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Mineralogical characteristics and genesis of Bama nephrite
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Abstract: Following the discovery of Luodian nephrite and Dahua nephrite, another nephrite mineral spot was also
found in Bama, Guangxi, which also belongs to Qian-Gui area. Analysis methods, such as orthogonal polarization
microscope, X-ray powder diffraction, electron probe microanalysis and artificial heavy concentrate, were employed
to study petrographic characteristics, mineral composition, color-forming factors and the genesis. These studies
show that the main mineral composition of Bama nephrite is microcrystalline tremolite or actinolite, and other minor
minerals, such as talc, limonite, kaolinite, etc. Bama nephrite shows felty structure, bundle structure and structure

of the pattern of aquatic plant. Spots of Mg/ (Mg+Fe™ )— Si of Bama nephrite plot into tremolite or actinolite. The
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hardness of Bama nephrite is between 5. 19~5. 32, the denstity is between 2. 81~3.00 g/cm’, the refractive index
is about 1. 61. Talc, auxiliary mineral of Bama nephrite, is the cause of lower hardness. According to the electron
probe data, the relevant chemical formulas of Bama jade were calculated and compared and analyzed, we found that
the green color of Bama nephrite is related to 0. 08 ~0. 67 a. p. f. u of Fe in C site in tremolite, which suggests that
the increasing content of Fe in C site in Bama nephrite leads to change of the colors of nephrite from light purple to
dark green. The data of X-ray powder diffraction show that goethite was in the structure of the pattern of aquatic
plant, implying that the structure of the pattern of aquatic plant of Bama nephrite was formed on the surface of the
earth. Through field observation, the comprehensively analysis of major elements, rare elements and rare earth ele-
ments, and comparison with related features of other mine point, the authors consider that the genetic type of Bama
nephrite deposit is belongs to stratabound and contact metasomatic magmatic hydrothermal deposit, which is result-
ed from the magmatic hydrothermal contact metasomatism induced by diabase intruding into carbonate rock. Bama

nephrite is the same genetic type with Luodian and Dahua nephrite deposits in Qian-Gui area which have been

found in previous study. They are belong to the same ore belt.

Key words: Bama nephrite; structure; composition; mineralogical characteristics; genesis of ore deposit
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Fig. 1 Regional geological of Bama nephrite deposit ( Guangxi Institute of Geological Survey, 2019)®
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a—occurrence of tremolite mineralization zone; b—Bama nephrite in the field; ¢—diabase; d—marble limestone; e—Bama nephrite and
siliceous rock ; f—Bama nephrite
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Fig. 3 Photographs of Bama nephrite samples
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Fig. 4 Microscope photograph of Bama nephrite
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Table 1 Gemological characteristics of Bama nephrite samples
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Table 2 Quantitative analysis results of X-ray diffraction

