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Mineral Development of Hebei Province, Tangshan 063000, China)

Abstract; The activity time and crustal growth of Bangweulu Metacraton have always been the focus of geologists.
This paper studied the detrital zircon U-Pb ages and Hf isotopic characteristics of quartz sandstone from the Mbala
Formation in Kapatu area. Based on the previous results of Bangweulu Metacraton, the paper has obtained the
following understanding: (1) The Mbala Formation might formed between (1833 £22 Ma) and (1712 £22 Ma) ,
belonging to the Paleoproterozoic. (2) The Mbala Formation is rich in material sources, among which the material
of 2728 ~ 2602 Ma ( peak age is 2650 Ma) may be derived from granitoids, trachyandesite, rhyolite and other
rocks in Tanzania Craton. The material of 2246 ~ 1833 Ma ( peak age is 1880 Ma) is mainly derived from
granitoids, quartz diorite, volcanic rocks and other rocks in the Bangweulu Block. (3) The activity time of the
Bangweulu Metacraton includes Middle Archean, Neoarchean, Paleoproterozoic and Mesoproterozoic. The
Paleoproterozoic (1870 Ma) was the peak of the activity, which may be closely related to the evolution of the
Columbia Supercontinent. (4) In addition to the recycled materials from the ancient crust, the crust accretion in
the source area of the Bangweulu Metacraton sedimentary rocks also contains new crust materials. The crust has

achieved growth from Paleoarchean to Paleoproterozoic, with the fastest growth in Kenorland Supercontinent

convergence ( Neoarchean 2550 Ma) .

Before Paleoproterozoic, the main growth period of the Bangweulu

Metacraton is basically the same as the Tanzania Craton and the global continental crust.

Key words: Bangweulu Metacraton; Irumide belt; Lufilian belt; detrital zircon; Paleoproterozoic; Zambia
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TURVA IR B 85 41 U-Pb 4E#8 & HE A5 2508
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Fig.1 Tectonic framework of southern Africa (a) and geological map of the Bangweulu Metacraton (b)
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Ho B MR A WIS 58 5738 ( Congo Craton ) T8 AL 1M
K I B S A 4y 3 A (i Ak 25 DA OG . AT 2T



588 DURR S5 S 0 b 5T (BB B ST A5 0o S S+ Jl 45 ) (4)

S5(2018a) X< 15— Bl A8 Ml DX R i 41 AL A
SRR IETEA T T Y

TEYES S s Heh BRI HE hs s R
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km, HOAF 2 EARUCEL IS I8 L 4L (Mbala) 2H | §% 5
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Ackermann (1950) B & H I $ i < G oK 1

M A R Tl ool AUk, o3 A T
O AR FR 4 DX b 2R i 1) 3k 5 A e A 3 Y, e P
Vi Al A FF 55— 3% BE ( Choma-Kalomo ) #i 5 iZ #4
A A P IE E TAE TR T E 12 60 4R4K,

TEAFHE AR 3 17 v, B4 45 Fr B AL B
HER R RIE LR 2, WA (Mkushi ) RS A%
ERALTIZ P A, AL S IR R B R
HRBRIR R RS FBEARAE B 5T 7 iR, T i AR T
6 i A8 ( Rainaud et al., 2005; De Waele et al.,
2006b) , 1AM Ay 7 BR A A% VA I S 3 o 45
& & B A i 45 25 85 41 SHRIMP U-Pb 4E1#3 4351
1.65Ga #111. 05 ~ 1. 02 Ga( De Waele et al., 2003b)
UGG 2 E 22 BB R h i & A Wi, 5 IX
S P A L BT R 5 S B B S AL R A P Y
DU AR L, S A U )R TOURR Bk = B 2 £6 2 1Y 73 A
(Daly and Unrug,1982) , & I {FHEg K F 44 16 45 — B
b TR I AL AR R DR AL T AR A E B TUAR B
B, 34h ekl DX R 1 A v S ) s S e
555 )RR S (Daly et al., 1984 ; Mapani, 1992) ,
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Table 1 Summary of isotopic ages for the Bangweulu Block

