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Fig.2  Types of altered rocks in the Zoujiashan and Shazhou deposits

(a) Rhyodacite in the Zoujiashan deposit; (b) Porphyroclastic in the Zoujiashan deposit; (c¢) Porphyritic granite in the Shazhou
deposit; (d) Sericitization in the Zoujiashan deposit; (e) Hydromica in the Zoujiashan deposit; (f) Fluoritization in the Zoujiashan

deposit; (g) Pyritization in the Shazhou deposit; (h) Hematitezation in the Shazhou deposit
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Table 1  Location and brief lithological description of the samples
Bas  Rakr  OUTRE e Bas eatm OO e
(bR /m) (b5 /m)
XS04-1 2 -8 A6 b BT XS04-4 kR -8 TR AL B
XS04-3 e -8 WAL A i BE XS02-4 e -58 WAL A < BE
VRN R XS02-1 [l -58 1 b B XS03-1 sl -98 WAL < BE
XS02-5 k= -58 A6 5 BE XS03-3 A A -98 AR A 5 BE
XS03-2 A -98 WAL AL < BE A
XZ01-1 [l -85 PR B4 2 XZ01-2 e -85 WAL B
XZ01-3 AR -85 7S T B A XZ03-1 AR -130 T AR TR BRI
AR IR XZ03-2 (] -130 WAL B A XZ03-3 Tl AE -130 Tl 2 R BE I
XZ09-1 [ & -210 B XZ09-2 e -210 WAL T B
XZ09-3 AR -210 Tl AR O B

Wik, MoR R MRy Y RE (J7M) o
Frimial, SRHI X ZOLGig iy i, ]

e Al X

F2 BRLTEKMDPWNTEKARRSEREETER (%)

Table 2 Major elements of samples at different elevations in the Zoujiashan and Shazhou deposits ( % )

0.01% ~100% , 4k

SFFIEIE L EDXRF #E47 45 70, KD e .

S 2 Fig 3,

S REMMER Si0, Al,0, Fe,0, Ca0 MgO Na, O K,0 Ti0, MnO P,0,
XS04-1 Rl 64.79 14.77 3.99 3.57 0. 68 3.51 2.52 0.33 0.47 0. 094
XS04-3 W 18.99 3.91  23.44 9.21 0.98 0. 04 0.41 0.08 4.17 1.254
XS04-4  phAsE 67. 66 14. 89 3.34 1.93 0.73 2.35 5.33 0.38 0.11 0. 104
XS02-1 Rl 61.09 16. 57 3.89 4.15 1. 00 6.49 1.18 0.51 0.28 0. 158
YT R XS02-4 A 63.52 15.31 3.88 3.72 0.88 4.08 3.35 0.48 0.14 0.208
XS02-5 Fl A 64. 56 15.97 3.52 2.94 0.72 4.54 2.99 0.47 0.12 0.164
XS03-1 WA 24. 61 10.74  19.87 14.51 0.94 1.42 1.77 0. 40 0.36 0. 568
XS03-2 vl 48. 63 16. 26 7.71 8.51 1.32 5.95 1.06 0.52 0.27 0. 508
XS03-3 A A 65.59 15.88 3.91 2.63 0.97 2.88 5. 14 0.50 0.05 0. 143
XZ01-1 & 82.57 9.22 1.17 0.20 0.24 0.83 3.89 0.05 0.01 0.016
XZ01-2 el 21.32 11. 69 1.63 44. 04 0.41 0.17 2.84 0.26 0.06 2.282
XZ01-3 R 77.99 11. 84 1.67 0.50 0. 44 0.89 4.17 0.09 0.02 0.173
XZ03-1 Fl A 72.20 12.90 1.17 1.87 0. 67 0. 34 6.70 0.10 0.03 0. 043
KWK XZ03-2 e 50. 21 22.56 2. 00 1.75 1.13 0.14 7.96 1.47 0. 04 0.778
XZ03-3 AR 74. 82 11.89 1.46 1.76 0.41 1.9 5.22 0.08 0.03 0.025
XZ09-1 Rl 68. 41 14. 40 2.51 2.75 0.82 1.95 3.84 0.41 0.08 0.151
XZ09-2 W 36. 40 17.01 4.35 15.26 1.41 1. 61 3.53 0.52 0.30 2.830
XZ709-3 AR A 59.36 18.53 4.01 3.01 1. 46 5.58 2.44 0.48 0.08 0.258
k6RO R s T R TR i AT Sio, SE RS T AP S E, Sio,