in Bama nephrite samples
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Fig. 5 XRD spectra of Bama nephrite samples
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Table 3 Electron microprobe analyses result of Bama nephrite samples
i, HKA(E-3) RERA(-9) WH KA (-10)
i35 £1-3-1 £-3-2 £1-9-1 £-9-2 ['-10-1 [-10-2 [-10-3
Sio, 60. 16 58.72 61.62 60. 67 57.74 58.62 57.78
TiO, 0.00 0.06 0.05 0.00 0.08 0.00 0.00
Al, 04 0.09 0.27 0.30 0.26 0.07 0. 06 0.15
FeO 4.80 4.80 0.64 0.73 6.46 5.91 4.80
MnO 0.37 0.39 0.33 0.39 0.96 0.55 0.51
MgO 20. 84 21.04 23. 86 23.35 19.34 20. 33 21.95
Ca0 11. 69 10. 35 12. 69 12.53 12.77 12.72 11.89
Na, O 0.06 0.05 0.04 0.06 0.01 0.05 0.02
K,0 0.01 0.00 0.03 0.01 0.02 0.01 0.01
Total 97.97 95.68 99.55 98.02 97. 46 98.26 97. 11
Si*t 8.00 8.00 8.00 8.00 8.00 8.00 8.00
Ti** 0.00 0.01 0.01 0.00 0.01 0.00 0.00
Al 0.01 0.04 0.05 0.04 0.01 0.01 0.02
Fe* 0.55 0.56 0.07 0.08 0.76 0. 68 0.56
Mn?* 0.04 0.05 0.04 0.05 0.11 0.07 0.06
Mgt 4.24 4.38 4.70 4. 68 4.03 4.18 4.54
Ca* 1.71 1.55 1.80 1.80 1.91 1. 88 1.77
Na* 0.02 0.01 0.01 0.02 0.00 0.01 0.00
K" 0.00 0.00 0.01 0.00 0.00 0.00 0.00
Mg /(Mg* +Fe?") 0.89 0. 89 0.98 0.98 0.84 0. 86 0.89
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Table 4 Crystals chemical formula of Bama nephrite samples
FEfh AL E#
t-3(1) ( Cazlfﬂ Na(;. 0)1.7( MgifZAMn%)fmFegfss Alg%l )4 SASi? 0, (0H), A
t-3(2) ( Ca?ss Nﬂ;. o1 ) 1.56( Mgifss Mn%}fOS Fe%)TssAl?fmTiéfm )s. 04Si§+ 05, (0H), (EFe)
E-3CFH) ( Ca%f“ NaS. 02) 1.65( Mgif}l Mn%fos Fegfss Algfoz Ti?)fm )4, %Si? 0, (0H), A
E-9(1) ( KS‘ o1)o.01( Ca?fso Nag_ o) 1s1( M%iyo Mnéfm Fe(z)fm Al?)fos Ti?)fm ) 487 Si? 0, (0H), BN
&-9(2) ( Cazlfxo Na(;. 02) 1.52( Mgifﬁs M“?)fns Fe%)fos A1(3).+05 ). 865i?;+ 05, (0H), BINA
E-9( 7)) ( KS. o1) 0.01( Cazlfxo NaG. 0) 1.5 Mgifﬁ«) Mnffos Fe?)fus Al?fos Ti?)nn ) 4.88 Si?f 0, (0H), BN
E-10(1) ( Ca%fgl ) 1o Mgifonn%)fn FC%;76A1(3).+01 Ti?)fm )4, 925ig+ozz( OH), A
E-10(2) ( C'dzlfss Naa o1) 1.80( Mgifls Mnéfm Fe%)fas A]<3).+01 )4, 94Si§+ 0, (0H), A
©-10(3) ( Ca%TW ) 1.77( Mgifsz& Mn(z)f% Fe?)fsaAl?)Toz )s. 185i?<+ 05, (0H), PR
-10(F3)) (Cal'ys) 1 ss( Mgl osMng osFeg'ss Al ) 5Sig 05, (OH) A
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Table 5 Artificial heavy concentrate analysis result of sample Ba-1

(R E W PIHRE
B B O AR Bk R E W, B4R, MR RiAR 0. 04~0.2 mm
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e, A BRI 32 YR IFDRRR D U, W RBP4 8 R i IR S T (2 B, B BE AR, M BN 2 4, A B,

eya) RO, SRR S AT L B R R AR AR, A MIDGEE  RIAR 0.03~0. 12 mm, K REL.1.2~2,2~3; e PELF,
JES 15 AR, A2 500 AN S, 032 % A ) il 2 e S e e R A ke
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Table 7 Aboundance of trace element of
Bama nephrite samples

Table 6 Major element content of Bama nephrite

G -1 ®-3 -9 -10 [-13 -
— TE B B30 B9 B0 E-13 Bl sl
Sio, 58. 60 58.82 58.24 57.58 58. 60 a0 47 i@ 3 4o\ em 2
1 . . . . . £
AL, 0, 0.31 0.20 0.27 0.46 0.55
Be 0.11 0.76 0.22 0.29 0.35 1.64 2.8
TFe, 0, 1.86 2.48 0.82 5.82 1.04
P 89.0 80.2 65.7 84.6 56.8 148.0 1050
Ca0 11.16 11.05 11.76 9.82 11. 14 < LHENM 1Or1s 137 o9 22
C e \ . . . .
MgO 23.89 23.82 24.43 22.19 24.43
Ti 67.7 847 161.9 76.4 71.9 1274.0 5700
Na, O 0.02 0.02 0.01 0.02 0.02
% 2.53 3.06 2.93 3.07 1.8 67.20 135
MnO 0.42 0.31 0.50 0.33 0.64
) Cr 5.53 15.56 18.08 13.04 5.95 144.00 100
10, 0-01 001 003 0-01 0-§ Mn 2981.5 2421.9 3482.9 2799.1 5387.9 537.0 950
n . . . . . .
P,0; 0.02 0.02 0.02 0.08 0.00
Co 2.76 3.61 1.69 1584 1.67 7.34 25
LOI 3.49 3.20 3.85 3.56 3.49
Ni  3.96 3.29 3.40 3.98 3.58 59.30 75
Total 99. 80 99.93 99.93 99. 86 99.93

