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Abstract: Lualaba Province in the Democratic Republic of Congo is part of African Craton, where the world-famous
Katanga copper metallogenic arc belt is developed, and the Kanunka copper deposit is occurred in the belt. Based on
systematic data collection and secondary analysis, with extensive field work, the paper discusses the orebody
characters, ore types and wall rock alteration of Kanunka copper deposit, analyzes the control of stratum and structure
on mineralization, and summarizes the metallogenic regularity of copper deposit combined with geophysical prospecting.
The results show that the ore minerals in the deposit are mainly secondary oxidized minerals such as malachite, azurite
and tenorite, with the idiomorphic-xenomorphic granular ore texture and porous, brecciated and disseminated ore

structures. The lamellar dolomitic sandstone (RSF) and honeycomb siliceous dolomite (RSC) are important ore-bearing
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horizons, with obvious stratabound ore/mineralized bodies. Structures are closely related to mineralization in space. The
Kansuki fault with secondary faults and folds jointly control ore-bearing horizons, providing place for mineral migration,
precipitation and stacking. It is preliminarily considered that Kanunka copper deposit is of sedimentary-hydrothermal
reformation Cu-Co type. Combined with the geophysical exploration results and prospecting indicators, there is a
tendency of enrichment and expansion of ore/mineralized bodies with good prospecting potential under the mineralized
anomaly by the NE-trending secondary structure.

Key words: Democratic Republic of Congo; copper-cobalt deposit; deposit genesis; prospecting indicator; prospecting

direction
0 BIS HAL, emm e BN R A R RS BN A A Tes &

FRERE R (Kanunka )™ X b A0 W R (45 ) B 758 7 BTt
E (Lualaba )& &l 5 5 57 (Kolwezi ) A< B , BERF A5 5 5510
2918 km. WIS (4 ) SUARAL T - MR 2t , KAy
ALEA T NERSERLEPT R, 2200 TR0
R i o & S s, JLTTRRMb)Z 28 7 1 R A A
28 A R PR AL e R A — R AR
WA 1 32 By, P Bt A () RIS 8 22 Jo A P A s A
FHRST A ABETE AR S, ISR A ) o 2 BRI 3 R ok
WO I, 2 At kA KR AR, 5 28R
goit iz gly, WIS ] R e ) R T B n 4 g Wi SR
Fa M. 1 b AR R T e e Y HE AR, B R (4)
PIRH)Z 0 JZ B 8., AR MY v e f b sz ity 2 R E
PRI G m T BRI, B AR AU 28 T B R
FI0) b B R T S O A S it T OB  SR AA, HEP
B B 5 ST B Ry A AR K L i A
[EIR i L e NN s SR L TN e o S TS
RIS NI () InPHin s St 1Y A6 2k i) LR PR o).
A 20 ME22 50 AL BERLOR, BIATES XIT i
— RGN BT AR, W10 A W X2 M3 AR
S SRR, (R A R RE R AR, X IR AL
FET R ZIAFURIEAT) A A, Ffe = M FRAE A T A
N QT R E N P AR B e B AT T N
WP EAETESE Y A b o A K 28 N WTSE B LAl |, 25
A DX S b ST A KA X L, 2R G T B H B 2%
FEHER T IR 2544, DA A IR T 251 R 4R

1 XEMEESS
W DX A B P hn s X 2 B R S 2
A AR LR A R IR 2 S e I A R

BRa AR BUA RO MPHIERE A B R 235 22
(R) B R (Ng) FFLAERE A (Ku). B0 1L
H(R2)J& FE MR 2, SISO ) i
) B S TR A3 )2 U e AT R - R AP AR
BRARZE SRR AR, &8 T PO AL S B e
F5 7 FIRPG—i7.

