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Fig. 1Tectonic setting of the Mporokoso Basin, north-eastern Zambia, showing relationship to

surrounding orogenic belts ( modified after Waele et al., 2008)
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221 BEHA

U EL T A DL L M X 44, A b b I R

29°E 30°E

50 km

9°S

A7 5 5 A

10°S

Alluvial sediments

= At/

11°S

U 3 T 2

smansy

AJK 2700 m T 7 M P4 R AR5 RE DU B AR S
300 m Zidy . A FEAAETRE A S (5
B LA E 6 Db s ks A, ARIE S A o B
o SR FIRE G SR OC FR |, AT 4043y 2 B #1) ( Chipili)
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W A —12 45 ( Mpulungu—Lunzua ) 777 I 25 H [X.
(Unrug, 1984)

R EB A RGEEERIRIAEZ L AN

31°E

ll@ﬁmﬁﬁiﬁ@m

3A
‘ E3

1 #0

10°S

eIV
Mbala Formation

Lusengall K7/

Lusenga syenite

R/

Basement complex

R A L4/

Kabweluma Formation

a5 L B/

Mulumbi Member
R = e 7 7 B/

Akapala Memb EAl %)
Kasama Group apa‘a erfl Zr N |7 %4/ Fault o
ey 5 T 4 GRAR) / . =
g Al ) Undifferentiated *BFEEB HUEﬁLE/ _
Chibote Formation Nsama Eormiation Section position
1 1
29°F 30°E 31°E

] 2 W LU AR I 3 R R A 1A (4 Unrug, 1984 18140
Fig. 2 Geological map of the Mporokoso Basin, north-eastern Zambia ( modified after Unrug, 1984)
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Fig. 3 Schematic stratigraphic section of Paleoproterozoic sequences in eastern margin

of the Mporokoso Basin, north-eastern Zambia ( modified after Unrug, 1984)
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Fig. 4 Rock features ofMbala Formation in the Mporokoso Basin, north-eastern Zambia
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e hERE ARk s , B & N 15% ~
35% #8531k 60% , BRATMIT LTS Dk
WAk a R E RO, A SRR R — B 3~20
mm,%ﬁﬁj\m‘i 45~150 mm,ﬁzﬁ%aﬁ%/égﬁﬂ 15~
25 mm, #8531 35 50~ 100 mm, JRHRRFE R A04s
JFREE (K4 c,d); H EBAEEZE RO E K
F AN E  F kA A LA A e dn ks (&1 4
e f) o B — N 5% ~20% , #5313k 40% .,
WA 5 FEEN A9 BRARIAR 2~5 mm, #5335 10
~20 mm, SCHEMSREMB AT (B4 g,h) .
5 Unrug(1984) Fr il #i JZ MR & (] 3) XFEE, B
0755 L B A o BO L, T B 0 BL S S B, B
W) 5 R Af i BOAH R R
222 BEEA

B T 20 DA% Al DX i 44 220 R i TR
gl 2z b, PUAR RS B A 4 L ARGk B de K, 20
600 m, P4 F§ #B 4, 29°5 20 m ( Thieme, 1971;
Thieme and Johnson, 1981) ., %4l %A A FE H k1l
PRIE DUBUA A, LA 5 25 BE I | B BE I B
TE Tk IR v B IR kAR I 0 A B A ] 3

T BN LG ST EE ) o 0 b A FNJE o 32 DA R BE
M 0 OSBRI AR LA A S
0 K RO OS2 R, 12 A T
W B —HBE FER A i (Unrug, 1984) , T BEFR
Z HBTR A (Akapala) 75 B, L BCFRZ S EE
(Mulumbi) 5 Bt , 1B 75 23 1 e # S 74 3 A R B2
(RSN TS S T o N o e

BT A B s LB R AR A 44 | JEE 300 ~
400 m, Pk FE R A TP — SR AR TR S = B
e 5 IR B AA T = B D A DL R IR A fib o lfe o B
B AT R AR A SRR R .