SrWT . AR Q BRI AN IE 58 I A O
Ao A, BB 5T XA AR Y b AR S AR AT R
BORPE, 1210 KFEEILFE T, Si0, Fifke, H

>N

5 CaO 2R MAAMK; 75 18 KfmmmET, U,
V. Th EHBEMHEER, AT U SEHES
FHABME TR,
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x3 MBRLUTEKMDPNTRKARIRSHERMEILESR (x107°)

Table 3 Trace elements of the samples at different elevations in the Zoujiashan and Shazhou deposits (x107%)
S  Ba Sr Th Rb Nb Ir U Pb Tl Zn Y Ga V Cu Sm La Ta Mo Yy
XS04-1 396 91 24.1 194.0 15.7 254 7.65 60 1.0 20 23.5 16.7 22 5 873 84.7 1.1 4 1229
XS04-3 166 137 200.0 34.6 11.6 1050 1000.00 10000 5.2 8960 83.8 9.1 19 84 5.79 29.9 0.3 67 21863
XS04-4 590 134 26.0 228.0 16.9 277 87.10 208 1.0 70  23.6 17.2 26 5 8.81 87.2 1.1 3 1809
XS02-1 246 218 22.3  96.4 18.7 341 16. 10 12 0.5 24 20.2 19.4 42 5 9.38 92.9 1.2 5 1190
XS02-4 557 291 24.8 159.0 17.8 348 398.00 18 0.7 36 24.3 17.3 43 5 8.85 81.8 1.1 3 2035
XS02-5 497 218 22.3 198.0 18.0 354 31.40 12 0.9 31 18.5 17.8 42 5 9.06 91.7 1.0 4 1572
XS03-1 125 318 640.0 139.0 22.2 628 1000.00 1300 14.2 3280 161.5 9.2 63 15 11.80 68.3 0.7 885 8681
XS03-2 314 379 64.0 94.3 20.4 421 1000.00 780 1.3 263 33.8 16.0 61 5 9.64 93.6 1.2 39 3596
XS03-3 790 337 25.0 193.0 18.4 350 96. 00 31 0.7 67 24.4 18.9 42 5 8.86 83.0 1.2 8 2099
XZ01-1 464 42 23.0 62.8 21.2 63 17. 80 46 2.0 24 28.4 14.1 6 5 3.84 14.6 2.0 31 1081
X7Z01-2 82 1250 1000.0 339.0 27.3 450 1000.00 337 52.3 38 275.0 9.9 18 5 19.00 38.6 3.0 5250 10194
XZ01-3 287 271 32.5 378.0 12.9 97 143.00 21 4.1 29 30.4 17.5 11 5 3.85 11.1 2.2 193 1550
XZ03-1 132 96 54.7 607.0 15.0 100 79.20 28 5.0 37 46.1 15.6 10 S5 5.53 21.2 2.7 33 1293
XZ03-2 145 271 1000.0 1005.0 114.0 494 1000.00 439 26.5 28 1480.0 25.5 32 36 74.40 111.0 9.4 1750 8009
X703-3 83 101 71.8 400.0 15.6 86 82.00 35 2.8 21 47.0 13.7 6 5 5.60 19.5 2.5 13 1011
XZ09-1 228 119 31.9 282.0 18.1 195 27.10 22 1.3 43 34.3 15.7 34 5 7.28 49.1 2.0 4 1119
XZ09-2 494 554 1000.0 319.0 24.7 356 1000.00 116 5.9 50 835.0 16.0 43 5 14.90 71.4 2.3 434 5341
XZ09-3 162 132 49.5 270.0 22.2 249 54.20 8 1.4 46 44.2 21.9 40 5 8.11 56.2 2.4 3 1176
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Fig.3 Diagram showing content changes of Fe,0,, MgO, P,0; and CaO with increasing depth in the Shazhou (left) and Zoujiashan

(right) deposits

(aand b) Fe,0,; (¢ and d) MgO; (e and f) P,0,; (g and h) CaO
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Table 4  Correlation coefficient matrix of trace elements