DX PR R 3 S P 0P e 2 — A A 3 2H
S AR S A5 SE A (Lufilian ) I M 3 4 A 2H B3R 45
ARG NW E ). 2 550~560 Ma, KIlS-3 5 VAR
YR T2 i —Kalahari B 5% il 512 A SER
s g), FECL AR (EE ) FIRER BB O
B MR ) B R SRR AT, WA O )2
Wl R A R (e ) PEBT UIAETE R84k 0 vhafE s A
3, KB EEZ )2 )5 B8 4 AL RS 1Y
FEESH R (R2), b N HEEJZ 5 AR TLE (R4)
JZ FIRREA A RAT (R1)JIEFR-ENRHE Al =2, g4k,
XN T2 Zp Bk, Bl G i
Hre a2 P SE A RRSE T2 500 Ma. 23z 3N
FIAERINZE P B SR AL BB : D1 AIRE S 55 B
Bk AT 750~600 Ma (8], T2 A SEA A S 18 4
W W S X ; D2 A9 Monwezi M BE (600~512 Ma)
R R KAL), B AL r A4k & & NNE
] 2K 75 4R (Kansuki ) Wi 2437 . E-W [A] Monwezi-Menda-
Shinkolobwe K7 24417 .NW [1] Lupoto Wi %47 & NE [q]
Mwembeshi Wi %477 ; D3 (9 Chilatembo i Bz W] 5= % 4=
SR L AERSIGE A ) (160~170°F0 70~80°) 17
LY &R b

Z AU R T J T s o DX At -0 ) ™
e TEWIER (4B iR 20T (Kamoa ) A 55 5% 5
”EjL—ﬂzﬁ%Tﬁ(Tenke—Fungumme ) 4Btk (Mutanda ) #1

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. fineprint.cn



http://www.fineprint.cn

452 wom 5 %W 2021 4E
31 2% BL (Deziwa) 248 R BIT X, HIGILR S B FEA - —_— I". :
B P AS EL PG AR 2 300 km, ZEINPHI0—H5 T S inF /f it e, IH[--“"___!}L; o
IR (V) AR SR (1) B R (1D & ) | e ;_’ﬁ_}_ﬁ_ﬁﬁ_l-;.:jﬁ_:_! \
Ak (LD A e 5 (V) Hor SRR A Ry / ’:;f = i e i’_’.ﬂ«'?";‘
e — ST
PITRLEL % 4 RGBT Vi iy — Qo=
S = e
e o
2 FXHR ——
B IX A g2 W2 A e (R) VB ELHE \ 0 o /,/ RAT | _:JIH

Ne) AL () B IR TR 1), B LL? |t [Ku|z [Ne|s [sb |4 [Rsc|s [RsE]

y 3 = H—ERE P u B3 |° 4 5C | i
FE R XN )2, H— BRI A ) 46 8 = Fn ik [Rat] 7 [ s fEde ] Do]n [ 12

FA G, H OB N30 RAT (R1) 1T (R2).
AR (R3)FIARFLE A (R4). HAp g™ I A XA
HUERIRG 20, A BN RREE i — A 4
Z&: 1) FARAEY RSF FE MG T AL E R X, &
PR = FURbE . S9REE B E A8 45 Ik
Fil 5T I SRR TR B b 2, A B AR KL, SR i
BERE, REWBEL; 2)RSC Ak F2 i s R eE
A=A, R R E ARG A, 2T KR X
TE B B IR 1, 5 DL E VA AL A, 5 RSF — I 4
BCEWH)Z 5 3)SD By K @b a  TUs e = i
a KA AR E TR TR, Rl B
& A n B E = 0UE (CMN). fLEE e b Y
BLLE WK TR A A R E T Xk
[N EaR S A =S T A =N CEL R R IR 2R R 1
st E ot T B i | N S e B AR R U
NEAbR e i A EE]

M FE, XA Kansuki A1 Deziwa-Mutanda
PIATAT B 24, BRERE R DORMAAL TR Uil
P8 P SE A IR ) 2l W S P P 08 0 — 4 A i
FEM LS NW 1], AN T — R 55 -2k
PRARFE N NW—NNW [i] NE—NEE B2 K H.
F1 R0 X FE 2 i, AT X R, ) F AT )
Gy RPREE, VG R B T IX B S I R, v ] B o
FA F5 i, fEE 3R BRI MM R T ;
F2.F3 3 JIAL T X Pl AR, AL AR S 5 U R 2
iR P4 BARSGE S-N MR X, SRz F11E
R 2, ) B R X B ).