W5 Ll 2 B LU S L Ll i 45, JEE B 1T 5K 200
m, PR FEON LA LR S TR IR K
R K B GBI A
223 F/mEFS4AE

A VLR A5 41 ( Kalungweishi ) 7] b X 7 R 7
T g A 44, E ORISR R A A
OHEIX JEEEE AT 35 1500 m, 5 A7 25 A0 L (6 AR 41
Ok —roR R R —E 2R A i DA AT BBk
KAV R F, KA DB YR A R

® 1 BT RICEERER R MITTRELI S (48 Unrug, 1984; Andrews-Speed, 1986 f£2)
Table 1 Division for facies association of the Mporokoso Basin, north-eastern Zambia
( modified after Unrug, 1984; Andrews-Speed,1986)
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TR N A R T, LR W
JRIVE I KL RED £ MRS PRI ARIRRLINE | i oot s sty K TR 50 EE 0B
TS —
Bl LT K e e, B2 R, FUR B 2, e | Je ik v Bl i B BB
St e PR 2 AR s 25 03 B
TR 60 BT AR 2 B ES 75 B F 20  BE TG A BT LR,
IR o, D MRS B AR SRS, —REICA R | o s
B | EREAIE T
B Brer b AR AR R, T B R B AT ST A KK L IR
R R R SR I 7 WA DO IR WA
T BT L F A B 2 B R S B B LR 5 7 2 WU T A DR .
BUT s TR RIS TR R R VORIV E | MBS R,
(AP HIRE 2 B0 B KB B 1A FEUT R B R 1 B —
RN L B SR B e R 2 A e 12 DI,
VR BEIKE R LI R TR B e R A
AEE R TR B R B G AR R K ERAT | IR R
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(Thieme, 1971; Thieme and Johnson, 1981), {Hi%
HHJRE RN, H R A IR
224 HEHiEHF4E

A AR R B 44 L T IRHBOE BRI
Gt AR, DURRE BE T 1000 m, 132 25 3
IRt R LTHE, 5 2 1l DA 25 00, TR 21 (0 4
ErE Bl o DL SRS £ %4 o 32 (Thieme and Johnson,
1981) o A 5 A0 TE 25 N 4 A /0 H 2 98 7,
FEA TP X 320 R S RS I
225 FiEDE

B SR = S X A 44, 3251 7 A i
VERFR AR R R 5 DX, SR AR T 1]
Ay AE AR ™ E, GURRUREBZ 80~ 300 m, 5 A1 2L A
H— ) i A A b s IR R D A 2T
O A OPRE UE K FEUZ I R BUIR
A )Z PR B (Andersen and Unrug, 1984), HL7Y
P TR B B3R AR 12 km A9 3945 47 ( Mabula ) 77
AL JEERE 120 m, AT 432 4 5 B2 (Daly and Unrug,
1982) ,

AL ( Mabula) 75 Bt A7 TR 5% S REHLZ B
AR SR A vy =i b AN GRT I =Y VN e i A
JEEER LA B (K R b A i A

Ei KN ( Chansamina ) A B . FE AP ML

2R RLA b s R B DR E R, TR
KGR A A L B BT
I ER L (Makumba ) £ B FEA VN A By
EANUN N NG R RS R R =g e CEAN GRS R PR B P i
BEiAR, KB RCR LGS 2 o kB . TR hr
PRI LA AL R
KAFCAR I ( Misamfu ) 5 Bt KEERJZLE L0 60
Ve E B A A B S P AR DA B, R 2 R KA
W gh e A B, 7 B B0 WUZR TS Y HE P ik e R
4,
3 UIRUAEE UTRM
Unrug( 1984 ) Fil Andrews-Speed ( 1986 ) 18 1 X} it}
BB BRI A AT S5 MR RYBEE BB R R
fERIZM A B C.D 3L 4 DMUUBRHLLA (K 1), TIR
BT F LR PR | i | b AR A
%,
TR 35 B 2R LA B AH DR R B Oy 3 (AR B
L2 NEBAEAE D SR IB A DU, R 41 lh A UT
PR G 3, Hoh G AT LAERAR T 1A AR
F, B A VAT I RN T AR A UUAR, AR AR
A TR, 2R R BB LA D BRI AH TR, AR L ER
BLp BUR PR Y8 A DUBL(Miall, 1977) , HHIA A