Cu 0.41 1.3 1.76  5.87 1.10 3.01 55
Zn 15.1 247 19.4 16.1 31.6 359 70

0.2% (B e 115, 1988) , B it = - B AH [) M o 2% Ga 111 0.8 0.62 1.40 1.38 7.17 15
,fq:ll:lj}‘_'z:E/\Jj—\A,f/{CEEg MnOSIZi’S/E."\iO.OS%(IHﬂ‘EE Rb 0.24 0.37 0.24 0.23 0.16 0.81 90

%, 2016) LURITHEMII RO MaO FHIARE0.08% Y 1%y 4es o arn ses b 3
(Liu et al. , 2011a) , HF: MnO 5 TFe,0, A7 25 Zr 257 441 7.25 501 3.32 48.70 165
P &, Horp MnO A iR U -0 113 X} Nb  0.53 0.55 0.66 0.68 0.48 5.60 20
B TFe,0, @ RARATREME. S0h, RS 0 00 0 om oo oo oo 02
TFe,0, ¥4 0.82% ~5. 82% Y4{H 2. 40% , it /5 T Sn 096 .11 0.52 0.42 0.74 1.14 2
BRI HB 5 2 1 = B AL . TFe, 0, 8 0. 09% ~ Cs  0.09 0.11 0.40 0.18 0.28 0.27 3.7
1.92% (31 0. 68%) (ERTIBLSE, 2016) Boggmm  Dn o0 B T 2k 0 R A
F TFe,0; 1 0. 41%~1.96% (¥11H 0. 96% ) ( Liu et Ta  0.02 010 0.00 013 0.05 015 2
al. , 2011a) . W 0.06 022 0.12 0.12 0.00 418 1.5
o it Do e
MR TCR BT 45 2R (£ 7) AT, 5 R #1578 Th  0.36 0.44 0.45 0.49 0.33 542 9.6
TLEFENEI EGRE LA, 1988) MHI , BT & U 0.14 0.34 029 0.28 006 1.62 2.7

FEARBR Mn TR AAXT R 250, Ti TR W5 4,

BIEE YRR 50, s/\azﬁm%ffﬁ@&m (T4t 45 , 2007) .

FAGH) R BREA AR, EAT R R ITTER Mn &
A AR AR AL, B HK AR R Mn
JCE TR AN AR, K2 Mo JGFE R A,
Th/U {H°4 1.28~5.03, V-4 2. 45, B A AR

L TR TR BN 8. 23x107° ~38. 45
x107°( & 8) , &M L o R S A B 2R,
LREE/HREE B 7E 2. 03~ 13. 14 2 [4] , B B A7 bR i
e (T ) A, B BT R e R
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Table 8 Abundance of REE in Bama nephrite samples — —— r|1
BESE B B3 mo B0 m3 [ . -
La 2.56  3.13 2.11 5.07 16.8 37.8 —— [-13
Ce .27 115 114 1.95 7.36 70.1 s . ")’—fw"" #
Pr 0.54 0.43 0.35 0.78 2.25 9.46 ZT 10.00 = fﬁiﬁ
Nd 1. 86 1.68 1.59 2.81 7.65 33.9 33
Sm 0.48 0.45 0.50 0.70 1.50 6.59 ;
Eu 0.07 0.06 0.14 0.08 0.17 0.72 15
Gd 0.40 0.43 0.63 0.60 1.01 4.48
Th 0.06 0.07 0.11 0.09 0.13 0.58
Dy 0.37 0.43 0.78 0.60 0.72 2.72 gl s g o g o pon gy g3
Ho 0.08 0.10 0.18 0.13 0.13 0.45 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Y¥Yb Lu
b 0-23 030 0.520.36 0.36 110 7 B T B BRI St
Tm 0.03 0.05 0.08 0.05 0.05 0.14
Yb 0.24 035 0.50 0.32 029 088 Fig. 7 Chondrite-normalized REE patterns of Bama nephrite
Lu 0.04 0.06 0.07 0.04 0.04 0.12 KACKEA 1 E A (2016) BRI AR
SREE 8.23 8.69 8.72 13.59 38.45 169.04 KA Liu 55(2011a) ¥ (4
LREE 6.78 6.90 5.84 11.39 35.73 158.57 the data of Dahua and Hetian from Wang Shiqgi et al. , 2016 and Liu
HREE 1.46 1.79 2.88 2.20 2.72 10.47 et al. , 2011a, respectively
LREE/HREE  4.64  3.85 2.03 5.18 13.14 15.15
dEu 0.47 0.40 0.77 0.38 0.39 0.39 Vs
3Ce 0.24 0.21 0.29 0.21 0.25 0.85 4 ﬂl‘l/t\,