3 WRYFE
RN LR E R 8 A, Hidr b IX A 1-1.1-2.,

BT RERE R DX M A 14
Fig. 1 Geological sketch map of Kanunka orefield
1R (deluvium); 2—FLLEARPBENE . 12 FHE (mauve
argillaceous siltstone and dolomitic sandstone ) ; 3—44[ ARPA | FELL {0
THRATE . REE . RABKA AWK E (mauve sandstone,
brickred pebbly sandstone, argillaceous sandstone and incanus feldspar
quartz sandstone ) ; 4—48£1 ([ = MDA 2 5 DU i 2166 )8 o
¥ % (mauve dolomitic  siltstone,
argillaceous siltstone); 5—14 & AR £ fk 11 = % (honeycomb silicified
dolomite); 6— K M 0 K BURAPIRRE I S JB BT D | U (dark grey
striped-banded silicalite with argillaceous siltstone and shale); 7—%8 /K &,
PP PR A SIS A AR E | KA B ETRA = B2 (mauve
argillaceous sandstone, brickred pebbly feldspar quartz sandstone and
incanus pebbly dolomitic sandstone); 8—# fk & 5 % YU Fl X 4w 5

(polarizability anomaly and number); 9—Hi FH % F % ¥5 [l & %i 5

dolomitic shale and brickred

(resistivity anomaly and number); 10— 57 5t £k (geological boundary);
11— (fault) ; 12— K &% %55 (orebody and number)

-3 1-4 1-5 B4R, 11 K& BI-1.101-2 4, Hf 1-1,
1-2 -1 B AU R, 5 (F )RS JZ0R AR B g
RP= i, FEAE T2 L 104l RSF B2 A = R
Wb B LA et BT K R SR 02 o, 8 WA T
AT AR VG [0 K 5 A A 5 1) Yk A ) T Ry P (T8 2.
3). WAL DI -5 fLE Atk =, 2 K JZ R R
B E L ILEE R AR I KBRS (3R 1).

W IR A T BN AA™. B a0 Y F 2N
LA T BT KA AT MR AR
HEART Y. B A DL A TE— T RREE A L B
SEH AL SRR F R LA RS IR R A5 A
ARGERE RLARGERE B S AP GiR 48 57 40 A6 3 ] LA 2
FLA T A ERR A R R 1 HOR R o 3
YR 2R AR B f BRAR G #4488 L Bz 72 HR il R

PDF CfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn


http://www.fineprint.cn

o5 4 K AREE WU (4 ) e TR LA R RS A R M B RS AE B4R iyt 453
®1 FARRER
Table 1 Features of orebodies

NN TRAF 2 oL IS RN AL m % ik

-1 Pi1l RSF %A JER AR 170° £.30° K 40, %% 5~6 0.306 SRR A L AL AL
-3 et RSO IS s WBOIR 2R 170°£30° K 72,E 1-2 0.734 fLEnfb B

I-4 XL ML 2R 17002310 * 30,9 1~2 Ll B

-1 X 2 NRTEN 170° £ 72° : 100~150, 5 8~10 2.27 L fe REFLAE A 1L TN

-2 X JER AR 170°£.72° K 60~80, 5% 2~5 Ll mEfLE At

] 5 m

\
%

el |
(o] v [rsc] 2 [kee] 5 [rar] « S ]s Bde [ 7 [=] s

P2 RRERERTIX 1S )
Fig. 2 No. 1 geological profile of Kanunka orefield
1—5 W) (eluvium); 2—¥ 55 R AL A = %5 (honeycomb silicified
dolomite ) ; 3— KB 4 2 BUARAVIREE A S B D & TUA (dark grey
striped-banded silicalite with argillaceous siltstone and shale ) ; 4—%5 K
WA . AL OETHRKAAEME . KA GEIRA B E (mauve
argillaceous sandstone, brickred pebbly feldspar quartz sandstone and
5—ih it H 4 (geological
boundary); 6—%% L & 4 5 (borehole and number); 7—I & 43 4 5™

incanus pebbly dolomitic sandstone);

(low-grade copper ore); 8— T4 (commercial copper ore)

i, JRyER IR B RS 2 AL i B AR A i B )
FERAE TTO A afa Aotk Antk kA
KFit.

