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On the strengthening of the research on Au, Mn, Pb-Zn, Cu and Ni ore
deposits associated with Precambrian banded iron formation

SHEN Qi-han and SONG Hui-xia
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: In the world, besides a number of high-grade or low-grade iron ore deposits in the Precambrian band-
ed iron formation, there exist numerous associated deposits which contain large quantities of metallic and non-
metallic resources, particularly Au, Mn, Pb-Zn, Cu and Ni. These deposits are large to super-large in size, and
some of them possess an important position in national economy of some countries. However, in China, only
several small-medium sized Au deposits have been discovered, whereas large-sized Au deposits and other metallic
ore deposits have not yet been found. Therefore, during the geological survey and integrated prospecting, re-
searches on polymetallic deposits associated with the banded iron-formation must be strengthened. The geological
characteristics and background of Precambrian greenstone belt and banded iron formation must be studied.
Moreover, synthetic thought must be formed in looking for these mineral deposits which have favorable ore-
prospecting potential. This paper deals with the research situation and basic geological characteristics of several
typical ore deposits in China and abroad in the hope of providing some reference and expanding train of thought
for China’s prospecting work.
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FERD MBE BB, A D& B AR A KRR, 3L
BENMEEKTHRY KE S, Ry =E—-EEBR
MERZHFBAFHSFEENHE. REE L&
HREEETEASMELEST KORS, HER
TR, NP, REFERMRBERES
VR, R & BT KRS LT HFE, Tt — B0
o MOREE Y B A LR, MR M ER X L5
REFRMER, A BRHENLEERY I KRy
B, AXMEF LEANEREEHRLENSRT
PRANAE & B 7 IR ) i R AR AE 4 — TRT R IR 18, X R E
BRI ST IR AIHF I IR o {8 8 00T DLA 4, U
HEL.

1 HAELEHNEREBEFENT R
7S

92 B &b a7 R 40 4R 98 56 ( 1986) BRI, i
— RGN 4.
1.1 S5%BEHENETK

H—BHMEASER: ©Q 87T BF=T&8%
FsgET, RE%EE(HTRARE . S%BAE)
EEEFH: Q %RBE R EEH K LARFERL
BHEH—REZTREERAMNTRER. ZHWE
BE: QWAR—BRAIERBLEEMIHRY K, B
FREREMEERR: @ ME—MEF-KE.
1.1.1 £HREBEFHEEREV K

BENREEAFSREMA LEENTEEZ —,
AF 13 NETB5HBERXNERET KT,
BEAFERXERNTHEETTNREFESY
REBMERATREBEERTRET 2 —. &7
KREF— N RHMEEE ARSI ERERL.
FEFIEHCRGHEAZRMEEMBME XL
BHER, FEEBERAKLE TRABE %R
. SHEEE 200~350 m, HILERE S KL
£500 mib. BEEEBERBREM. EIYHE. =
B B AnEREE UEEEENESR
A XENANFE. 11N ESE€7 ECR
REBRIFRBELEENE S FUMEMBRAY
HggiEd. PEEXREMBREFELBE T,
— R MK 200 m, 1 F [ 250 my B 5 m, BB
BNRBEEEHREYV A, EV AT 0% L EHER
MERRERED &S, BEERLN 30 pm. KE
ERENLOT U EEEMET AR B85 .8

REEABERA BRANFRREA.EXT. B
Ry BUONEEF & ANESSEPRREAT R
NENHEEEXR, @V APENFHAAA 11
x 1076
1.1.2 HKRBEFHKCRET K

PR R KA E S, 1S RETREES
BEPHEY, ARXATEHNAKELET KEKE
EPICRT RKAARR. €0 IKFEELEHREEEN
MERET S, BRI EMATRL. &EE
BEEEERNKERKLEEFFHER T K
FE%. €7 RKUESE&N /DA ERK-HERT Bk H,
ENMERERNUY BRI BN ERRA . HREK
SAAERMANEFHENENDEOEREA,
ERHETHZERR.
1.1.3 SWERRLEHRIBEDHEENST IR

KEBFERMUMK BB E R &Y RX—KR
KRR, ZT KR IEEBREY KL —, ZE&EV KW
HMEEFIE 1.