M EILE KRB =4. @U\ Rb, Ta, Sm,
Nb TCEMAEMEW TS ; @Sr. Mo, Th, Zr TEMA
Per 4. @V, La TTEAMATERR,

Ba Ga La Mo Nb Rb Sm Sr

Th Tl U v Y Zr Cu Pb Zn

Ba  1.0000

Ga  0.2535  1.0000

La 0.3845 0.5192  1.0000

Mo -0.3764 -0.2599 -0.0531 1.0000

Nb -0.2281  0.5463  0.4446  0.3517  1.0000

Rb -0.3206 0.4767 -0.0303 0.2882 0.7826  1.0000

Sm -0.2136  0.4968 0.4612  0.4097 0.9948 0.7594  1.0000

Sr -0.1226 -0.2888 0.0452 0.8832 0.1314 0.0248 0.1962  1.0000

Ta -0.3326 0.5434 0.1541 0.3839 0.9272  0.9327 0.9099 0.1281  1.0000

Th -0.3037 -0.1048 0.1531 0.7262 0.6062 0.4481 0.6538 0.6811 0.5584  1.0000

TI -0.4507 -0.2335 -0.0534 0.9842 0.4649 0.3988 0.5179 0.8210 0.4893  0.7820  1.0000

U -0.3000 -0.3256 0.1739 0.5181 0.4133  0.0954 0.4585 0.5716 0.2592 0.7754 0.5783  1.0000

v 0.2095 0.1473  0.7210 -0.1036  0.1139 -0.3468 0.1120 0.1352 -0.1733  0.1478 -0.1138 0.3632  1.0000

Y -0.1692 0.3910 0.3424  0.3662 0.8969 0.7320 0.9089  0.2543  0.8497 0.8021 0.4704 0.5640 0.0931  1.0000

Zr -0.1587 -0.3502 0.2549 0.2170  0.1852 -0.2663 0.2312 0.2255 -0.0848 0.3691 0.2705 0.7094 0.3667 0.2207  1.0000

Cu -0.2163 -0.4789 -0.2390 -0.0722 -0.1299 -0.3067 -0.1051 -0.1209 -0.2460 0.0073 -0.0180 0.3792 -0.1154 -0.0648 0.7971  1.0000

Pb -0.2282 -0.4729 -0.2077 -0.0414 -0.0926 -0.2916 -0.0663 -0.0879 -0.2165 0.0374 0.0141  0.4325 -0.0906 -0.0329 0.8190 0.9962  1.0000

Zn -0.2583 -0.5552 -0.2097 -0.0538 -0.1292 -0.3392 -0.1048 -0.1041 -0.2796 0.0644 0.0108 0.4491 0.0051 -0.0675 0.8382 0.9739 0.9701  1.0000

4.2.2 QARESH
LU, Th, Pb, Rb, Sr, Ba, Zr, Y. Mo. Zn
ATL TCER R 48 5 6 4B 22 1 A R AV I IR 19 B b

AT T Q BRE M (K 4), ME 4 aTLIE H,
FlA RN —2, A s My AR N—2%, JFHHE
5 AR S T A 22 ] S5 R B

s s
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() AL IRFESHQEIR KA Hr

W4 SRy RADPMY KL QBRKES A
Fig. 4 Tree plots of the Q-type cluster of the Zoujiashan and Shazhou deposits
(a) The Zoujiashan deposit; (b) The Shazhou deposit
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WAZBURE PR DA e, i AT I 22 7 2 R E
BE#G b, THAE A R R 4 A0 Bty 25 STk
L3k 90.66% , B/ F BT 4 N+, X 4
MAHRF I EREAR O SRE T IRG AL NE R

FRAE, DA 8 a5 40 23 A 45 31 1 9 Ak X Bl i T
RWIESLH F#m 2B (R 5) . 58— T F 8
JCEAFE Nb, Rb, Sm, Ta, Y. (Ga, Th), HNiF
AT BN ERMITREE UL Zr, Cu,
Pb, Zn, RFHERHEF; F-RWFEHMTE L
Mo, Sr. Th, TI, U, X0 R HAAIEMKEXLR,
JBEMST T BWHEFEEMTRELRE V.,
La, Ba, HFEHH HTF,
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Table 5 Loaing matrix of orthogonal factors