W IR R A T2 e I )z b, 01k
FlA MR B b A KO a5 7 () IR 2 FE 1 i
W0 AR SR E, S RE T
AACFREE D IR s B2 e R 0 XA T
YIRAE NE [a) 24w B 1% Kansuki #11 Deziwa-Mutanda
PRI A TR, I B R & 5 8 A5 s — (]
P & 2 0 2 6] e At W) ™ SRy T0vE &

(o]

N2 [fed s o] (] (]

K3 RRERERIX 2 S5
Fig. 3 No. 2 geological profile of Kanunka orefield
1—5% W) (eluvium ) ; 2—Hi1 T H 2k (geological boundary); 3—4lfL K 4t
5 (borehole and number); 4—{I% 5 13 4 " (low-grade copper ore); 5—
TolkAR# (commercial copper ore); 6—4i"{4(cobalt orebody)

IERAEA R, SRR EON &5 P itz
P A 25 0], S55 8 0 B A aE, 67 RN
LS XA AL A7 S5 AR 5k (R ) I3 K AR TR Rb 5 T
Yoo 3, R K L o B R R AR i
JEHEE S R A B XA AR R, LARE
B mBE R A A .

AR AR Ye)R e AT R 2 1T
PR B PAIBGEE B BOA R A w AR B B, U 1 A FA
BOCHN . BT R IIR T IHZ , B
FRHE4> 880~750 Ma, Jr 93 HF iz sl ) b it A2 S 1
X RIEAT T BBt , JE U RGO 0 B e .
BEA, XA REK ST, W2 IERE R4 i K P i
Pt ettt A, HeZE BRI & BRI
I, B PRUCA: AR TSR 2. R B N %
PETHZ B2 B TORR PR B R A A PR

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

454 woom 5 % W 2021 4£

1 24 -]

5
4
1

IIII '\\."J."I.I

e .
ey _._,_,...-ﬂ"_""_""" s
=y e I

—

4 I H a1z 14 I8 20 32 14 2 M O30 52 34 34 3K 40 41 44 44 44 S0 52 44 An AR 0D
b =3
B9

K4 FREREROIX E Lol ihp il

Fig. 4 1P intermediate gradient profile along exploratory line E in Kanunka orefield

4 B¥EIS !

Zli‘{i(ﬁ?{j{ﬁ]zm%%TéﬁEE 100 m\)ﬁﬁﬁ 10 m 20021322324 25 2627 2% 30 30051 32.1.J-J-|1
By RS ) T, 05 T X X SE R 10.1.10.2 km ¢ &ﬁ
FomE, R EMBR SR 1040 (K 4.5). Hrb, JDI 15
(JH1)~JD5 HEW A A B %« ID1 MRS IE E-W i gji "
KAIR AT 1T 480 m, HIFLZY 0.03 km?, Ay i3 BEL 57 G
PLHLB A Y 350~450 Om, 15 X3 % 552 RSF, i i
RSC W& RAT W B0 e () S8 AR K3 5 .
A TD2 A7 F P9 L AR, AR S A, S 484k a0
K29 200 m, 55 XA #8572 02 RSF .RSC, P4 R ] v
EUALE AL T BRI, K #hk; ID3
M EDIR F BRSNS L b R B i
(3% RRYT, MH X S SRR X IDS SRk .
P T X ERCRYT, Ay e B8, e AR e 2 — ]
Herig Ty i

SEAHTAR B RS S XA O, Dkt JHT "
IDT WA b S DT R IR T4 B 2k .G o) ¥
BTG 15 4~(20~34) 12 4~(17-28). K 5 & i
B LR AR A R, 22 AT PSR e 2 i
[BEDER XU AT 22~26 M5 R J5 & B ra 5 i ALURG & ; e i
R E AL (9.=3%~5% ) . H 1 B (p.=600~2700 Qm) B

SEH DX 27~30 S S BEAG BR & B AU IE1HR: =5 A
H (0.=3%~5% ) . H 1 B (p.=600~5000 Qm) 54 [X.
BMA F L E R AR B HAE , BHE AR,

=200

sl
i

-240
X R HL LA, ST D TR A 2 B A -
EPrE, HAT AR 1. G Mk 19~28 55k o
7 AR E0XG 6 AR o IR AL (9.=39%~9.82% ) 1 i i)
FH (p.=600~2600 Qm ) 535 X, [F]FE % 37 b AR BH 5 1 a2
X, R R B A S PTE, RE ) RL . BA a0
b KRR IS A RS T NE [ R .