I [
29°E ¥

GO KN
Pebble size

I=—=—41

K IR 7 1A
Fluviatile pala-
eocurrent direction

RESH

Kasama Group

WP TR B

R % iy gy Luapula River

e

I
32°E
GETH41 200 S B R BERE ol KR T
] Diagram of palacocurrent directions
for 412 samples in Mporokoso Group

9°S—

10%

GT2300F R B B BERE il K
Y77 | Diagram of palaeocurr-
ent directions for 230 samples in|
Kasama Group

10%

10°S—

Mporokoso Group

& 5 % LU 2R JL R IR 18 B R bR FUB AR UT A A /K 77 10 (95 Andersen and Unrug, 1984 1&240)

Fig. 5 Palaeotransport systems map for Muva Supergroup sedimentary rocks in the Mporokoso Basin,

northeast Zambia ( modified after Andersen and Unrug, 1984)
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1A [ L A8 8 ORI A B S sl N ke At 20 43 A
THIEU N AHH G B TR S, Ho 52 21 L)L B 1T
UL A M ERAE , LABIATTRR Al 32, /0 13T
PR KA 5 5 4l DL C TR AL & A 4F1E, A
SRS FFERRT | AT PR EETOAR, DL K — 5 B3z -
JEUURR ;s JEPE R A A T UL AL A% 0 X, DL D PR
FARRAE , — B IAARTTRR,

Andersen % (1984 ) X 4 % 3% Bl 2 25 h f2 H
M D K 7 8 AT T GETE o A, AN TR R
RARASA S A2 5t S22 B 78 0 1t 7K it D ) 349 2k 1 R )
b, e DU AR 3 B SR BE R S DO F2 BRI T
b AR AR () 5) |, S A U 2 M 3iAs
V1R 2 M T S AR b A8 A e A — B, it — 2D B
T AR H R R AR T R AR S T e
Aty Al 8 T A PR B b BT TS S WG (De
Waele et al., 2006b) ,

4 Fr IR SRR

4.1 WHLTITEYFE

PR A BRI IR X A
47 (Fleet, 1984; McLennan, 1989) , 5 Xk iz LA
KAV E & 2 0N He 4485 AR 5 2 UL AR
AT B AR A A R DX 1) 2 A
(Condie, 1991) , 34, il 3 AF 5 X F GE 1Ll 40 5 IX.
i o0 B A B IS RV B 5 L
T 2R R T 25 19 AH T X5 SR A3 A BT 5% IX. 14 0 1
(CRYLEE 2002 F 5 B4 2008) , W52 H R4 I8 4>
B e R R FB Z —

WP 5 DA RS T R T e B (R
2) R Leed BRKLIA bRl Ak 5, HE /B2 Hh 28 5]
(B 6) Rk F 2RI N i Lo R EHE ER LT
E o AEEA . Eu U, Ce FEARIEH ; La—Eu
BURHM 0oy i 2 bk R K, R B B 8 1Y
A Ul IR o0 R 2 TE) B o R R B AR
Gd—Lu B L4y i i oy P RN, &

300—T T T T T T T 1
L O DPMO08-03-L01 i
+ DPMO08-07-L01
X DPMO08-25-L01
< DPMO08-26-L01
1001~ ¢ DPM08-29-L01
(\;[ L. -
QA’:\’ B =1
2 i
?{_\% - -
o | 4
=
o
t - -
lg_— i —¢ ]