®1 XEEBTEREVHERF
Table 1 Stratigraphic sequence of Homestake Gold Mine
in the USA
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HrE

REOTHE
BrBH ARE ERE.HBH
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KREAMBERORE KBNS
FHESHE REERARE
EREF RBENEHE.BTE
KETHE

SOHSI-DE
S SR e

EBE R ABE RN RE A FTRE
BR-ERBzRAE, AEERAERNG FAE.
BEARE KT RBYN O EARRTIEN ST
A. EERTRAA/EERENTE. VHERE
RBERBERRH, & 5[V REESLE, Ly
VABEABY RS MAXE. EEYEK 200 2
X, % 20~200 m, E&MAL 8X1079~12%x1075, &
WA 2x107°. BHEME, XM KR EZREMTH:
O EXlafE; @ EERNIERRLEFLFET
BEkE; @ WKAFHENBESHIE: @ RE1E
AT AERK: @ FES-HARY-F-AXEY
YHE (- BB MBEHEY), B K EZ %,
® EZR LM E L ®EE A EE, BRES5 &Y
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B BRMIERE; @ EHTHEH, ZRANEE
KTFEZE; @ WATPFEERRLE .
1.2 SEBEPHET K
1.2.1 S®EEMFERET K
ZHR—MUBRERMNEY K, REV AT Y
HRRE ERE AL EFENTEET KR .
WA PRAE R AR AR B i KR W 0 3 BV A ED
A KIR, & 5 A 2 e .
BENENF IS HE- R EET 2R
BRKMET K. 9 KEEMK 112 km W5, AL
FrdethE, B = TEEZ T RARGIER AT,
ZARUDATAZERM L EEXETR, Hhil
XEIGUUR, = T /RIRFF R B E)IRE, 5% ER
HEMBERTH, GV ESHREEEA~H.7 2
B2 6.5 m, REIX 29 m, F&H(Mn)40% ~80%, £
BEEVYABEY A REV  REY VAT ek
PR
EFRA IR X T R — AN E kg
EREH IR, B R n h H R E R R
BEE-OBZEBF, a8 2RRAESORAE E B
SIEMHTIE 4~5 km, RET B S RERABTE
MHREEEEE. LiXREPRFERLT K, &7 2
MET EREEE THREES O A REmIEAL
EFpS%RBEILEMET ALK 30% ~40% .
1.2.2 585 KRAMIETEXERNET K
INFERIARZIEEY KEXMERMET KHRE.
R THOERBEE S /RERN FB LI, &5
EEEWR. ES5~9m BEEN 26%, B RETHRE
K. FBHENKBANRENREE, I LI E S
RGERE, EFE N SRS BRE, B
hZABRME . A RPENRE, fele s T H %
JRFaRE, LA SR A= AR R TUE , K
FHRRENEAD S SV -T2, KEX
REMFTRERSEY A, REREH T =40 &:
O MBEFKLERRME TER: © VIARPELITH
~-BEEHEERREKRRLE: © RAEMEHAEREN
BHRET AEEREBEWYy A .
1.3 S5S%BEHENTRERT K
REVFREZRRKMEMAE /RGOS,
KRR AR F R R LA TR RED
BBV KREAEEERBER A MKEARE R

A RHRBREE. YLK RS . SRy A
BB T EEE A& A R BRI B 080 bR bn #E
208, FHREBEEREEMNBERB PR, HRETH
FEWREFAE, ¥ E M A 15 km, P RBEIEIL S 8
B, BWEEER RN B, B E 5By
RERUKTRY, REEPHTEM RS, FE
SRV VEEREET MELNEY . HET MR
WHRY %, AT DAAE. TRANEL S, £1F
BREALR, AT RERY BER A LR B
BRES SHPETILE.

AT H A R F Pb-Zn-Ag 4 BEH Cu-
FeCu-Fe-Ag.Sn.Fe-Co-Fe 1 Mn %7 IX, § K& A
RS, BT TTER BBRARE XREXKE
ANE X, —HEFRT.

1.4 S58%EEHENIET K

XETRMRRE BT KM =
ANaT R IR R, EEERRERT R X # 2
FERUTHENEY H5, BRI E NSO ERR
KB WY TR ST A&+, AT
ARAT4 A B, BE AR BRE A, TE A A BR
WV ESUHBY ANE B a(EAMTA
F)o MEEABREME, T Cu MIALA 0.8%, F
B WYY A B RO .