B e RN E L, ER L TR, 8Ce =
0.21~0.29,8Eu=0.38~0. 77, Ce . Eu ¥ ELB] & 7

Bl R
I+ o

4.1 BESEHNTMERSEERNXR
Wit FRSE R R E A, R RS E E
B AUE BN A (SRR ) A&, R ET Y

*x9 BEES5HTHRERNAEYEERN L

Table 9 Comparison of physical characteristics between Bama nephrite and the other nephrite

BoE KT PAES A R
W/ (g em™?) 2.81~3.00 2.85~2.99 2.80~2.87 2.93~2.97
RIS 1.61 1.59~1.61 1.60~1.63 1.60~1.62
fgi r 5.19~5. 32 5.2~5.8 6.26~6.67 6.5~6.9
" PRI, % BEIR BRI WO S5 E - TE ‘ s
e et i et il SO

T KA ERIR B E RS (2016) 5 2 FEE A Ak (2013) ; BTERAN R SR ok B S04 (2002)

WA kRN ET Y., INA 06 RS (E 2
6.0~6.5(FKAEH], 2006) , HHFE 1 AJH, X A
YIEAE 5. 26 247, i K T HLS(E, WA T 2 ) 5 AN
KALE(F9) ., H2 9 AIH, BEA By H: b X [ 35 [N
A BT, AR TS, B2k T2 8
AR E, EE R A A s T 5 45 7 g A
A B FEAAGL

WA EE FCRERE N 1, 3B N A BEECRE Sl 6, 1 T
B R 3% ~ 6% i A, 5 250 5 Al B I
i, X GZeM STt TR 45 S UL B #E 4k 5
I e e RIE A JS EASARIE B T BN, S

SRR IHEATE B T ¥ A, S BT BN AW AL,
4.2 KELWRARERE

L5 F /K B AL S5 (18] 8a) s HoAR A M E A
Z—, KAEEMP ) EBA AT, 20 50R SRR
S0 AR UL 5 B 8 3 20 1 A6 80 (5K e 55
2015; LRSS, 2016) , AT AMFGEIAK, BAE £
RRATERE, ) P RAC AL T J2: 54 0 — 2 0 4 T 4R
AT I S BIE 5 Fe AT A, (H AR 8 H HAR T 9
(BREERISE, 2017) B fa) AL BE F Ry I 5T 7 k™ il
JEAHAS Fe, Fo3E T B AA 19 48 T 25 09 1 FL b i s (k
WA, 2015) . FRSRFTERAIH T bR WL B A A A
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A
= % Gk

5 40 %

T AE KRG B AL S5 R R g UE S H R R A A U
AP Bz B GRS A, I HL 5 ik T H Ak
T YZ B (FEFWE, 2017)

Tt AR R L & BE, B ) R RE A K
AEH R by (0 350 0™ 7 H30 B R B B 0 ) ot AR
RIS, i A K BAE S5 R T8 e R Ol 45
H7Ei8 g 8 B A AR R, TR R E AT,
B Fe \Mn 1AL BOR % B A0 AL B R0k
[ B i3 B BT 2, 02 — IR AR 7 ((E T B
2002; #HE3CAE, 2013)

