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Abstract: The Bangweulu Block of northeastern Zambia which consists mainly of basement and sedimentary rocks is affected by
northeastern Paleoproterozoic Ubendian Belt, northwestern Mesoproterozoic Kibaran Belt, southeastern Mesoproterozoic Irumide
Belt and southwestern Pan African Lufulian Belt. The basement rocks are mainly composed of schist, andesitic— rhyolitic
metamorphic volcanic rocks, granitoids and other intrusions. From lower to upper part the sedimentary rocks are mainly composed
of the Mporokoso Group, the Kasama Group, the Katanga supergroup and Cenozoic fluvial and lacustrine sediments. The authors
systematically studied the geological characteristics of the Kasama Group, U— Pb— Hf isotopic compositions and geochemical
characteristics of detrital zircon from the Kasama Group in Kasama area and obtained 32 detrital zircons U—Pb ages of the purplish
red siltstone from the Kasama Group. Specifically, their ages mainly vary from (1849+23) to (1993+21) Ma, suggesting that the
Kasama Group was formed younger than (1434+14) Ma and should belong to Mesoproterozoic. ("°Hf/'”Hf); values of 22 zircons are
0.281049-0.281618 and &u(?) values are—12.8——1.6 with corresponding Tow ages of 2406—3487 Ma. The REE and trace elements
of sandstones from Kasama Group were analyzed. The REE have obviously negative Eu anomalies and the points mainly fall in the

sedimentary area; the trace elements characteristics of sandstones show that sandstones formed in the passive continental margin.

Key words: Kasama Group; detrital zircon U—Pb—Hf isotopic compositions; REE and trace elements; Bangweulu Block; northeastern
Zambia
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Fig.1 Tectonic map(a, after Haest et al.,2011)and geological map of the Kasama region(b)
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Fig.2 The outcrop characteristics of the purplish red siltstone from the 2 member of the Lower Kasama Formation
a—Field photograph; b—Hand specimen
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Fig.3 The microphotographs of the purplish red siltstone from the 2" member of the Lower Kasama Formation
(a) and (b) are under crossed nicols ; Hem—Hematite; Ms—Muscovite; Q—Quartz
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Fig.4 Representative cathodoluminescence images of the purplish red siltstone detrital zircons from the 2" member of the Lower
Kasama Formation
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Fig.6 U—Pb ages vs. eu(f)value plot of the purplish red siltstone

detrital zircons from the 2" member of the Lower Kasama
Formation

Table 2 Hf isotopic compositions of the purplish red siltstone detrital zircons from the 2" member of the Lower Kasama

Formation
G5 Age/Ma  "°Yb/"Hf  "*Lw/Hf  "°Hf/'""Hf 20 ("Hf/HE):  eud0)  en®) Tom/Ma  Tow/Ma  fiuw
1 1923 0.0440 0.0012 0.281365 0.000044  0.281321 -49.8 -8.5 2651 3075 -0.96
2 1986 0.0385 0.0011 0.281400  0.000041  0.281360 -48.5 -5.6 2592 2949 -0.97
3 1966 0.0183 0.0005 0.281226  0.000033  0.281208 -547  -11.5 2788 3292 -0.99
4 1927 0.0284 0.0009 0.281316  0.000039  0.281283 -51.5 -9.7 2697 3155 -0.97
5 1754 0.0286 0.0009 0.281429  0.000040  0.281400 -47.5 -9.5 2541 3011 -0.97
6 1817 0.0395 0.0012 0.281366  0.000047  0.281326 -49.7  -10.7 2647 3132 -0.96
7 2202 0.0631 0.0017 0.281120  0.000048  0.281049 -584  -11.8 3025 3487 -0.95
8 1912 0.0428 0.0012 0.281500  0.000039  0.281455 450 -4.0 2467 2789 -0.96
9 1912 0.0471 0.0014 0.281291  0.000046  0.281239 =524 -11.7 2770 3260 -0.96
10 1795 0.0276 0.0008 0.281412  0.000042  0.281385 -48.1 -9.1 2559 3017 -0.98
11 1993 0.0331 0.0009 0.281293  0.000043  0.281258 -52.3 9.1 2729 3167 -0.97
12 2022 0.0225 0.0006 0.281411 0.000056  0.281386 -48.1 -3.9 2551 2871 -0.98
13 1540 0.0225 0.0007 0.281467  0.000054  0.281448 -46.1  -12.6 2474 3041 -0.98
14 2129 0.0347 0.0011 0.281214  0.000056  0.281169 -55.1 9.2 2850 3273 -0.97
15 1963 0.0269 0.0008 0.281270  0.000046  0.281240 -53.1  -104 2752 3225 -0.98
16 1886 0.0311 0.0010 0.281260  0.000045  0.281224 -53.5  -12.8 2781 3309 -0.97
17 1941 0.0327 0.0010 0.281367  0.000044  0.281331 -49.7 -7.7 2632 3041 -0.97
18 1988 0.0237 0.0008 0.281349  0.000040  0.281321 -50.3 -7.0 2641 3034 -0.98
19 1928 0.0068 0.0003 0.281318  0.000034  0.281309 -514 -8.8 2649 3098 -0.99
20 1774 0.0478 0.0015 0.281463  0.000042  0.281412 -46.3 -8.6 2537 2971 -0.95
22 1798 0.0397 0.0013 0.281523  0.000033  0.281478 -44.2 -5.8 2442 2813 -0.96
25 1757 0.0282 0.0010 0.281654  0.000036 0.281618 -39.5 -1.6 2239 2406 -0.97