RERR 2R H AP R TR & &R
BREiE T, S@ ik B A N SR, R
SRR CEERENESY MM E%y My s
ZRBUEE KR &, R B T RSR K,
% & R TR,

1.5 SSEBEHLENBRTK

BARMEMEENET KERENGEF DS
BREEFENRT KN —1EH, HMEERFRT
WABRKRE, A ARKLBNE, B ERHKA
R, JF 2—150 m, R TR 2 FBL AL YA R
#ig, H EABBEKIUE, B 20~700 m, F ) LA
ZRBEE, WUPRMBOR S 85, BRE R BERA
BB EE- BB TERA.

1.6 SHESHENEGY MEEGRT K

8 R K P 3 2 2 PR ik OR oy ok v A B B A% L A
SEEERET R PRANIA SR R B WL R R R IX BT IR
IARR, XL R/~ TRETHRISEEN, (A
BB A2,
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2 BRESHRE&EFEKERY K

HArkERN A EHMTE HRREEN, Mk
RO O BB K, H8y RELTHRAE
UERGE TN EANBEE TR, &7 REKNTH
HIER > SRS PR T W Nk EE P EE R, A
AR B T A BB AL R 3R B KB B KA
R, WREF(SHON T RR AL T REBREF
SRR ER, #ITTHANVIP RE THEES
RPN 7 SEF &, thREFQ9DXF EGE
WRET KB RFTEHTEH R BES
(1994,1998,2002) B & 7 % (2001 ) PR (1996)
FAHEAEF (1991, 20000 B X H A ERAE LEE
WEREEPRET REE TR NPT R: RILARE
JRH 7= R 5 — R KA (1989)@ %t & T 38 L1 A4 B 4
BHNDE LT A %1993, 1994 )9O 5 I /K
RFH L EF it 3% & R R B2 R E(1998). ¥ 5
H2£(2000) B 2% (2003, 532 5%(2004) 4T
FQ006)F B R EHFR I LAEBHGEE TS
HF AR ET Xy ST TR, Bk, T4
ZQIDNEFEHEX AT RR LEHKEERS
BEW RETEERITTREAMAR. XE2F
(19915 B Je T Jo i AR X Ll & 97 o i 7 40 1)
9. WAEEARDET M A= TAEHES
bR E&EgEES, I TELLBEETFHE
T EEF TR LB REHL S REEE RS
KANAT, BETHESV = THRBLE LS
HRANHSANAG RS BT AEMEE LR
WS HBEP LEFRET ~THOIREBEER
FEMFLUAGTRARNEHERRARRE &
BRETTHE. SHBESES = THAREHIR
WA EES, MM X &7 =TSR E
AR AEEATREEER, BT HESH),
BIW REMERAH, A AR E S, Tk
—STEATR .

2.1 AELUMRHATRALGHEEEST K

RIEEIEE(1994, 1998, 2002) HIEF5T, Hdbih
EFRAERAGLEV &R ~TFLHTREEES,

S 54 FREEEXRREY, W4 A=K @ &%
BREHATREBESY K © RBRESUDES
MHEATREBESY K © HRA-EUYEEH
S RBEE ST K.

F—EKPTRELAEFMEEH &R E
B, X EARMECE U K LAENBHRE, &
VIREFBEARES HEREMATREREE. K
WE(1996) VA X ERFRE B THRUHRE, K
BEESHRANERE, ERAHBAEMAE
BUR EOBRBRA A BT MARY, £40%
R, ThFHREEEART 7. £FHRE
BEABITERBRRECHROE, MBA XA . F%A
RE. SRBRREPHELZ TENY, BTHBE-4
R EMHEARIRERE. TOUKAZANE,
EOBELRY . MOMRBREEFTRERED FE
T, ERACT ARE. EXHNEVERHN 84
Wik, BEFETHAHREEE D, 74K 50~200 m,
B 0.28~4.4 m, M 15~200 m. ¥ HEZEANHER
BAFERMAFRY B, £ RAPCR G, kB
FTOTEENKE A BN FTRA. T HERPL—
MR 1.10 X 1076 ~7.54 X 1076, H & A 1% 130 ¥
10785,