IKFEAE B AR S 18 X B i A i 1 (&
5) W, FEE B A P AETE B WA, X 5 HA 5
ASFRA A ARE SR 25 R — 2, 1M d=4. 186 A
20=21.206 Fll d=2.4478 A 260=36. 684 13X W MiT
SPPUEE A S R A R Y e R D R YR B W L v AT S 0
d=4.186 A 20=21.206 J2& 5 PHE A7 W5 73 55 T i) —
A 100% (AR AT 5 B2 Foe o I REAE AT 56 e, k™
B Fe,0,, — A FRBRAMATE T IENK, B
L R G| FAR eSS U 2 S B S W R e
AR N D B R S AT, T,
260 2K 20° ~40° 5 Bl N FEE S (81 5) B27m T REAF £
e AR, PE BTG R R A A R L I
TS 4345 S B R i AT 4 CEH R ), A —
Gy RATS D e i AW 0 e AT AR E
4.3 BEOEHHEREE

*F E A, 87 A (Grudinin et al. ,
1979; R EifESE, 1994, FmFELEE ) 2007; % HK,
2013; T, 2016; #PFLEE, 2016) O LM T K
MRS, — M ARG TC R 7 1, A E B i
Wi R B T8, H R EEPAETR MR TS
IVE Yy 8 M PR E . Ti,V,Cr Mn, Fe,
Co Ni Cu, IX#Ei] 4 B 1 F A S As , o] LUK A%
WP =By, nT DU LS R AR 9 R e

=——FeO == MnO

LY
wg'o

WY A B PHES 7

MRENAEAE HE . EBE BENELAEE
HILE MEICE NG5 R, Fe Cr Mn —E
BOAN MR RN A BB EEE AR E (Liu et al.
2011b; FiFHE, 2016; X =485, 2018, 2019; #i%
4, 2018) , HINA EMEIESEEITERTE C b
HA K (FASE, 2018), AT ARIBFIEERM, & ) &
HEM) C AL Fe™ IUEE A 0.01~0. 03 a. p. f. u, Mn*
FIRCEH 0. 01~0. 02 a. p. f. u; RALEH EM C A7
Fe (%N 0. 04~0. 10 a. p. f. u, Mo A% 5 0~
0.02 a. p. f. u; HriEE EM C AL Fe™ BERE ] 0. 01 ~
0.76 a.p. f.u,Mn* Y454 0.01~0.02 a. p. f. u(#
M, 20135 FHZEH, 2015; #H44E, 2018) , MRIEFR 4
AL BT E 3 AMRA T C {7 Fe® 18 &k 0. 08 ~
0.67 a.p. f. u, Mn* (%K 0. 05~0. 08 a. p. f. u,
X e LA B, B 5 B C A Fe™ AU L
FH ) £ KA L P IE E, SRR
AT 5 T B G R P M A B 2 T R A
EFB e 4~5 f5, HE 8a il LT A
Al €5 3 X MO B & AR 25 AN K fH R FeO &1L
A B 6 . IR 45 T BITR S B I, AH G
PR Mn JTCERX T AR E B @ =4 T
— R (T, 2016) , Hoprsm &g D =
I A B B SE B MnO 55 338 9 T 2 91
HIRFR 2L (8 8b) . FIERE B E P Mn &
I T L b ) N A B Mn i, R
AN BEHERR B2 5 F Bt K @2 Fe® 5 Mn® 3k
[FIFE I ES 5
4.4 BIOSENTFEGRTKKE

B E ATl AR A IS A AME R T S R
o, 5 TE AT X R B N A — 2, P
ZHE AR, B X & R VK IE Sy
M) 2, KB4, L& & Ca Mg Bk R

=[C)

B gl (Lin eral., 2011b;
b <20 2018)
.rl.ln .'\'. be 2 - ot Ak
= ' L irifp( ik, 2016)
8
KEE T
H ::'.Iam

. L L 1 )
0 0.1 0.2 0.3 0.4 0.5 0.6
w{Mn0)/ %

K8 L EM Fe Mn &
Fig. 8 Content of Fe and Mn in Bama nephrite samples
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AU E, FEHE- P RREEYMA KA A
DI A o JehE i ki A i, R A2 31
TANAASZ R, DU RFEH I 1 = 5 55 5 S A %
filHy R A EAS AR RIS . B & Ca Mg HYBRIRER
FAMTENAEMNER, E O S ERMET Ca,
Mg JCERIE, M fE 0T 5545 I )2 E B4R AL Si ek
U8 VRN THESR A BUE ST St JTCR AR, I
Sk B TR 6 (T B A 908 1) 40 o R Ay ( 12 sf L
%, 2016; FEFPIE, 2020)