X M AR AT AR . X 5 Waele et al.(2007) 75
5% EL T AR TR AR5 i (Mwela ) i1 X5 5% T 20 rh g
JE T () A7 S D A 4 47 U—Pb 4F % [X 8] (14344 14)~
(2593+5) Ma HHMI 5 (B2 1900~2050 Ma) . LA |
T B #5401 U—Pb 4R % 7 , R 5% Eh 3F 1T B 1t
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Table 3 REE geochemical data(10 ) of the sandstones in Kasama Group

pEa La Ce Pr Nd Sm Fu

Gd Tb Dy Ho Er Tm Yb Lu

DPMO1-21-L01 17 364 372 134 274 048
DPMO1-22-L02 109 173 232 822 1.57 038
DPMO01-24-L01  3.01 524 067 265 071 0.25
DPMO03-2-L.01 697 103 133 482 084 0.16
DPMO03-14-L01 203 359  3.63 123 215 0.45

306 046 2838 0.63 1.82 0.31 212 0.34
1.84  0.29 1.79 038 1.1 0.19 13 0.24
096  0.18 1.1 024  0.59

0.091 051 0.081

086  0.13 0.7 0.14 034 0049 028 0.041

244 036 213 043 1.18 0.18 1.16 0.17
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P 7 R B AR 0 R BRORLIS A R A I 23 R P& (B
147 {62% Boynton, 1984)
Fig. 7 Chondrite-normalized REE patterns of the sandstones
in Kasama Group(normalizing parameters after Boynton,
1984)

ARSI R 5% i 0B B AT RE MR T (1434+14)
Ma, J& Trhoeitr . MRS A CL KU LT LA
il R ARG K AT AR IR T2
R EZE . B AR Lu—Hf R 2B K 2 AL RENE K
P& B EACE AR A AR () 52 0, I8 BE AR AL TR 4R
1 HE [F) 7 2 AR, ST 7 B A AR DRI A
I, B A1 U—Pb AR 25 5 X Lu—Hf [ i R BF5EfE
fi% Sy B3 b e A K S e — g i Ak i AR TT R IR A
(Yang et al., 2012), YA ELL A D 7 22
WS A T X Lu—HF [ 467 28 3o By 45 SR R B 8
1y B4 "Lu/HE b A AT LA 3R B A B R B
) 7 Lo/ THE A, B BT AR i AR AR
2406~3487 Ma., 555 A1 4F % it v A9 £ R W R
% L5 B AR i 4 0 ) U DX 2 R ph oy 2 ) M e ) I
BRI ROIE o BRI sk Ak 2 Bl A i
1) ot ok I K JE i 9 85 R 2R &8 £ (Bhatia and
Taylor, 1981; Bhatia and Crook, 1986 ; #§ i il 55 ,

1000
O DPMO01-21-L01
+ DPMO01-22-L02
X DPMO01-24-L01

DPM03-2-L01
<> DPMO03-14-L01

100~

La/Yb

1 10 100 1000
SREE /10°¢

10000

&l 8 5% 5 ¥ La/Yb— X REE i JIE K227 McLennan et
al., 1993
Fig. 8 La/Yb—XREE diagram of tfle sandstones in Kasama
Group(after McLennan et al., 1993)