F KRR E-EUREASHATREEESY
KoETHELUGET AR EHETREGRE
EH, A HEEREMAE R, FEA DRI EL
WS IR, U Rt R E A M. £ REEEE
BEAWBAESE, TERBRBRE BT A EY
Blo BRSO, F28Hh 21.59~22.68, AF &
B, FREBTIEY. WO NEE KL 7
TR A R AT RS AERS
S EERBEMY, BB A LR %
RIEE, TR R M R BT G ), fE R
S T B AR AR FER T 4, 78 3 E8 BY 144 15 5 TE X
BRBUERBGE SR &, 7&K 80~ 395 m, F
0.4~8.93 m, BIFKT 158 m, H A& &1 FH
8.93x10 6~13.54x10 5, A BARAFHER
Rk A S B 40 Bk R b

FERAERE-EMDEAHEFTRER
REV K, XET KA TFHELAENRHK, =T

O WAREHEY = RE IR, 1980, FEREKHMK FERIIS- MR S0 RS ER HT).

O FEF, %. 1993, WREFKERFLET EBERENTD.

O EFEA, FRC, BIE. F. 1994, WRIAKIFNLET HURFHE. (LWARMBE 88 21 3~ SOLRYHTTRHEG 5T A T4,
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hEHMAALTREEED, REFTEIEN
KiE. FHEREEECRBRBESA IS RN
AREMBRRNARE UESGERIETVURNA
AR ZHEBES N ETHEARA, THA
HE, BN, T, M NS A s B BN A
HNGRAANEBEEETEAR, SGERLET Y
SRAE BBy L, ARGEE. EHAERK,
AFERE, ETHEY . SEREVY D>, BEHE
E. SV ERFT THHEERKEED, THHK
3500 m; % 3~50 m, —fRFE 10~25 m, =REHE
FR—BLIREZEEBREH, EF FABEH 105
%, ERIRRBESR, BN 45K 25~300 m) BE
0.6~5.23 m, FHE 1.25 m. FHHEHEELHEE
SR RE RN A R AN A AT
KEARK. FAAEREHEARER, My
W BNEEFMARELTHN. TET Y
BV BBV RN AREEY 5 A Au i Fs
H2.45x10° BEHN 10.79x107%. BREESE
(2001) HR¥E & 5™ PR (0 Z& 2 Hb J5 45 4 0 b 2R 44 22 4%
A BAEMRAERLEZTREREF &V KK
X K4 NI B R IEE R R R R = Fp 2K
icN

PMRIBREE ST KBRAF T & T REEED,
BTEEBMBE, T AT PH R 4 & R g i
VST ARG, FEHREY . LOBER
UV HES RV AEERESE - EEZHESE
FHIBUE, R B RRA 2.3 Ga, FEEET KZET
Y- Mg, RER ROV YA S ELY .
B EHAY EEF RS A%. VLA ZHBY,
YV L BRREY b EUET, Ry 82 451
Ma. BXBEF KBRFEE X ENRANRERK
BIE YA EHEKY HRT KR A X
Bk 8 A LBk , A B4 82 140 Ma.
2.2 EBRAFALTKRLUERBRETPRTHK

EREFALTRBELEHEZET KMEBT
MRS ARREEH ERREH BB EEN
M ad, cNREEENSSHEE(BHES,
1977, 1982; B HEMEE, 1996: #F|#E, 2003).
EMRLAERGETEV T EERMLR. Pty
VIHRMEER, MUWE R ECES S, 2013).
PO HMEy KCHNEUDSBEV K. BES
FRNEREEZV K. SR =RETHREA T
PFREREEE-EHRRET FERETE

WREAFE=FAFE I RE RENTEM KLE,
HEADET K.

BFHMX GEWHET, T4 5Q013)HTT
BV R, LR T BT AR R E AR

PINBEYIEST MR ESHF R, HE
SZEERYHEIHES, £ —8K 1~5 km,
E1~10m T HHERRB EEAERTLNE S
FRERFE ZERE BRAEUAKANEMERE
WHEE. ThAHEER—MBN0.05x107°~10x%
1076, J5 58 R o By RN BK A B 76 SR AL 8 R 3B 7 skl
PEMST RARKYEEY , ERUMENEE. W
ZHEERERZ, TEIEL S5 BET b
MBEBEL. TETHIEABRE . BETHES
By,