Hy1 Wy2 HW¥3 B4 XRTHE

Ba -0.2490 -0.2668 0.3066 0.5328  0.5111
Ga 0.6123 -0.4551 0.4262 0.3043  0.8564
La 0.3173 -0.0841 0.0346 0.8874  0.8964
Mo 0.1932 -0.0360 -0.9308 -0.1548  0.9290
Nb 0.9618 0.0138 -0.1790 0.1489  0.9794
Rb 0.8661 -0.2619 -0.0855 —0.3468  0.9463
Sm 0.9428  0.0389 -0.2431 0.1650  0.9767
Sr -0.0452 -0.0814 -0.9528 0. 1071 0.9279
Ta 0.9516 -0.1623 -0.1753 -0.1625  0.9890
Th 0.5090 0.1494 -0.7645 0.0910 0. 8741
Tl 0.3203  0.0395 -0.8982 -0.1864  0.9456
U 0.2825 0.5476 -0.6458 0.2482  0.8584
v -0.0434 0.0777 -0.1005 0.8964  0.8216
Y 0.8885 0.0771 -0.2952 0.1412  0.9025
Zr 0.0689 0.8907 -0.2677 0.3242  0.9749
Cu -0.1092  0.9646 0.0724 -0.1521 0.9708
Pb -0.0823 0.9722 0.0398 -0.1274  0.9698
Zn -0.1364 0.9804 0.0131 -0.0901 0. 9880
5 2% TURR 5.3212  4.3560 4.1643 2.4764

Sty 225tk 0.2956  0.5376  0.7690 0. 9066

5 RE I RIRE A

ARG LT R AV N R A v i ot 2 R R
S RUIEE VR R L R R R
RS, BN RS RO T R W T R TR R
ARG L RN YD VN T A B R AE A [ TR BE 08 ok AR 1 ) 4
BERARE, BT WA RA [ 0 &
TR, ARZR LW R IR B 320 ~ 1640 m, #1h
JEJE 320~416 m; VYA IR TR 38 ~ 1425 m,
FIMJEEE 190~240 m (EHF, 2011), RI WA
L R 0 & BT R LB P fl A O 32, e
PRIEFR H #8 10 R LR 1k i A8 S 0 (A AT K
AR R Ak A A B A LAY Hh BR e SF R AR, B
AMEMUMT ATCRAEGEM, 7 YA k2 A H
LIRSS, XEERFAE R B, T8 B4R 5 1L K R0
IR 8 J3 A A I 2 ] — T 8 R T A

ORI R A C T S Q BRI 45 2R 2,
Th, Sr. Mo, Tl, U, V, La, Ba & W # % V] 5T
F, LUK ST R K48 bn AR a5 R S T A
S AARBEE G R, XU, TR 5
PR, W RIS FAR, 7 AL E Th,
Sr. TIHE &, FEBlE Mo B E 5, AU T 41
- Hee g 72 M, BanyKa o, 5
T E ARG Y (B ESE, 2008

M ETAIAE ) 2020) . o6 o0 R 9 BB 75008 40 b7 R
TR 5 DX W B ok R T X e 2
RIER M 2 W 2RSS, B A AMEITR L
HAFE (HF€AE, 2009), K H 58 A i oo
EX AT UL, WAL S (U, Mo, Zn, Sn, Be
MNisPEHAG) 50 A AWM, 7T,
TS 5 1) 5 S0 AR W] RE At 1 ™ W) o ok
B, MZAERW G, WAKS A ZE K- MEAE
., XA AT — 0 U S AR T R0 %E R,
B2, X &S U J& T & - B 9 il X
WA YRR . A, X RS> U e AR R
M ok R (X0 RR R Y 4 B, 20165 X Bt
2020) ,

6 it

(1) WHEITRZABEEEY, MLy NG
PRI ol A2 3 1) 4 WD AR 5K LD R VR A R 1Y
TS L CmRET AR T, VU R T ER A
AL CMRYE” PR F, UESE T A AT kAR
HA “JLmRyEek” HRHE,

(2) PREICREM K, Q B K Hr K IE
LW T A KRR, V., La, Ba 52 AA"
W, Mo, Sr, Th, TI, UNBH fExRH T, F
T LR RHAIE F DA L AR 5810 5 10 0T R
IABOR VRS B TE G, T2 () — DR AR PR A

(3) XMLEAMEITRDPEHAG LR, WX
Y42 I e T RO T RE 2 A U ) BOR TR
HIRWR R A A A EAE IR A BT R B
7y U AR AT REAN I T B M BOR IR