2014) , A SCHRAFI-RBE B fE b 5 0 576 X REE-
La/Yb I P 45 s RIS AUV E X (81 8) . A
ARRIFSEAF IR B DR E B A1 U-Pb AR i E
B A UK Lu—HE [0 3 Kl R oc R R e 50 #r, R ™
IREURE ) 2 E W ORI TR PR RIS
X5 Andersen and Unrug(1984) FRIAUAH—ZL,
5.2 #EINE ST

Kazimoto et al. (2015) AN BET5 5 5 M e AR b
F Y L A A N e AT AR T T
Z BBl , Horh BES & = s a4 b T 9k sl KRt
GRS (HR WA R 3 B8 diE . Bhatia and Crook
(1986) N AP E I TR , LHZ La Th.Y . Zr,
Ti.Co FINi FEIC R AEWFFE AP 5 X R i) 3 B
B A H AR AT T T LA I T i
EEY SN T N TEY DN ipuk S I SN iUk 3
R 5 A 3 BRI A0 [ ik . AR IR BIEFE vh 3R AR 1 R
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Table 4 Trace elements geochemical data(10°)of the sandstones in Kasama Group

P Cu Pb Zn Cr Ni Co Sr Ba A Sc Zr Ga U Th

DPMO01-21-L01  7.22 433 159 371 15.1 8.51 16.5 887 203 6.30 454 840 216 122
DPMO01-22-L02 860 394 11.0 339 917 125 9.56 225 225 434 401 827 141 927
DPMO01-24-L01  5.23 1.57 206 773 224 064 269 162 333 322 560 115 058 137
DPMO03-2-L.01 290 124 212 679 1.78 049 6.85 128 226 270 16.1 046 032 182
DPMO03-14-L01 169 7.14 60.8 699 342 474 175 296 584 772 369 15.1 242 157

TE: e TR R IR E , dhy e ] BT e e R M BT e P S A SR A

Zr/{mg/kg)
W
[l
o

[
o
<

0 5 10 15 20 25 30

Th /(mg/kg) Th

S¢ Co Zr/10
c

a
ODPMO01-21-L01 + DPMO01-22-L02 X DPM01-24-L01 A DPM03-2-L01 < DPM03-14-101

P9 Th—Zr La—Th—Sc #l Th—Co—Zr/10 ¥ 3 #1554 1] [#] i (i< £1 275 Bhatia and Crook , 1986)
ACM—IR F KRl 4 s PCM—# 3l K Rli i 2% s CIA— Rl i 9K ; OTA— KV E & 3
Fig.9 Th—Zr, La—Th—Sc and Th—Co—Z1/10 tectonic discrimination diagrams(after Bhatia and Crook, 1986)
ACM—Active continental margin; PCM—Passive continental margin; CITA—Continental arc ; OIA—Oceanic arc
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FEIN AT KR I ) 2l B 5 5 5 e ) AR R
BB , I AR E R TR S R B A AR
AR DU Mitoba W . R = B FERD 5 200
ATHERD S R R U, o S b 2 A
JEE RN A3 BCABE  , A 0E B i — >90% , B
Gariy i) i SO N b DRI et
RIARSEN BRI R S SR TEZE TR
PR R IR R, BA I IR S . Ik
XTBE 5 5 MR RIS S B RIS LR AT B
S AR 1 1 2 e R 22 eI i
H A FR YO FI AT (Waele et al., 2006) , 55 )2 H
RS PR =, H LR b £, R R Gt
Frid B 5 U—Pb—HE [R5 Skt 2z o3 Hr. i
B la vl DA, BES 5 5 s Jo] A 157 B9 0 RS
] 5 R 5= E IR A ] ( < 1.43 Ga) IR, IF H
P & S P R R B S L X AE 1.54~1.43 Ga i) 11

P AL R F AR AN A A T TAELUGR A T
VErR TR AR .

6 zt i

(1) % F]H LA-ICP—MS J7 445 R % S BEiE
JE B A M AEEE 4B, R R S BT i i)
TR s AT I 1] 5 48R TE TN 2.0~1.8 Ga Hi il
J 3 L I T o P B A T IV A i A B[] Rk A —
5T X R B SR BT AEM T (1434+14)Ma,
JEFHhITh .

(2) X< 5% L5 A4 i 45 A 1Y CL % . U—Pb 4%
1% X Lu-HE[F0 2 5 R DD 56 Lo R
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