BEAET FEZZATTREEMNEH, 1¢
MREHREERREY . HATCHMMiZED KN
FTHERTHWAEEST AT KBRS LET .
BAE., REESTRTAE -EHX -BEANR
EWRHTR BETEMAXA-BRTAHME 9 KEK
EEMKANE SHANET. ZEENEME
HIAEHBAE. 7 ILBTEEMHKIE 10 km, T 1~10
m, R BEIE 70°~80°, A BRI T =4 &%
A E SR T HK 20~60 m) & 0.86~
1.04 m, BAECHEHEAL, REBENA. 74k
HAEEE—MR/HI10x107°~0.5x107% B&A
Rk E&MAIFE 0.3%X1076~6.49% 107 IFKE
KA WET KT BUERBERN X, B E K
R EBH SAET 1 BRXKER 365 m, &/ 48
m E0.9~3.2 m BKIERE 122 m. F HF=R5H
BARE—H. AHEAREBHH. P L. F
THRUERHF SV RS H. WER,. F HREEZL
BK. EERLHEUMBARE. ANBEAR
FE BoANRAE XRAEEZ4 M. TEER
RITE1.02X1076~9.41 x 1072 0. &HBRER
BABEIMER: —REBETEGR. H2—F
EALFE RS —RERF T RSV A ERE
F.ZREBETASRAELMK T, T HHFEEE
B, AT M. XM L.

2.3 BREIFRUATHRETRERETET K

BB ZFOODHRAR, ZETR=FEHT
ERERLBHETHEAMNPHEFTREESED, B
T & RGEE S AR R A ER
HAMEAYANEZ, &7 EKRETHRADHEER
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REggEz, FEREGRRNERE HART &
RSN AEMGN B A RERE A K. TR 9N
THARTHERER, 58 E, ERE LR
EVE, 5ERUDHEAFTREBEESTH, ik
FERZREEES, BEERRER LG R
SR BERY &, R ERBEER. v
# 50~250 m, BE 1.73~9.01 m, FBHE LT
HHEME TARM T EFTRARGEY A .5y
HET ANSREEV A T YRS LBRESR, FEY
YERERA ES%NA  UEER SR &N
A BEST RS  OHET R RY B
FLOEAY EBP RS A KA ARE. BEY
YEERERLE AP S EERA . E5%
WA S0 ST RS . BR&EEHEES
FERE T ARMAZHEXR, RS &R
BAK B& 13.97x 10 S, RS &7 &M HaE
WK, BOLBE, B 65X 1078, A&V &
FmprgRe, B8, &R 60x 1075
2.4 SHEBEESENTRSRTETRE

HiE®HALH: —MRELAALEL™FH
AERAEHTHENEZLATFHREY K, 5%
HREEE A, MBEAPE. F— 1M RULEHR
JESH S Hh X B T EEBR 8RBT R, P TR K AR E W
ERGEEENXEHE SRS TNE] KE
B, ERKANE BEAEANERE T ESHE
EBER—BL ZEAES, EREK, HEERAD,
BARN, B AEUNT ER(EHRE S, 1977, 1982
) XEEE, 2001).

3 JLAER

(D EEEFX & RET TR R R
HORBRY R AR BT R 80 AR RS, & S E W LR
BEVHESHEBENEEEY KNGS RT K
B BAR, SR AR AR X W B E R LR R, R
R L& T7 5 BOKIRBE R BL & R AR AT IR
BRI B R 44, LAY, TR R &R IS
EL UL RSE W, AR RERE
EAL.

(2) X BB A0 8RB 3 PR AR B0 &7 PR B TN 58
HEMERTR, BERERTREHFESE R E
8], § R, B BAME TR, N TR
THE, BER T L E &, MU FREM. HE

R T IRXETAE, R ERAE RS

(3) BR&MREEEN, R RSB ER
FHRBEE LSS HHRRALRAEEY T,
FEEFONMREERT O EE FUERST
AR AT REME

Biff FFRARETHSZRAETLAER,
4L g TR BAL R &KL ARAG B AT 6 Ao L F R 3T
FEMT HFZ T, R TR BM,

References

Cao Guoquans et al. 1996. Early Precambrian Geology of Westem Shandong
[M]. Beijing: Geological Publishing House: 1~30(in Chinese).