FE S Ak MR T8 RS H A
D8015 RIBERIE AL A LA-MC-ICP MS 454 U-Pb 1959 +16 Ma
DG6095 PAFEIR IERAE 7 LA-MC-ICP MS #£ U-Pb 2012 £ 11 Ma .
B . BT A ,2021
D8217 AR KK LA-MC-ICP MS 5/ U-Pb 1970 +20 Ma
D6367-2 BaBERINK A LA-MC-ICP MS %45 U-Pb 1991 +12 Ma
D3016 BARARA LA-MC-ICP MS %47 U-Pb 1965 +8 Ma
D6099 —RIERKAE LA-MC-ICP MS £547 U-Pb 1934 +27 Ma .
. . JENEIEEE 2020
D6106 IERAEH % LA-MC-ICP MS %5 U-Pb 1974 +9 Ma %
D1246 IERAER A LA-MC-ICP MS %5/ U-Pb 2011 £20 Ma fEZEF-%,2019b
DPM04-10 OB LA-MC-ICP MS #47 U-Pb 1964 +8 Ma .
. {EZEF-% ,2019¢
D4073 ABENKA LA-MC-ICP MS %45 U-Pb 1913 +10 Ma
MA1 ViAsE= SHRIMP #5471 U-Pb 1860 13 Ma
MA2 VA= SHRIMP #5471 U-Pb 1862 +8 Ma
De Waele and
MA3 Kl SHRIMP #%6 U-Ph 1868 +7 Ma
Fitzsimons ,2007
MA5 Kl SHRIMP #%6 U-Ph 1862 +19 Ma
MA9 KA SHRIMP 4445 U-Ph 1866 +9 Ma
— Viasba 4 Rb-Sr 1838 £86 Ma
— RN A 4 Rb-Sr 1869 +40 Ma
— Luchewe f£ x5 4% Rb-Sr 1824 +124 Ma Andersen and Unrug, 1984
— palipzes 447 Rb-Sr 1816 £22 Ma
— a2 44 Rb-Sr 1833 +18 Ma

T " AR A R B

i
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Table 2 Summary of isotopic ages for the Irumide Belt
ETE e oy ca HFEWSRES AR BRI
MJ10 ZKARAE LA-MC-ICP MS %54 U-Pb 1949 + 18 Ma
MJ11 RHC RS LA-MC-ICP MS £547 U-Pb 1989 +13 Ma
e Sr AR 2021
MJ12 B RS LA-MC-ICP MS £547 U-Pb 2025 +15 Ma
MJ13 RHC IR LA-MC-ICP MS #5471 U-Pb 1961 +7 Ma
MK3 yiisa SHRIMP #%41 U-Pb 2047 +14 Ma
MKS5 A SHRIMP #5471 U-Pb 2038 +14 Ma
CC10 FrRRE SHRIMP #545 U-Pb 1952 +6 Ma
KNI kA SHRIMP £% 5 U-Pb 2041 £10 Ma Pe Wacle et al., 2009
ISK2 AEbd R SHRIMP #5417 U-Pb 1927 +10 Ma
ISK1 piaAslayiee) SHRIMP #%41 U-Pb 1942 +6 Ma
MGn il SHRIMP #5417 U-Pb 2049 £6 Ma Rainaud et al., 2005

1.3 AHREBERAES

Garlick TR i p5 oy HLZE A i a7 (A2 %428
46,2013 , HIE Bl T 2 i Je 30 K ki 24, LA ROHT
JC A 2 S 2 v S A A A R B A
. De Swardt et al. (1965 ) X /5 s BL 22 44 3 i 11
WFFESE 7 IR IE AR, J5 B F 2 15 TAE & d T
T REMWFIE TAE(Cosi et al., 1992; Cailteux et
al., 2005; Mc Gowan et al., 2006 ; Kampunzu et al.,
2009 ; Muchez et al., 2010;Ren et al., 2017,2020 ;{F
ZE-4% 2013 ,2017a,2017b, 2018b, 2021 a; ¥F FE FE

4,2021)

TE 7 B L2 fy il v, B0 2 2 A 4R ool AR
MIRE R B R A 28 AR IR E L3R 3, BR/D
R K AL B fRA 5 B 4h (SHRIMP
#E47 U-Pb A 2738 £24 Ma;De Waele et al., 2009) ,
FoAh A IEA AT A I 29 T (2058 +7 Ma) ~ (1853
+58 Ma) Z[H](Key et al., 2001 ;Ren et al., 2017)
M HETEGEE , BE I(Nchanga ) 48 ) 75 42 JE i
AR MR A (SHRIMP 5 47 U-Pb 4% 883 =
10 Ma; Armstrong et al., 2005) , H:LIANEEIE 9