W

He R B SRR A I, e b PRI
K5 JREEFRED X E 2L a0m K

S s EmEYE, SAENEER 6 T EUP 1 , . :
. . o N Fig. 5 Comprehensive IP anomaly profile along exploratory
KSR DS EAT U V) L SRR line E in Kanunka orefield

PDF g ] “pdfFactory Pro" iRFHRRAG)E ww. Fineprint.cn


http://www.fineprint.cn

55 4 ik HRAE WIS () BT A BB R B R B R B0 i 35+ 455

WAk, A RNFLE AR X i EAR IR bR
& R BRI B () ok 7 =SB, AT A B
TR aed B8y RR s A T A DA DX B B B R AT A s, 1
A (A ) AR S22 P S et R 257 (B 2R L )=
AR TR E B () I 2R, SLAE e 2=
AT UL I HRAT AR A AN U T AL il B 5 P A
BRYTRRE 5 R AL AE AT AL E) RSF 3 J2 407, L3 el
HJZ TR 3 AW L RAT M2 hRde 88 248w
AL AL AL AR, R R AP A TAREE A
IAIFZE AL X R B A B 22 A B A R4 ) RORe i R R
NEE [a] A, 55 F1 K2 08 Lg i E m] — 2, A0 v
L R A R A — 3L, DN R AR R B R
R RLS: VSN SE

5 #ig

AW HEARAT T R R B #5858
PRHSTRFE , DA IR X Sl e 25 AR 0B , #0375 5 )]
W, BB R AR E A MU TAE AR TAE
BUR , 8552 AL N 2950 O R BT T i
SR, XA T I TR, SR XS 2L i)
WIS

SE 3k ( References ) :

[1ARUOR, A, WAl R R 33 4SS 0 R 2 b
fEL)]. ST, 2014, 33(4): 822-836.

LiY Q, Li X C, Zeng ] Y. Gold deposit types and its main geological
characteristics in Democratic Republic of Congo[J]. Global Geology,
2014, 33(4): 822-836.

[2]Haest M, Muchez P. Stratiform and vein—type deposits in the Pan-
African Orogen in Central and Southern Africa: Evidence for
multiphase mineralisation[ J ]. Geologica Belgica, 2011, 14(1/2): 23—
44.

[3]Rainaud C, Mastera S, Armstrong R A, et al. Geochronology and
nature of the Palaeoproterozoic basement in the Central African
Copperbelt (Zambia and the Democratic Republic of Congo), with
regional implications| J ]. Journal of African Earth Sciences, 2005, 42
(1/5): 1-31.

(41435 R, B2 TE. WIR () B -8 PR BRARFAE 22 43 A AL ). 3
B R, 2010, 46(1): 165-174.

Du J M, Zhao X Z. Geologic features and spatial distribution
regularities of Cu—Co deposits in Democratic Republic of Congo[J].

Geology and Exploration, 2010, 46(1): 165-174.

[5]4sming, B3, FEHE, 5. haRRIR (G nrHn 4o 3: 2

A RAFAELT ). B RHLR, 2009, 28(3): 366-380.
Li X Q, Mao J] W, Yan Y L, et al. Regional geology and
characteristics of ore deposits in Katangan copper-cobalt belt within
Congo (Kinshasa), Central Africa[J]. Mineral Deposits, 2009, 28
(3): 366-380.

Lo JfTE &, XUBERH , VRRERE, 4. thZREBIRIH L BTAL 1 B0 5 i X
HRIr1T ] MR SR, 2018, 54(6): 1153-1170.

He S F, Liu X Y, Xu K K, et al. Subdivision of geological units and
metallogenic belts in Central-Eastern AfricalJ]. Geology and Exploration,
2018, 54(6): 1153-1170.

(7RI, XUMERH, FA, . Fgal 32 2 pm B A9 3 20 KOs ik

[T]. JuFRHED 1A, 2015, 30(S1): 27-45.
Wu X Y, Liu X Y, Wang J, et al. Subdivision of main metallogenic
provinces (belts) in South Africa and their metallogenic characteristics
[J]. Contributions to Geology and Mineral Resources Research, 2015,
30(S1): 27-45.

[8 B, IR (4 )Fhys =5 FF 4 My B RHE S MU [ ). 97
5k, 2011, 25(3): 203-207.

Zhao Y F. Geological characteristics and mineralization mechanism of
the Kolwezi copper deposit, Congo[J]. Mineral Resources and Geology,
2011, 25(3): 203-207.