Chen Zhihongs Luo Huis Mao Debao, e al. 2001. The types and their geo-
logical characteristics of Early-Precambrian gold deposits in Wutai Areas
China[ ]]. Progress in Precambrian Research, 24(3): 184~191(in Chi-
nese with English abstract).

Cheng Yugi> Shen Qihan and Wang Zejiu. 1977. The Preliminary study on
Taishan Group metamorphic rock series in Xintai Yanlingguan Areas
Shandong Provineel J]. Geological Prospecting Research: 3(in Chinese).

Cheng Yugi, Shen Qihan and Wang Zejiu. 1982. Archean Metamorphic Vol-
canic-Sendimentary Rocks in Yanlingguan Area, Shandong Provincd M.
Beijing: Geological Publishing House: 1~90Cin Chinese).

Du Lilin, Zhuang Yuxun, Yang Chonghui» et al. 2003. Characters of
zircons in the Mengjiatun Formation in Xintai of Shandong and their
chronological significancel J1. Acta Geologica Sinica» 77(3): 359~
366(in Chinese with English abstract).

Editorial Department of Overseas Precambrian Geology. 1986. Mineral-
ization of several foreign Precambrian main metal depositsd J1. Over-
seas Precambrian Geology, 2(34): 79~94(in Chinese).

Li Qiang, Liu Jingjies Cui Xuemin, et al. 2004. Geological characteris-
tics and ore-probing symbol of Huamawan gold deposit in Tai’ an City
[J]. Land and Resources of Shandong Provinces 20(1): 47~50(in
Chinese with English abstract).

Lin Feng and Cao Guoxiong. 1996. Geological Characters of Wutaishan
Kangjiagou Gold Depositl A]. Hu Guiming. The Geological Structure
Evolution and Main Deposits an Northerm Margin of North China Terrane
[C]. Wuhan: China University of Geosceences Press(in Chinese).

Liu Jinglan, Hao Zhengping and Sun Shaozhou. 1991. Precambrian BIF-
hosted Gold Deposits of Dongfengshan[ M 1. Beijing: Geological
Publishing House(in Chinese).

Luo Hui and Chen Zhihong. 1998. Geology and Mineralization of BIF-
hosted Gold Deposits in Wutaishan Areal J1. Mineral Deposits, 17
(Sup): 163~164Cin Chinese).



£4H

HEES: mEmERLEFTREBREPHET RKOTTA 769

Luo Huis Chen Zhihong and Shen Baofeng. 2002. Geological character
and ore-forming constraints of BIF-hosted Gold Deposits in China
[1]. Progress in Precambrian Research: 25(2): 80~85Cin Chinese
with English abstract).

Luo Hui,» Peng Xiaoliang and Zhao Yungi. 1994. BIF-hosted Gold De-
posits in Wutaishan Greenstone Belt{ M]. Beijing: Geological Pub-
lishing House(in Chinese).

Luo Huis Yu Zhiren, Chen Zhihong, et al. 2002. Geology and Mineral-
ization of BIF-hosted Gold Deposits in Wutaishan Aresl M. Beijing:
Geological Publishing House(in Chinese).

Shen Baofeng, Li Shangsen and Luo Hui. 1988. Mineralization of Pre-
cambrian BIF-hosted Gold DepositsLJ]. Overseas Precambrian Geol-
ogy» 1: 1~34(in Chinese).

Shen Baofeng, Luo Hui» Li Shuangbaos e af. 1997. Type and geological
character of Chinese Greenstone Belts gold Depositsl JJ. Progress in Pre-
cambrian Research: 20(4): 1~12(in Chinese with English abstract).

Si Shuangyin and Sun Maotian. 2001. Geological characteristics and
mineralization mechanizm of pyrite deposits in Archaean Greenstone
Belt in the Western Shangdong Region[ J]. Geology of Chemical
Minerals, 23(2): 86~92 (in Chinese with English abstract).

Tian Yonggings Yu Keren and Miao Peisen. 2000. A simple analysis of
metallogenic  geologic  features and ore-control factors of
Dongyaczhuang Gold Deposite in Wutaishan Greenstone Belt[ ] 1.
Progress in Precambrian Research: 23(2): 88~97(in Chinese with
English abstract).

Tian Yongging. 1991. Geology and Gold Mineralization of Hengshan
Greenstone Belt in Wutaishan Areal M]. Taiyuan, Shanxi Science
and Technology Press(in Chinese).

