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Abstract: The Damara orogeny in Namibia is part of the Neoproterozoic to early Paleozoic Pan—African oroge-
ny in Southwest Africa. This paper systematically combs the characteristics of geological units, magmatism,
metamorphism, tectonic dynamics mechanism and uranium mineralization in the Damara orogenic belt. The oro-

genic belt is mainly composed of seven geological units: the northern terrane, the northern margin, the northern
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zone, the central zone, the southern zone, the southern margin, and the southern foreland. Based on the charac-

teristics of plate movement, the tectonic evolution of this orogenic belt has been divided into five stages, mainly

including intraplate rift (750 Ma), continuous expansion (730~600 Ma), ocean—continent subduction (580~560
Ma), subduction collision (550~540 Ma) and late collision (530~460 Ma). This orogenic belt is endowed with

plenty of uranium resources, mainly formed at 510~490 Ma, closely related to tectonic and magmatic activities

in origin, with a peculiar metallogenic specialization. According to the analysis and summary of existing data,

this article believes that the pre—Damara basement, which is rich in uranium, is the main source of ore—forming

materials of the alaskaite type uranium deposit. The parent magma related to mineralization is the result of com-

bined action of assimilation, contamination and fractional crystallization. The tectonic activity provides a favor-

able site for the emplacement, enrichment and precipitation of the uranium-rich magma.

Keywords: Damara orogenic belt; tectonic evolution; uranium ore; Namibia
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Fig. 1 Geological map of the Damara orogeny in Namibia
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Fig. 2 The formation process of Damara orogenic belt
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Brynard et al., 1988; Nex et al., 2001, {H X} T 5 5 1)
B R AE — 41 . Brynard 55 (1988) A A 4k
<3 R 21 A B Al 7, R AR R AR A R
B R U R 7 R 7 H A TR Y . Nex 45 (2001)
IR 42 53 45 Q201D WA N & U B RIS B 5 2R & A
B A Tl S T BT A T ) R R . A AR
(202138 b %5 E B i 7 4 2 A Ak 2% 1k S5 e Ak
FRAE BRI 58I BB A 5 s b 2 R A TR O 5 45 25
45 an SRR VR HI A 45 2R, -0 0 T i A v B 21
/3 (FeO, MgO, TiO) IR A E LB M % UL &R
FIUTTE & 4 o B4 554 Q0170 4 1 Wi J 3 #40
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FLTFXF Rossing 48 . Husab 45" & Valencia £l
MRV RGBS, 5 AR P8 A 3R R [R] B2 1
Z Pk SR L sl B A K, B R
3%, OHLJZE LA UL, WKHE 8 16 325 4 7F Réssing
2[5 Khan 2 3 Khan 215 Chuos 21 4% fish L 28 B It (Ja-
cob, 1974; Marlow, 1981) . ¥4 i B 56, A h ™ 1k
FE BT W S T PN | R i S S R R e A
#RAL4E (Kinnaird et al., 2007; i FHAE, 2012; Bi4x 59545,
2013), @A F MR UL, R IEae” E2 = T HK A
PR BT 5% 1 54 A R Bl B4 ( Berning et al., 1976; Nex

etal, 2001; BR4: 55, 2013) .t FARFE RFHABLH Y
F A AR ], R R N AR R R 22 5+
B ER G Sk Ik DR il sl i 2 i AT RE A
W i — b 2 55 2o F DA 3R L WA A 0 45 2R G P 4%,
2012; R4 55 %, 2013; Corvino et al., 2013; % -5 55
2022), Filik B4 A8 o7 B i £ ARl ) 5 ok 5 b 2 S 4
2 R, 22 W0 1 =5 08 1 i I 24 025 0
R U A S B RN 4SS DT TE B3 1 38 38 A as ]
AE AR N A (] 1l = ] S A3 D s 1 1 5 728 Sk 2 I
W U JCR M4 TTE A e SRR R S5 5 IR
YER BRI & AR TGS 75, 7 W L ey =
B R (E 3),

+ o+ o+ 4k heF b+ + + F T
A el .+

+ + +

(] o res s [ R

A
. I Chuos 41/
- Kuiseb 41 I:l Karibib 21 |:| Rossing 21

FRERR ) e g i i
ke B3 meieris [0 o ik

- Khan £ |:| Etusis 21

B3 ASHNE LT R EERXE (F Corvino et al., 2013 130

Fig. 3  Genetic model of uranium deposits in the Damara orogenic belt

BT UL EAGIR, w N #E— 25 40 Ak H R R
(Corvino et al., 2013; FR4: 55 4%, 2014; 5 4L 45, 2015;
PNEAGAE, 20205 B4, 2022), RIZE 1% By flf 48
Ly ad 2 v pl IR D RS RN G R AR PR K AR
SRR S BEARAE R . R BB A AL B,
C. F 2 [ 1% %5 (550~540 Ma) . i & %Kik 8 19 1= i
(510~500 Ma), FH Bij 1% B 47 5 U LS 50 2 i
WL AZ 5y B 45 e D, Wl m) Lis %, =R A
FH AT Rossing 241 5 Khan 20 8 Khan 215 Chuos 21
FEAFRAL(D, EBVE U H K ), XS H & 8 ) o
FIR B 1 b )23 T8 WA R0 kA8 IR B, S8 U ot
R EEVOE, W2 X e b i FEZE . 29 150
Ma, H TG 3 F B> U KA E iz #, 76l
e ety S5 R o AR L sl iR il 55

W) XSS A R A, W) R d TR AR ALOR
HoFedaTr, B U HJZE A R e A 2 KU ik, O 52
MoK Ik Uk, DOVE [ 45 nURE B T LB Bl A Uk
X7/

7 HLAIETR

7.1 Huseb $4%"

Husab 8l & {37 T 44 >K Lt W 4 71 [ o 75 3 Eron-
go 1T X, Swakopmund i AR 2 50 km &b, Sy ) #% 4R
P 92 10 £ 0 1 R Rl R, il 9 9 & T8 30 T t( LA
U0, 1) CREEHE A, 2016; 5K IRIESE, 2018) .