®3 FEERMESTPEREFERFIT
Table 3 Summary of isotopic ages for the Lufilian Belt

KSR A RS WRS A BlE AR
TWPd174 iaskey LA-MC-ICP MS #4471 U-Pb 2009 =10 Ma L
T XN FH4E 2017
TWZK17-7-01 kA LA-MC-ICP MS #5/7 U-Pb 1983 +10 Ma
kj001 TmRER A AR LA-MC-ICP MS %5/ U-Pb 1966 +12 Ma
= . Ren et al., 2017
kj002 BARSRAR & LA-MC-ICP MS %5/ U-Pb 1853 +58 Ma
KMP1 VAl = SHRIMP #5471 U-Pb 2738 +24 Ma De Waele et al., 2009
LUFMUF & SHRIMP #4 U-Pb 1968 +6 Ma
KNS1 A5 JFORL T 22 1L 2 SHRIMP %41 U-Ph 1874 +8 Ma
BN53/1 g ORI 22 1L SHRIMP #5471 U-Pb 1980 +7 Ma
Rainaud et al., 2005
CT169/1256 75 5 K F R SHRIMP %41 U-Ph 1964 +12 Ma
MPG ViAsEs SHRIMP #5471 U-Pb 1994 +7 Ma
NN75/1 Videbes SHRIMP 4541 U-Pb 1983 +5 Ma
7220-1 A SHRIMP %41 U-Ph 1874 +9 Ma
John et al., 2004
7241-1 A SHRIMP %41 U-Ph 1884 +10 Ma
E7 hig = SHRIMP %547 U-Pb 1873 +8 Ma De Waele et al., 2006a
o 1934 £6 Ma
D4 Vi Azik SHRIMP £%4 U-Pb
1940 £3 Ma Key et al., 2001
3DA150 BERAE SHRIMP #%4 U-Pb 2058 +7 Ma
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ool NP ( Katanga ) # 7 5 ( Cailteux et al.,
1994) , YU G JZ A IPHIn# #E, Cailteux and
De Putter(2019 ) 7E3 TR AR 1785 M )2 KA W 5T Y
Fehit | ( Kampunzu and Cailteux, 1999 ; Key et al.,
2001 ; Wendorff, 2005 ; Master et al., 2005 ; Cailteux et
al., 2005,2007 ) , X5 P08 6 A b 23 J2 = R ok
77 HE B P R B ZRENE 2 o B Rin i
WRE(RL) W R (R2) A MR (R3) Al
BRETR (R4) ; Bl BT 2 L b FLR
(Mwale) “ KikA)JZ" (Ng-1) . 5¢ U ( Muombe ) . #f
(Ng-2) FIARYLI ( Bunkeya ) MV #f ( Ng-3) ; B f8 Ry
BEH N 2 L4 b4 35 M (Kyandamu ) “/Nik A )27
(Ku-1) .53 DL H7 ( Gombela ) W.Ef ( Ku-2 ) 1 B /K
(Ngule) WA (Ku-3) ,

2 MTk
2.1 HRRERMR

KAERE S R IA A (Kapatu ) X 4 EU 7 20— Bt
IR A TN S (DA127GS, Bl 1), 2 AR R A
30°35'9"E,9°41'33"S, FEfh B2 3 kg, MFELRIZ
o ZBFANEE S D, B E — /NS R,
REZVUNLR) A JE o F (FEZF55,2021b) . Fhz
AR IC B B RRAE 2 B WL 2a A1 b, A BERD
AR RS BN K L, R R 5,
R R A AAR—URDIR, b AR (0. 15 ~ 0.45
mm) , AR GEH, BORFY &, A RS 2 A
(93% ) FEFT (K5 A SR 925 ) 1R )8 (2% ) | kI
s/ DB A (4% ) M4 =8E (1% ) 20,

B2 f3fb (D4127GS) I FARA (a) FLBHUFAE (b)
Fig.2 Hand specimens (a) and micrograph (b) of quartz sandstone (D4127GS)

2.2 HERPMERFERGIE

BEAT AT TE B BT TH T RE A A 0 A R R
557 BN w58 1, S | B4R & 6 B (CL) BEAH
AC B AR SR A BR 2 B 58 1%, #5035 56 K
SRR 5 W 8¢ TAETE rb ] b 5 38 2 Jg K Ll 5T
AL E H T, H O, EAXTEFAMRE N S
A FE S EA TR BRI SR BT, R PR B R
071k 0 I TS B RE SR AT SR PR A, SR
B, HOR, T TP 4 FURRG IS BOR
U Pb il Th (R4 BEHE o | 3T B8 A DG AE ot il
e AR ot EE . FESTITES AT U/Pb B i
ZHT, RN H R T R T RS A R R
AT, ALk A A rh 104 75
A AT U-Ph [ 2004, IF %t Horp 77 $oUmd g &%
AT T Lu-Hf [ Z MRS