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

P 6 B LU AR L AR B A DX AR L P 2 b A LT R
fid o3 2 (B ifEAL (E 3 Boynton, 1984)
Fig. 6 Distribution patterns of rare earth elements of

sandstone inMbala Formation from Nondo area, north-

eastern Zambia ( normalization values after Boynton, 1984)

i 1 JC 3R Z IR o TR B A1

Bhatia 4% (1981, 1985 ) i iz X 1 K F1) 3. 7R & A
() R Hb ) 3 15 s 0 DU AR 28 b b 2 e A i i 5
SN2 A T R AEAN R K H ) 8 8 S DU G s
SRR (R 3) . MRRGHIE RN TH FIOCR
SRR T B e P DR 3 ) R A 3 15 S A T
XA AU B 5 25 5 X L R L
LRI IR X 58 s KBS ARIE (% 3) .
4 Bhatia 55 (1981,1985) #£ i /) La/Yb— Y, REE
I, W58 X A IR T 7 2 45 A R B M AEAE X 7 X
DUBUE DX (L 7)), U B 25 P A < 5 R 8 2 r 2
1) FZYIR X, 5@t K AT e R —2
42 WETEFE

Rl IR S A B R T R BA R R Bk e
HE sl 5 X 38 8 5t Z BIAF AR IR AR
YR TRRY Th R DG R DRk 2 N T ORI X
(YA S MG 15 75 557 53 BT S5 AFFE 1 ( Bhatia and Crook

®2 BT R MERERBEN AR ERLITER(x107°) PHER

Table 2 Rare earth element (x10™°) analyses of sandstone in Mbala Formation from Nondo area, north-eastern Zambia

HbJZ FE La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
DPM08-03-1.01 | 54.4 | 105 | 10.7 | 37.1 | 6.41 | 1.11 | 6.51 | 0.81 | 405 | 0.7 | 1.75 | 0.25 | 1.62 | 0.22
# | DPM08-07-101 | 43.5 | 84.7 | 9.58 | 345 | 622 | 1.39 | 6.6 | 0.92 | 539 | 1.09 | 3.2 | 053 | 3.6 | 0.56
% DPMO08-25-1.01 | 452 | 94.8 | 9.6 | 348 | 6.62 | 0.82 | 7.16 | 1.08 | 6.74 | 1.39 | 3.87 | 0.62 | 4.06 | 0.6
#1 | DPM08-26-101 | 24.7 | 49.1 | 545 | 20 | 3.76 | 0.87 | 426 | 0.63 | 3.77 | 0.79 | 2.13 | 0.32 | 2.09 | 0.31
DPM08-29-1.01 | 43.8 | 69.7 | 9.48 | 357 | 645 | 1.2 | 6.17 | 0.76 | 3.87 | 0.68 | 1.71 | 0.25 | 1.64 | 0.24

T OB ARG R , A ] S R R S A S I S S A
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Fig. 7 Discrimination diagrams of sediment source based on

10000

rare earth elements forMbala Formation in Nondo area,

north-eastern Zambia ( normalization values after Bhatia,

1986)

1986; Taylor, 1995; Spalletti et al., 2012) . Kt
Prdl 5 b ARSI TR T 45 SR (3R 4) 7 il
F| Zr—Th Kf# (K 8 a) .La—Th—Sc Ef# (K 8 Db) .
Th—Co—Zr/10 KIfi# (&l 8¢ ) o 7R, i 4 2H By U5
XM Bl Rt i A 15 5 5, S5 e R4
AR — 3, DR AT OB b e 7 R 7 Wi s T 4 3 KB
NG,