References

CHEN B L, 2020. Development process of fault structure and formation
and evolution of ore-controlling structure: a case study of the
Zoujiashan uranium deposit [ J ]. Journal of Geomechanics, 26
(3):285-298. (in Chinese with English abstract)

CHEN G H, CHEN M Z, 1999. Analysis on metallogenic conditions of
Xiangshan uranium ore-field [J]. Uranium Geology, 15 (6): 329-
337. (in Chinese with English abstract)

CHEN Y H, LIJ H, 1995. The metallotectonic stress field in the west of
the Xiangshan Uranium Orefield and its relations to Uranium
mineralization [ J]. Mineral Deposits, 14 (3): 243-251. (in
Chinese with English abstract)

CHEN Zh B, XIE Y X, WANG G L, et al. , 1982. Uranium deposits

in mesozoic volcanics in south-eastchina [ J]. Actageologicasinica,



1

RS, . TLPEAILARS L . VD YNE PR b R A X bl B FG R IR PR ok TR B R R 99

(3):235-243.

CHEN Z L, YANG N, WANG P A, et al., 2011. Analysis of the
tectonic stress field in the Xiangshan Uranium ore field, Linchuan
area, Jiangxi, China [J]. Geological Bulletin of China, 30 (4):
514-531. (in Chinese with English abstract)

DU L T, 2011. On the theory system of hydrothermal uranium
metalization in China [J]. Uranium Geology, 27 (2): 65-68, 80.
(in Chinese with English abstract)

FAN H H, LING H F, WANG D Z, et al, 2003. Study on
metallogenetic mechanism of Xiangshan Uranium ore-field [ J ].
Uranium Geology, 19 (4). 208-213. (in Chinese with English
abstract)

HUANG X Q, CHEN Z L, WANG P A, et al. , 2008. Fluid inclusion
study of the Shazhou Uranium orefield in the Xiangshan deposit,
Jiangxi [J]. Journal of Geomechanics, 14 (2): 176-185. (in
Chinese with English abstract)

JJAOY Q, WU L Q, YANG Q, 2007. Uranium reservoir; a new concept
of sandstone-type Uranium deposits geology [J]. Geological Science
and Technology Information, 26 (4): 1-7. (in Chinese with English
abstract)

LATS Q, WANG T, LU X H, et al. , 2008. Characteristics of trace
elements of geothermal water in Fuzhou basin [ J]. Geological
Science and Technology Information, 27 (2): 80-84. (in Chinese
with English abstract)

LI B D, 1993. The origin of porphyroclastic lava and its control over
uranium deposits in Xiangshan, Jiangxi: a discussion [ J].
Geological Review, 39 (2). 101-110. (in Chinese with English
abstract)

LIX L, SUN Z X, ZHOU W B, 1992. Hydrogeochemical characteristics
of ore-forming fossil hydrothermal system in Xiangshan [J]. Journal
of East China Geological Institute, 15 (3): 234-242. (in Chinese
with English abstract)

LI Z Y, 2010. Magmatism and uranium metallogeny in Guidong area of
eastern Nanling mountains, South China [ M]. Beijing: Geological
Publishing House. (in Chinese)

LIU B, CHEN W F, GAO S, et al., 2019. Sulfur isotope and trace
element geochemical characteristics of pyrite in Xiangshan uranium
orefield and its geological significance [ J]. Mineral Deposits, 38
(6): 1321-1335. (in Chinese with English abstract)

LIU G, 2020. Research progress of interaction of fluid with rock in the
ductile shear zone [ J]. Journal of Geomechanics, 26 (2): 175-
186. (in Chinese with English abstract)

LIU L, RUI H C, 2016. Present situation and development tendency of
metallogenic prediction [ J]. Journal of Geomechanics, 22 (2):
223-231. (in Chinese with English abstract)

MAO J W, XIE G Q, LI X F, et al., 2004. Mesozoic large scale
mineralization and multiple lithospheric extension in South China
[J]. Earth Science Frontiers, 11 (1): 45-55. (in Chinese with
English abstract)

NIEJ T, LIZY, WANG J, 2018. Isotopic Feature and Provenance of
Lead-Zinc Mineralization Ores of the Scientific Drilling in Xiangshan

Ore Field [J]. Uranium Geology, 34 (6): 354-359.