[9]FEMZ, AL, KB, 5 KNERCE) ARB SIS s i 2 2%

B FSRITLI . 977 S5 HB, 2008, 22(6): 547-550.
Tong H K, Yang Z A, Zhang P B, et al. Analysis of remote sensing
prospecting perspective in the Katanga metallogenic belt, Southeastern
Congo-Kinshasa[J ]. Mineral Resources and Geology, 2008, 22(6):
547-550.

[10JEENI, BREA, A/, 4 BERCE) PN SRR & R
HRFE R AR Ty 1 [ ). B RE B M, 2012, 27(2): 206-213.
Wang Z G, Chen Y H, Fu X J, et al. Geological characteristics and
oresearching directions of copper-cobalt deposit KS in Katanga Province
of Congo (King)[J]. Contributions to Geology and Mineral Resources
Research, 2012, 27(2): 206-213.

[11]PhRE, Bed, XUk, thaESLRIE Bambari 4% 275 M SRR AE K $27
BT MBS B, 2016, 25(2): 208-212.

Sun W G, Lian T, Liu B. Geological characteristics and prospecting
significance of the Bambari greenstone belt in the Central African
Republic[J]. Geology and Resources, 2016, 25(2): 208-212.

[R2NER, EA, A%, & PARIPHIN-5% L 245 8 017 il
O AL AR 10 L) ] SRR, 2019, 38(1): 121-131.
Sun H W, Wang J, Ren J P, et al. Metallogenic evolution and
prospecting potential of Katanga-Zambia polymetallic metallogenic
belt in central Africa [J]. Geological Science and Technology

Information, 2019, 38(1): 121-131.

(F#: % 413 T /Continued on Page 413)

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

o544 XSRS T X BRI A B A7 U=Ph AR ARAARAF B b T 58 413

[24]Wilde S A, Dorsett-Bain H L, Liu J L. The identification of a Late
Pan-African granulite facies event in northeastern China: SHRIMP
U-Pb zircon dating of the Mashan Group at Liumao, Heilongjiang
Province, China[ C]. Proceedings of the 30th IGC: Precambrian Geol
Metamorphic Petrol, Amsterdam: VSP International Science Publishers,
1997, 17: 59-74.

[25]Wilde S A, Dorsett-Bain H L, Lennon R G. Geological setting and
controls on the development of graphite, sillimanite and phosphate
mineralization within the Jiamusi massif: An exotic fragment of
Gondwanaland located in North-Eastern China? [J]. Gondwana
Research, 1999, 2(1): 21-46.

[26 2480, Wilde S A, IMEA. AR 7 BRARAE b5 BB B
THREE U-Pb 4RIR[T ] SA42# 4R, 2001, 17(3): 443-452.

Wu F Y, Wilde S A, Sun D Y. Zircon SHRIMP U-Pb ages of
gneissic granites in Jiamusi massif, northeastern China [J]. Acta
Petrologica Sinica, 2001, 17(3): 443-452.

[27 A, S, T4, %5 PRI K A A B HER b AR5 AIE B

HIH M 7 ST ). AR 4l (HUERBHA R, 2010, 40(1):
93-103.
Zhou ] B, Han J, Zhang X Z, et al. Geochemical Characteristics of
the Mudanjiang blueschists in the NE China and its tectonic
implications[J ]. Journal of Jilin University (Earth Science Edition),
2010, 40(1): 93-103.

[28 Black L P, Kamo S L, Allen C M, et al. TEMORA 1: A new zircon
standard for Phanerozoic U-Pb geochronology [J]. Chemical Geology,
2003, 200(1/2): 155-170.

[29]Liu X M, Gao S, Diwu C R, et al. Simultaneous in-situ

determination of U-Pb age and trace elements in zircon by LA-ICP-MS

in 20 wm spot size[J]. Chinese Science Bulletin, 2007, 52(9):
1257-1264.

[30 JAndersen T. Correction of common lead in U-Ph analyses that do not
report **Pb [J]. Chemical Geology, 2002, 192(1/2): 59-79.

[31]Ludwig K R. User’s manual for IsoPlot 3.0: A geochronological toolkit
for Microsoft Excel [M]. Berkeley, USA: Berkeley Geochronology
Center, 2003: 71.