X N )2 32 N Nosib B Khan 2H , Swakop B
Rossing 2 . Chuos 4 . Karibib 21 F1 Kuiseb 2 (& 4)
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PNE A DK L3R TR LAY 357 . F38  AL R 5 Sl s 4 43

T RARASEEDARKASNE, FEELH B, C. D,
EFl F % (4 5K %5 (Nex, 1997), # 1k 5 1k 8 43 A
Khan 4 5 Réssing 41 A #& & 42 fil 47 & L E 3 W

Ly

0 1000 m

Rossing 41 N, /D {2 A Chuos 2 N . # 1k £ = 1
T D E AU A N, B 4 U-Pb 804 7 Holos
S B R (496+4.1)Ma( Cross et al., 2009) .

] §§§E []Fute " I Kuiseb 41 [ Karibib 41 7] Chuos 1 [ Ressing 41

P

B knangt [ Bwsiszl [ Agb%agi“s

-k

N vz

B4 Husab $H% | STEFHETEEGEREZES, 2016 230D

Fig. 4 Geological section of Zone 1 in Huseb uranium deposit

WA T B A T 15 R P, AU KR 5%
BT, T A 1) KBS M2 A 1) 52 BOE AT, %
AW S I RIE R SR, 2016; TRIFIESE, 2018)
WAL S B AR I b s ik BB A
gl A A CRRFH, 2016) .

Husab 48" /4l =5 25 S 00 7. a0 8 0777, 4l
T SO R | sl ek S R RER £ 5,
i IR R R M U TET N 07 XN E
BT AR S BT, R D B AR AT
BRAh AR ER Bl ET, J5 I HORAE R BB A ) 3

oM A, RO REES AT AN 8 A A 4B (Freemantle,

2010; B P44, 2021, 2022)
Husab i1 47 ky B (%) (5 5 5 BV T IR, J5 118 %2
ST 2 B 10 PR B A A AR i AR, ik SR L

W1 AE BT A 0 TR A TR e 5 43 B A AR T )
(Freemantle, 2010; # 555, 2021, 2022)
7.2 Rossing $HA"

Rossing fll A /& tH F R R L R I AR K
CH 1975 £ 24O 8 R K Z —, 7 KA T 99K
b Eh, #F Swakopmund 6 4R 24 60 km Ab Cifi 2245,
2021) . Réssing fll REA i H K (2.81 T O, S ALK
CEH1 507 0.03%) . 7] 8% % & 47 1iF (Berning et al.,
1976; 5KIEERAE, 2015)

Rossing 4015 PRV T Rossing & & f &k, 7 X HH £
HiJZ £ %k Rossing 2 . Khan 41 . BEtusis 4 (& 5), #”
XHARANEFEUARKARIE, FELH A~FHH
B JEAR Bl AL L A IR A AR R BE T D
R A, FLRE BT AR 1% 2 (510+3) Ma(Basson et

Rossing 5[

5 Rossing S b5 B (38 Berning et al., 1976 &%)
Fig. 5 The geological map of Rossing mine
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al., 2004) . [ < 5 Ik (™ 4O 58 B Hh JLJEEK 31 90 m AS
A, BICRECR I BB Bk . kil AR A A
b, Hatkb, BB, e b PRl fh R s s
T A G 745, 2021

A X P9l %) TR A7 2 At S il 9 oy =, H v &
FTahw . R AR A A BT 2 5 69%, £
N4 HIE SRR AAT i RLR 454, 12 YR A 1 5 N i
WRAA . ahet A Wi U AR RN R A 4
AT WL i 31%, Z 2R EH . S RER AR EE ),
ik R4 & ( Abrahams, 2009) .

Rossing #llA™ A = Bl R iy MBS0, 27
Ik S L 5 O8I A B B, B 45 d o AR E
B TR 4R, S TR LS B IEAE R R A
K E % E % B (Corvino et al., 2013; 5 4 45
2021),
8 4iin

(DX hiad 1A BT 750~460 Ma, F 241
M N ZEA (750 Ma) | FF2Ed 5K (730~ 600 Ma) | ¥
Fili JF 1 191 (580~ 560 Ma) . fiff 1 filf 18 1] ( 550~ 540 Ma)
Ko Tt A 3 ( 530~ 460 Ma) 5 BB .

(DA s N A b5 1 R 5 2 DDA G,
& Ja MR e B 5 o O el 8 109 LA A9 1
WA & Al Ak, il 4 3 L S (D3) = A DL E
R R A R B R R B

(3ik HHr il I N R A o ik EZ R T
510~490 Ma, & U R HIT I 5 h7 FE & H i o Al
TR B R O IR, R R RO R AR Y S
Gy B 45 SRR A 25 3L, O30 IR A R4 4y,
TE ) 38 W55 A0 & A TTTE .
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