QIU A J, GUO L Z, ZHENG D Y, et al. , 1999. Constraints of Meso
Cenozoic tectonic evolution on formation of rich and large Uranium
deposits in Xiangshan, Jiangxi Province [J]. Geological Journal of
China Universities, 5 (4). 418-425. (in Chinese with English
abstract)

SHAO F, XU H L, ZOU M Q, 2009. Metallogenic hydrothermal solution
system of post volcanic magma in Xiangshan ore field [J]. Uranium
Geology, 25 (3): 137-143, 183. (in Chinese with English
abstract)

TIANMM, LIZY, NIEJ T, etal., 2020. A comparative study and its
genesis of porphyroclastic rhyolite from Ehuling and Daguding
formations in the Midwest of Xiangshan uranium Orefield, Jiangxi
Province [ J/OL]. Earth Science. (2020-07-14). https: //kns.
cnki. net/kems/detail/detail. aspx? dbcode = CAPJ&dbname =
CAPJLAST&filename = DQKX2020071200B&uniplatform = NZKPT&v
= 6n79NuKJ8dLs3gl5MXbGNmqubDTBZ5RA9px1TrF9HoedYAdZIy
7TN3ryajFCweDbJ. (in Chinese with English abstract)

WANG L, 2011. Application of fluid inclusions method in the research of
uranium deposits: A case study of Zhoujiashan and Shazhou uranium
deposits [J]. Uranium Geology, 27 (6): 331-336, 369. (in
Chinese with English abstract)

WEI X R, LIN G, LONG Q H, et al., 2006. Feature of Zoujiashan-
Shidong structure and its controlling over uranium deposit [ J].
Uranium Geology, 22 (5): 281-289. (in Chinese with English
abstract)

WENZJ,DULT, LIUZY, 1999. Ore-forming model of the extremely-
rich ores in Xiangshan Uranium orefield, Jiangxi [ J]. Geological
Review, 45 (S1): 763-767. (in Chinese with English abstract)

YAO H X, LV G X, NIE J T, et al., 2013. Characteristics of
mineralizing alteration and hydrothermal sources in Zoujiashan
uranium deposits in Xiangshan uranium ore field in Jiangxi Province
[J]. Geoscience, 27 (2): 332-338. (in Chinese with English
abstract)

ZHANG BT, WU J Q, QIU Z L, et al. , 1990. On the relationship
between hydrothermal alteration and uranium enrichment [ J ].
Geological Review, 36 (3):. 238-244. (in Chinese with English
abstract)

ZHANG X Q, JISP, WANG S L, et al. , 1982. Geochemical evolution
of hydrothermal metallogenic in Xiangshan ore-field [ J]. World
Nuclear Geoscience (5): 412-416. (in Chinese)

ZHONG F J, PAN J Y, ZHANG W M, et al. , 2019. Magmation,
Tectonic activity and uranium mineralization events of southern
Zhuguang uranium ore-concentrated district, Northern Guangdong,
China [J]. Journal of Geomechanics, 25 (S1): 108-114. (in
Chinese with English abstract)

ZHOU G X, ZHAO E H, YUE M X, et al., 2014. Geological
Significance of rare earth elements in Geochemical analysis [ J].
Geology and Resources, 23 (5): 495-499. (in Chinese with
English abstract)

ZHOU W B, SHI W J, LV Y J, 1997. Geochemical modeling of
mineralization processes for Xiangshan Uranium ore-field [ J].

Geochimica, 26 (5): 62-70. (in Chinese with English abstract)



100 BRIy

& https: //journal. geomech. ac. cn 2022

Mt i 325 & SOk

BRAIAKR, 2020, W4t i & F L B S WM B R s Ak . PLABR L
HHT RN B [J]. MU 2E2A, 26 (3) . 285-298.

MRoete, BRgfh, 1999. AHILA T - 2504 (1], S0 i 5,
15 (6): 329-337.

PRERHE, 252, 1995, AH LAl A~ H PG 35 me ™ 44 s B g 3 2 5 s o
fEXFR [J]. R, 14 (3) . 243-251.

BREENE, AT, TERS%, 1982, AR AR KA A
R O[I]. HBTE R (3)- 235-243.