2.3 LA-MC-ICP MS $£% U-Pb RIfiI
HRAE AT DLOGHD CL G (1 3) | s B 40 ok
RUNEIE AL E , LR i i s AR AN
25 AR X B, Horh A S A 2
IR IRPAR—IF AR, B e AT H A s B ok 1) R AIE
KA N 80 wm ~ 130 pum, KT N 1:1 ~2: 1, K
ISR AN AR IRG AT, B
AR A RES A BFE, B4 U-Pb [FfL R AT 7
H ] R A JRy R R R A P S G O
PRl Z2 S 5 B AR B Y ( LA-MC-ICP MS) ¢
B EE EST S\ A P2 ) NEW WAVEL93 nm FX
ArF #E 4 F i OC 48 5 Thermo Fisher 2 8] 4E 77 [
Neptune 2 W £ FL SR & 46 85 11K TS U6 ), R
FHASAE 0 30 1l 0 1) 200, WO R BE B A2
35wm P E] R 30 s, MR EE 28 20 wm , HAK
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Fig.3 CL image, point numbers and U-Pb isotopic ages of zircons from the quartz sandstone (D4127GS)

ZHUIL Geng et al. (2017) o 2R H M5 K24 X1 55
JAAH - i & 1) ICPMS Data Cal #2 % ( Liu et al.,
2010) Fl Ludwig [1 Tsoplot & /7 #1740 Ha 4L ¥, [F]
I, F ] SRM610 B 5 b3 A 4 Sy ShFR 315355 40+
i U Pb Al Th &4,
2.4 $5F Lu-Hf E{I%R
BT Lu-HE [R) 47 22032 b v ) 3 )5 4

A Jr R 5T A A v S0 & R T OGRE h 22 4%
W 5 25 B8 1R B A (LA-MC-ICP MS) FE i, It
frE 555 U-Pb R 2R 7 & AR [E], SR B ) ol
BWOCHRBEEAE N 51 pm, FPIRE 2 20 wm, I
IR GI-1 F1 91500 Ar il B A IR AE , 58 i

RO 1 AT [R5t S LT A A AR A i A
REEEAER2Z BN — B, B0 Hrig i
SRS A5 (2011)

3 SrirgiR

LA-MC-ICP MS #E$tHR U-Pb R =
FIF LA-MC-ICP MS %54 U-Pb 43#7 7 1 %t 3k

3.1

0615

04

zoﬁPb/stU

Mean = 196026 [1.3%) | 2760[_L{Mean = 2661=25 [0.93%]
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8 N
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VR T rb 7 (D4127GS) A EJE 85 A At 43
Mrds LI 4 AR 1Y kR U-Pb 1 Lu-HF R4
RO e R AR ) iR S 55 A CL MR LI 3, E
ST T 104 ASES AR, 3645 T L U-Pb R R 4
A, For 88 AN A JURL ) AT i {1 — B AE 97 % ~
100% Z 1], 88 ~4F I 408 43 A1 S5 161 2 (2728 22
Ma) ~ (1833 +22 Ma) , Hirf — A~ 4F & 41 X 8] Ky
2728 ~2602 Ma( W{H N 2650 Ma) , %5 —AMFEIR 4 X
] 2246 ~ 1833 Ma (U&{H A 1880 Ma) . Biliat 5
41 42 F1 84 LAAM, B5 47 Th/U HAH EEAF 0. 10 ~
1. 66 Z [, & 7~ 2 4% 41 J& M (Hoskin and Black,
2000) 19 /NI AFF 8 v] BB R IR T 7] — A 2K A 3L
AT AR R 1985 + 17 Ma, Wit 18 92 Ph/™™
Pb 4E#% k2594 + 19 Ma (I FIE R 91% ), Th/U b
H40.37, MRS 23 B9 Ph/*  Pb 4F#4 R 2502 +
20 Ma(iEFIE A 94% ) , Th/U HLAE M 0. 89,
3.2 ME%A Lu-Hf BfX

#£ U-Pb [543 22 03K 1 L Al 1, X A4 00 A
(D4127GS) Y8 A AT T Lu-Hf [F47 2 05K, I

1880 Ma N—88/104,90%-~100% #Fl b

53 W B

0
1700

1900 2100 2300 2500 2700 2900
E#Ma)
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Fig.4 LA-MC-ICP MS U-Pb concordia diagrams (a) and histogram (b) of detrital zircons from quartz sandstone (D4127GS)
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Fig.6  U-Pb zircon ages from the Bangweulu Metacraton
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Fig.7 Hf isotope composition from the Bangweulu Metacraton
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