5 UUBMEAE RS

H T8 PR CRR 22 ol = LAY J2 A7 A7 1 4L
3, A 5 Bl o A Y S DR R Y R B A
AT T 24 OB 3 J2 1) B R0 A7 0, T e AR i = T

KON T A% 207 1) B/ N IR R

H AT AR5 PR 2 5 P b e Y I TS R RIS
BRZE AHHEIE AR I FEEAE ThAEAE 1.86~ 1. 82 Ga,
Brewer %5 (1979 ) 1% 5L IC AL (< 77 4% Rb—Sr 5F
A ZRAE IS A 1832432 Ma; Waele %5 (2006b ) 3545 1
SR AL K 5547 SHRIMP U-Pb 4E# 4 1860+13 Ma
F11862+8 Ma, BE JK A 45 41 SHRIMP U-Pb 4E #4541
86219 Ma 1 1868+7 Ma, X I 4 T R 25 2 B i
T 1860 Ma ZJ5 . MU 28 1 bl 1 L2 14 5 2R 0
(Lusenga) IEK A 42 ARG A9 44 Rb-Sr 45 i 2k
WA 1145+£20 Ma( Brewer et al., 1979) , #2457
L 2 1 B/ NI

TR S5 J2 DI B 5 A A8 1) e/ M 2 5
JEDURAEE T BRI —Fp oy =X, 8k X BEZE 5 5
NS B A A IR BER ST HEE (B 9) B ( Waele et
al., 2006b) : 2§ X WK BF RN KA H )5S
ZH R ER AT JERD A R JE £5 A SHRIMP U-Pb 4F % [X (1]
3 (2710+13) ~ (1824+19) Ma ( ££ T 2050 ~ 1950
Ma) , %8/ IMERS (182419 Ma) AJBEICER T KA+
JAE 20 1) e R UTRRAE IS, R 5% 5 T 2R 8 4 5 i
(Mwela ) 1 X 5 B% By ¥ b A S b5 146 5 485 41 U-Pb
AR IX ] (1434+14) ~ (2593+5) Ma (411 T 2050 ~
1900 Ma) ,iZd/MERE (1434214 Ma) ATREINER TR
5% Eh R A B R UURAE IS | U I % 2 5 8 i B
FHEAH L UTRR B AL B, Sy — N AE X AR 52 i TORRT
G, FLHE B A AR 3 A A X 5 IR s R R AR AL,
Ui FA L5 5 T v B R B AR AL, 7R s AR 30 9 Bt
R FUUR =4, 1 K 7 ) s R S Y
U8 E AT R (B S) BRI I Ay 4 35 38 B 2 B
TR

25 LEAR S BT, A SCHEDN W 5 18 BL R BEE )T
1860 Ma ZJ5 , RE=SHEN AT G2 HZIE AL T 1434 Ma
25, ATRE IR 18 B R b X B T 2 )5 3 i T RR

R 3 AEKMIEDS MR AL S B T T = 451E (38 Bhatia et al., 1981,1985 {£27)

Table 3 The characteristics of rare earth elements in sandstone of sedimentary basins in different geotectonic

backgrounds ( modified after Bhatia et al., 1981,1985)

e N La ‘ Ce ‘ X REE Lay Ce LREE
KAL) 3 T 5 IR IX Y P Yhy 0 HREE 3Eu
KR ESIE SRS E) 8+1.7 19+3.7 58+10 42+1.3 2.8+0.9 3.8+0.9 | 1.04x0.11
NG THE PIELREEE 4 27+4.5 59+8.8 146£20 11%3.6 7.542.5 7.7+1.7 | 0.7920.13
I BN GUEN IR 37 78 186 12.6 8.5 9.1 0.6
i shih % SV PN R T R 39 85 210 15.9 10.8 8.5 0.56
I R (CEHIME) 42.32 80.66 189.92 14.3 31 8.1 0.67
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Fig. 9 Ages of the detrital zircons from the Bangweulu Block (after Waele et al., 2006b)