VRIE SR, #de, EV426, 4, 2011, VLG 1] Hb DX AR L Al R % o7
ﬁ%ﬁﬁ[].ﬂﬁﬁw,w(w;ﬂmsL

AR R, 2010, E AR A DT R T IR R R [J]. AL, 27
(2): 65-68, 80.

ki, At ), FEfEEE, 45, 2003, A BT H AT HL B BF 5
[J]. #hw HFT, 19 (4); 208-213.

TR, WRIF AR, T V-4, %, 2008. YLVYAH L 4lH™ B Vb U™ PR i 14
WEADISE [1]. HBTI %240, 14 (2): 176-185.

ﬁﬁﬁ,%iﬁ,%%,mm.%%E:@%@%Hﬁﬁ
[J]. MR, 26 (4): 1

WA, T, Abede, 45 2008. 48 M 4% b i BOK B o 2 E
[J]. w1, 27 (2): 80-84.

ZEIRIK, 1993, VL VEHH LU B A5 2 100 IR B HE 43 0 AR it ie (7.
ST, 39 (2): 101-110.

el Phb e, BISOR, 1992, KIS E K AR B8 Y K SC i ER
FE2ERRIE (0] AR F B F 4, 1992, 15 (3) : 234-242.

FTFH, 2010. MR SEAAH A SHROER [M]. deat: HT
At

X, MR, mPE, 4F, 2019. wm%WEﬁﬁwﬂmmi i [7)
ﬁ?ﬁﬁ&HmFEX[H PRHLR, 38 (6): 1321-1335.
JAJMOW&%WWW%MWﬁFﬁﬁHWWMﬁ R[],

Hb T S22 4, 26 (2) ¢ 175-186.

XUk, P4, 2016, BUBT T 0 & JE BUIR K s (1], R )2
4R, 22 (2): 223-231

BEC, WHEETE, 20, 45 2004, A2 Hb IX A£G R HLBE IR B 1R

ESEP Y R

MEAREZHBE [J]. ¥4, 11 (1) 45-55.

S, FTH, AR, 2018, A LGNS AR S 1k R A K ARE
RS Y BOR TR [J]. g #5T, 34 (6): 354-359.

R EAr, BAE, KM, 45, 1999, YLFAH LK b | 397 A AR 1
BT R MR 2 [J]. R B ER, 5 (4):
418-425.

AR, #AE ST, ARIEI, 2000, AR AR A KL A K TR R HGR
RY [J]. AL, 25 (3): 137-143, 183

W], 25790, S70v, 48, 2020, 700G AH L aha F op i 3 26 ) 0
455 4T 8l 1020 R B O S0 A A 6 L B L R PRI [J/0L]. sk
B2, (2020-07-14). https: //kns. cnki. net/kcms/detail/ detail.
aspx? dbcode = CAPJ&dbname = CAPJLAST&filename = DQKX2020
071200B&uniplatform = NZKPT&v = 6n79NuKJ8dLs3gl5MXbGNmqub
DTBZ5RA9px1TrF9Hoed Y AdZIy7N3ryajFCweDb].

EA#, 2011, RS OR A3 BT ik AR Sl R B 58 b i R . AR L
BHARZK L, WU R B [J]. sheT )R, 27 (6): 3
336, 369

BAESE, MR, e WA, 25, 2006, TTPEMIILARSR L . A i B A K
HpEa e [J]. 8o MR, 22 (5) . 281-289.

WA, ALRK, XUIE X, 1999, A LAl B 6 A 58 [J].

5 PE 6, 45 (S1) . 763-767.

WeE S, BN, BTy, 4, 2013, VAT LD AR R A R
TR RFAE BRI [J]. BURIB SR, 27 (2): 332-338.

I, RRA, BB, &, 1990, 8 PGR L 5 AR 5 EEH
MR [J]. WEEIFE, 36 (3): 238-244.

KA, FMEE, £, % 1982, A LLH H HAB S5 VE F i b Bk
i [J]. AR (5) . 412-416.

R WK, KRB, £, 2019, BALIE RN SR AR X AR
M SR TG sl (1], HUT %R, 25 (S1) . 108-114.
JEE RS, BB, EWH, 4, 2014, it 00 & Bk AL 2 40 B AE o R

FPE X (1], WB SR, 23 (5): 495-499.

JESCR, i, BERIE, 1997, AL AT I /R F AY R Ak 2

B (1], HaEkfka=, 26 (5): 62-70



