IR
WAEA SN EZ A BB K. 34K, R T 8
WA EA Re-Os 25 04 1 487 £ 110 Ma
(MSWD =0.47,Zhao et al. , 2013) ; #2AH" Rb-Sr %%
INZEAE RS h 1 453 £28 Ma( MSWD = 1. 02, Zhao et
al. » 2013) s LR &5 2 CHR R AL IR 4 (oA
B Sm-Nd S5 ZR4E RS 1 448 £5 Ma RISH A R
CORRED T T, B 4R 28578 K 4 €0 3 1 78 i
Sm-Nd %5 I 28 42 % 1 031 + 17 Ma i 3 15 4%,
20170, W10 B T 83Kk )0 IR 1) B AT A 1%
(1.50 ~1.45 Ga) FIH#GH SOEINARC ~1.0 Ga)o fH
FHE R, 17 % 5 2Bk Columbia i 2% K ifi filf i
RETEARINHE(CL.9 ~1.85 Ga, Rogers and Santosh,
2002; Condie et al., 2002) Z JG ¥ UG 24 /R (1. 84 ~
1.60 Ga, Hou et al., 2008) E 52 44 M# (1.3 ~1.2

Ga, Zhao et al., 2002, 2003, 2004; Hou et al.,
2008 ) [t B ) FE A — ;)5 35 W) 5 A2 Bk % Rodinia
2 KBl SR I a1 (1. 10 ~0.9 Ga, 4 BRYERS AR ¢
S Al 4 38 1L 3Z 2, Watt and Thrane, 2001; Tack et
al. , 2001; EMYT, 2013) FA 5. s, KEHF
FERWL, 451 b 5 V4 1 2% 3l A7 7 850 ~ 750 Ma 1]
R FRABER N B 7k R 855 5 S 0% 20 R 4 O3 4%
2004; Greentree et al., 20065 Zhang et al. , 2007; 4L
2, 2012, 2013; Zhou et al. , 2014; 4xIE4RH%E, 2017),
M 51k B R AR R, XA T 9 A0 Bk -
M IO IR A R B R =B A A
ZREATE R A S KA ) 1 S AR A
MR, Z 5 5 X 38 7208 8)) - ¥ UL IE 3)
(ZERRAEEE, 2001 5 B2 R 45, 2015) DL & A3k 1% Rodi-
nia #BLH KBk 244516 (0. 85 ~0. 76 Ga, Li et al.,
2008; Xia et al. , 2012) FIHI 4 Z4f#( ~0.75 Ga, Li
et al. , 2008 ) [ 7] g 5 — 2L

Dk, e BB A 7 — R AT IR Al k-
B CFf A IR DL e & 4 ) k46 - R 1)
W FURR BEAN AR, A RSk B4 (—F6 1O IR
LGB B T IR AR X T
PR TRFAE S 2 ZE B 0 32 46 R 2 S5
Fa A BT I ARAE T3 T AT — 2 AR AL, 36 I 3
LW IR FE T Re S1E40 )0 RS, 6 -
BRI TT B 7E Columbia #8 K [l 24 I 11 C 1. 50
~1.45 Ga) ¥R CHuE D 3 2 AR B 47 Sk ™ 4 o,
[ o5, 52 28] 5 B PR Bk o A AR AT A5 B0 -k
FACIIHESR , IF 32 J5 A C ~ 1.0 Ga) I & Ik
EAEH .
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