Wang Hong, Huo Guanghui and Wang Baojun. 2006. Characteristics
and origin of Greenstone Belt type gold deposits in Western Shan-
dongl J]. Journal of Geomechanics, 11(4): 350~ 356Cin Chinese
with English abstract).

Wang Jiguang, Li Jing: Li Qingping» et a/. 2013. Greenstone Belt Gold De-
posits and their ore source beds in Westemn Shangdongl ] 1. Acta Geologica
Sinica, 87(7): 994~1 002(in Chinese with English abstract).

Xiao Bingxia, Xia Lixin» Liu Jvlong: et al. 2003. On the reltions be-
tween Buwa Gold Deposit and Ductile Shear Zone in Mengyin County
[J]. Geology and Mineral Resources Researchs 18(3): 195~ 198
(in Chinese with English abstract).

Xin Houtian, Li Junjian, Shen Baofengs et al. 2000. Ore-control-struc-
ture Features of Yuejiazhuang Gold Deposits in Xintai City, Shang-
dong Provices ChinalJ]. Progress in Precambrian Research: 21(1):
35~43(in Chinese with English abstract).

Zang Xuenong and Wu Qingguo. 1998. Geological characteristics and
genesis of Buwa Gold Deposit in Mengyin Countyl ] ]. Shandong Ge-
ology: 14(3): 23~30(in Chinese with English abstract).

Bt v 32 8 3k

HER, 5. 19%. BEEWEREHEIMI. b5t HRHEY: 1—~30.
Br&d, B %, BEE. % 2001. AR EHERLET K%
MR HMRREEL] ). ATEREHFTERE, 24(3): 184~191.
B, HE, TBA. 1977 UAFRESAX HRUBERE

RMSHAL]. AR R, F=5.

BmE, e, TR, 1982 WRAERESATR KXL-TIR
AlM]. dbst: HAEGER: 1~90.

A, EEH, BRE, % 2003, LAFRER LS ARARKE
RIEERZEX]]. %R, 77(3): 359-366.

ESATERLCHFEREB . 198. EHMERL/LHEIELRBI K
FIRRF ERL]]. BAATRREHM, 2(34): 79~94,

& R, XES, EEE %2004 BRTHIBET HURSTER
#FFR&E] LRE LR, 2001): 47~50.

W, HEE. 199. A8 UERAET KBRIFEIA] S,
Hedbph AL g R EA R B RLC]. R PEHRK
KE B .

Xge2, MEF, IAM. 1991, RRLGTRREKBELST K
[ml. bt s AL

& %, BREE, WHRE. 2002 PELFREREST RN
B &AL, ATRERLHIHRE, 25(2): 80~85.

I, BREE. 1998. AEWMREBEST MAEMRT B
FERHE, 1708 163~164.

&, BEBRE, REE. 1994, AG LR FKRESY[M]. i
W MR HARAL

B %, £FZ, BEE F. 2002 A5 LMREAFREBESY
R R A EAIM]. 65 HR AR,

wEE, Fh&k B H 1988 WRRLEAWREBEGRPOFS
f A ERLT]. BRI R, 1: 134,

WHE, B OB, R, % 1997. FTEHSSWHET KL ML
FUSHEL]]. ATRRLHAHE, 2004): 1~12.

B XUED, $hEH. 2001, BIEHMK AE HRE KT REURIFMER
BRFHUBII]. WTH =R, 23(2): 86~92.

ki, fFRA, WK 20000 AELUKEHREEST R R
WIERETVEERT)] IERRLHRERE. 23(2): 88-97.

WA, 1991. AEWELSERBRERENRT EAIM]L KBR:
WEEBERA R

F M, B, TRE. 2006. WRE MK GETE ST KRIGE
R ERATL]]. s ¥R, 11(4): 350~356.

TH, F B FRE, F 2013 BEMKEAHET RALTE
B&HiHA(]]). sFE¥M, 87(7): 994~1002.

HEE, EF, ER, % 2003 WERFABESF 594
PIHFRRAL]] HURRE A, 18(3): 195~198.

FEM, FRE. KREE, F. 2000 FENEREST WA
)], ARRLHRHAR, 2101): 35~43,

HER, REEH. 1998, RALBREEV RMRSFERRR]. WL
MR, 14(3): 23~30.