M FE, B R T E DR, H R
WA AR A, R WIKIE S, 0 fksR B, i
FMFRAF, P X RIS RE k55 5 & SRR R
EE R YA DA R, BASE D RIE £
INFEESMEE L E AR T AR EZE R (B
MK, 2013; ERFRELZE 2016)  EiRHUR IS R,
155 B T A P R S R M DX DR A T R T A2 7
R

B M X o0 A R T AR B M S e R A S e
) BRI X RIEE VY KL 5 H X 2 5 R
MRS MILTF KRBT ILT RS, JE -~ N[ L
AKETOm, BEFE BN 1~2 km, B EFTER
R 22 XS AR IS K 259, 70+1. 4 ~ 259.00+1. 2
Ma (ST 1130 D HD B 2 B, 2019) @ A 7 b
XIS 4 A A/ Ar %8 256. 2+0. 8 Ma (JERF
FAE, 2004) ) b X M SR A AR Ol 255. 00 £0. 62
Ma( #EFESE, 2009) , KAk 7 MEFE L85 55 4 U-Pb 4F
W4 260. 5+3 Ma( ERFEAE 2016) , 0] 3 N HEIX
I RE LR 5 R B [l — BB 1, R XN A £ R
MR R BA e TRl M SRS KRR 0D
Be A SEAR — 2 (1 7) , - B9 0 B R Al R 2 ok
BT SRR E S (LR BEE, 2016) , FREE &
W08 1) B 2 5 KAk B I I T a2 5 B R 3 o
Rl A 22 fl 7 3 — R AIE PR, JEAR T DAB 22—
J& T R — 2 A — 87

HEAWFZE B 2B, K AL T /9 A iAok A T
L R R R I (B RTBLAS ) 2016) | 454 BF 41
WL [ 1D fr b R BT b 2 45 | o 2R 2 R LA S
B - 2R & KRR AR [ R A7 100, D0 2 5 6 1) g
WPl PR FK R [ RESR A T R i 5 KA,
SRR IR AN SO B A R TR, A
o PIRTE BRI A S EA P ICE A A

TRBRER AR fil, 76— 8 (IR BE R R, 3 3 42 fi
A, A AL LT $ fil s TR Y Ca Mg, Si T
R, EETHENAREN, &S LIERSENA E
(EmPRLSE, 2016; 2EFPHE, 2020), BAED G E
W55 WY R ABINA B0 —FEA S T2k
PR i 22 AR BUAT IR, (HBE T = 5 B I A 6 iy i
AR H E 2 rh YA RS =AW A S
KM PR i S AC T B, T L R AR A
Ak U ik R h 5 IS K A BB A il A2 AR BT R B,
J& F—F o BIN A B0 IR, Ha e B 5 B ke b X
B £ KK (CEREE ) 2017) A3,

ZE A, AL T4 VT4 20 K] i 3k B o0 A
TERELR A K B X B ) oAl E 5 B 7= )
DN 4 R TR G, B R AR AR, A 42 7T R AR AE A
RS ES R E P40 28 T R — b5
AR A A M BRI A S T o Y VR s A
PR SR ALy 05 AR ST IS (R AR
2017) AH—%k.

5 45

(1) st w6 BB B N ULEE X B4k fn AT
SF TR AN TEDSETFBONEUHE D ER
TBENA L, FEG YRR IBEINA 58 Pk
) KW WA A BT TR A KA
VIR RAT AR B | 0 A L g
AN B A 3% ~ 6% BT A

(2) X Sk AT it r g R o, B 5 £ K
AL B S AR A YL L ) h S R R A R AR
A VR I A R, VR WTOK BEAE S5 10 Sy 1 5 R AE
R ATE B

(3) Fi& MEITESIE R BN, B EMNR
FFNEHE Fe T EBW T, Ui Fe Z2EHER
PR FEEHAAH R, Mo B, #EM Mn 1
Fe [ LR L5 R,

(4) ZZEMREEREN, B SINA LS TS
R ABRERER 5 BT MU JZ 43R A I RO A2 ik 22 X
BRI IR, Ho s 5k R A A B AR B
HE5KAE F ) E B A AH R0 b5 SR
F P IRARAE , BB TR & T AR [ i 2 45 1
WA RS AR PR, I A 217K ] i 358 1Bl 58 1

O T AR X HLBT R AR B, 2019, 1:50 000 [ 25 [X 46k b 5 4] 22 1.
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