B P=8 , AEX T 1 B R R SRR [ BR AR kA& %4, Andrews-Speed 55 ( 1987 ) 78 £ 0 1L Ff it

W ATy e i — 25T i i S % 2350 4‘%@?@4?#&%@?7;1% 7t
s S X 4 {55 45 g b E T

Hﬁriscﬁ&ﬂﬁf?ﬂtﬁ?ﬁ& @?@FEP(IZI 10),
Guernsey (1952) e R U LI 00 5 Iy B A i Al ik 1.3x 107, ot 4. 4% FE 5 4 & i

® 4 BT R MERERIBEN AR EMEBITER (x10°) FHER

Table 4 Trace element analyses(x107®) of sandstone in Mbala Formation from Nondo area, north-eastern Zambia

2 FE i Cu Pb Zn Cr Ni Co Sr Ba v Se Zr Ga U Th
DPMO08-03-1.01 | 155 | 182 | 14.1 | 593 | 9.52 | 6.01 | 102 | 38 | 209 | 5.08 | 134 | 570 | 2.91 | 31.4
It | DPM08-07-1.01 | 5.66 | 12.6 | 45.6 | 43.0 | 154 | 585 | 39.0 | 834 | 43.7 | 183 | 199 | 22.7 | 457 | 17.4
% DPM08-25-L01 | 12.5 | 17.7 | 25.8 | 206 | 19.1 | 8.72 | 342 | 203 | 283 | 9.35 | 228 | 11.0 | 520 | 23.0
41 | DPM08-26-L01 | 9.02 | 8.76 | 27.6 | 422 | 12,5 | 7.91 | 6.01 | 636 | 57.0 | 11.7 | 90.0 | 10.5 | 1.22 | 10.1
DPM08-29-1.01 | 19.2 | 17.1 | 323 | 37.2 | 7.92 | 6.45 | 12.4 | 564 | 73.6 | 9.88 | 139 | 10.5 | 1.41 | 10.3
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Fig. 10 Summary of the sequence stratigraphy and

prospectivity of the Mporokoso Group, north-eastern Zambia

(modified after Andrews-Speed, 1989)
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PR I 12 L DX R 8 4 b 4 B IR AT A A — o
A, B B MRS B R A el () KA & A T
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ST T A 15 1117 3l (2290 ~ 1700 Ma) B 4
(Lawley et al., 2013, 2014) , R K7 0] 8w
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Saviaro %5 ( 1980) fix T & BH 643 W I 1% B R B
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Sedimentary Stratigraphic Characteristics of The Mporokoso Basin
in The North-eastern Zambia

SUN Hongwei, WANG Jie, REN Junping, ZUO Libo, GU Alei
Tianjin Center of China Geological Survey, Tinjin, 300170

Abstract; The Paleoproterozoic Mporokoso Group in the Mporokoso Basin of north-eastern Zambia is an
important stratum for the study of fluvial to shallow-marine sedimentary succession and basal components of the early
Precambrian. In this paper, based on the study and systematic summary of lithostratigraphic composition,
sedimentary age and environment, combined with the measured section of Mbala Formation and its clastic
petrological and geochemical analysis data in the region, the following knowledge is obtained; The Mporokoso
Group is supposed to be formed later than 1860 Ma, and the overlying Kasama Group is supposed to be formed later
than 1434 Ma; The sedimentary environment of the Mpolokoso Basin mainly includes; braided rivers, alluvial fans,
lakes and shallow seas; The clastic rocks of Mbala Formation at the bottom of Mporokoso Group are mainly derived
from basement granite of the Bangweulu Block and formed under the passive continental marginal tectonic setting;
The Mporokoso Basin may belong to the passive continental marginal basin; Geochemical analysis data have shown
potentials for gold and uranium prospecting in the eastern and northern parts of the basin, respectively.

Keywords: Zambia; Mporokoso Basin; Sedimentary characteristics; Geochemistry; Resource potential
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