[32] B RAk, HPOE, ARG, % B TR X AR LA KA

WK LA-ICP-MS 547 U-Pb £Ei¢ 2 Hb BT 2 L[J ). HBTid i,
2016, 35(7): 1081-1094.
Lv C L, Xiao Q H, Feng J L, et al. LA-ICP-MS U-Pb ages of zircons
from metamorphic basalt and metamorphic accumulated gabbro in
Yilan area, Heilongjiang Province, and their geological implications
[J]. Geological Bulletin of China, 2016, 35(7): 1081-1094.

[33]Wu F Y, Jahn B M, Wilde S A, et al. Phanerozoic crustal growth :
U-Pb and Sr-Nd isotopic evidence from the granites in northeastern
Chinal ] ]. Tectonophysics, 2000, 328(1/2): 89-113.

[34]Wu F Y, Sun D Y, Li H M, et al. The nature of basement beneath
the Songliao Basin in NE China: Geochemical and isotopic
constraints [ ] ]. Physics and Chemistry of the Earth, Part A: Solid
Earth and Geodesy, 2001, 26(9/10): 793-803.

[35JAMEA, AR, sKHOIK, 2. PRI AR KT -1 R AE Al
Bt P e [l ——k B S AR R LB B A R RIESR [T ] AR

2R CHBRFERT) , 2004, 34(2): 174-181.
Sun DY, Wu F Y, Zhang Y B, et al. The final closing time of the
West Lamulun River-Changchun-Yanji plate suture zone: Evidence
from the Dayushan granitic pluton, Jilin Province[J]. Journal of Jilin

University (Earth Science Edition), 2004, 34(2): 174-181.

(_E4#:% 455 W /Continued from Page 455)

(13 ]3H) e, XA, FIR () mrhin & 32 st ST 507 7 ) A Y
WERERK[J]. AT, 2015, 34(2): 531-542.
Tong Q L, Liu D C. Remote sensing geological interpretation and
target area delimitation of mineral exploration in Katanga Province,
Congo (DRC)[J]. Global Geology, 2015, 34(2): 531-542.

(14 TR U8 DR 4 ) PN AR 1 3t SR AR B i i 5[ ). b RS
BhR, 2016, 52(2): 392-398.
Tao Z X. Geological characteristics and metallogenic prospect of the
copper mineralization belt in the Kadanga area of the Democratic
Republic of Congo[ ] ]. Geology and Exploration, 2016, 52(2): 392—
398.

(15 ]FE B, KR () MPHmE RS 5 55 He R
[J]. MF2EF), 2015, 39(1): 143-148.

JURHIE KA R AR

Wang H L. Geological characteristics and genesis of the Kolwezi
copper deposit in Katanga Province, Congo (COD)[J]. Journal of
Geology, 2015, 39(1): 143-148.

(16 ISR <1E YA MR () AP0 8 ™ i st Bty st ek [0 ). 9298
5 TR, 2010, 24(2): 137-140.

Liu H R. Characteristics of geological structure of Katanga copper-
cobalt metallogenic belt in Congo (DRC)[J]. Resources Environment
& Engineering, 2010, 24(2): 137-140.

(17 ]2 00T, EHER, R8T, WIS CE)PHImAE S AR B R
W YIAF RS FEL) ). 7 S5 Hu5, 2009, 23(3): 253-257.
Li X Q, Yan Y L, Xu X L. Occurrence of Cu-Co minerals of the
Kansuki copper-cobalt deposit in the Katanga Province, D.R. Congo
[J]. Mineral Resources and Geology, 2009, 23(3): 253-257.

(18 IRk, Z5ff, TKADE, 5. KOG i i B i 2 4 w8 IRy
RBBGEFAHTLT]. HBSBE, 2010, 19(2): 99-104.
FulJ Y, Li W, Zhang Z B, et al. The discovery and prospects of a
copper-polymetallic deposit in Daxinganling metallogenic province
[J]. Geology and Resources, 2010, 19(2): 99-104.

[19JfEE g, Jrdies, B4 BOFI4ET Tupiza H5° PRILE K LA B
HFER LSRRI R 2 BN . PR, 2020, 47(2): 315-333.
Du Y L, Fang W X, Lu J. Lithofacies geochemistry characteristics of
alkali volcanic rocks and prospecting in Tupiza copper deposit,

Bolivial J]. Geology in China, 2020, 47(2): 315-333.

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. fineprint.cn



http://www.fineprint.cn

