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Abstract: The Rossing mine in Namibia is the earliest alaskite—type uranium mine, ranking the top 10 globe
uranium mines . However, the backup resources are seriously insufficient, therefore it is urgent to carry out
exploration to expand resources and ensure the sustainable development of the mine. Based on the secondary
data development, the authors carried out field geological survey, large-scale geological mapping, and
ground energy spectrum measurement on the main uranium deposits in the mining area, studied the typical
uranium deposit and identified uranium mineralization characteristics and ore—controlling factors. It was
considered that the alaskite—type uranium deposit was the products of regional tectonic—magmatic evolution,
which was crystallized from granitic magma. The ore—forming material was derived from the anatexis of the
ancient basement rocks. The diversity of source rocks and the heterogeneity of melting resulted in the capacity
variations in the ore—bearing alaskite. The localization of the deposit is controlled by NNE-trending regional
faults, dome (fold) turning ends and structural variation sites. Ore—bearing pluton intruded along the structural
and weak stratigraphic planes, with post-mineralization hydrothermal alteration and supergene leaching and
enrichment.On the basis of summarizing the geological background, metallogenic and ore—controlling pattern
of uranium mineralization, this paper defined the prediction factors of uranium mineralization and extracted
the prediction factors including uranium deposits buffer zones, alaskite distribution areas, regional tectonic
buffer zones, marble exocontact zones, alteration development zones, aerial radiometric uranium anomaly
zones and ground gamma spectrometry anomaly zones. Using the comprehensive information geological unit
method, uranium metallogenic prediction was conducted and 14 new uranium prospective sectors were
delineated in the Réssing mining licence area with approximately 140 000 tons potential resources. This
achievement indicated significant uranium potential in the periphery of the Réssing deposit and worthy more
exploration efforts. The 5 predicted level-A prospects are the focus for the next exploration. Among which,
the A, (Z17-19) sector has been verified as a super—large uranium deposit through drilling, demonstrating
remarkable prospecting achievements.
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Fig. 1 Structural geological map of Damala orogenic belt and distribution of main alaskite—type uranium deposits (modified
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Table 1 Stratigraphic assemblage and characteristics of the Damara orogenic belt (modified after reference [5])
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1-Quaternary alluvium; 2-Kuiseb formation of Schist and gneiss; 3—Karibib formation of marble, calc—silicate rock, pelitic and semi-
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pelitic schist and gneiss; 4-Chuos formation of diamictite, calc—silicate rock, pebbly schist, quartzite, tillite; 5-Réssing formation
of marble, pelitic schist and gneiss, biotite hornblende schist, migmatite, calc-silicate rock, quartzite, metaconglomerate; 6-Khan
formation of banded and mottled amphibole gneiss, hornblende=biotite schist, biotite schist and gneiss, amphibolite,
metaconglomerate; 7-Etusis formation of schist and gneiss, quartzite, marble; 8-Abbabis complex; 9—Alaskite; 10-Coarse basaltic
dike; 11-Uranium deposit; 12-Uranium occurrence ; 13-The boundary of Réssing mining licence.
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Table 2 The classification, characteristic and ages of the alaskites
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Table 3 Lists of prediction elements in Rossing mining area
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Fig. 3 Overlayer map of the alaskite and uranium deposits in the Réssing mine

3.0.5 PR Il AR O R

PR ok A 1 PR 32 O 3 A 3 R AR R
5 0 &R % U0 AR S R Bk R A
Ak Fn gk e A A6 A5 3 R ol AR S LS AR S — A
T ZEER (K 6).
3.1.6 LS R PE SR O 2L R

T 25 WCET P UL Th ALK B0 Ak B R LR L
{2 80H Th/U .U/K . (Th+U)/K.(K+U)/Th KU/
Th 1 U*/Th 45 38 52 XA 6] 2 800 B % B, A
REHLU SRR R R TR R R AR
B 8% S B 1 1R A k3 B AR AR A 7S TS

PE S8 V0 S B AT R () 401 58 R T
LT AT ZS ST U212 X 107 S5 % XA g T
MEEE 7).
3.1.7 MUy REIE BN #E R

S A 45 R W Ty RE IS B R
[l B8 % 4 20 S me gl 7 A6 o A Y 1R . 2B A X
S A O Bl SR 217-19 221 1 225723
SH HL B FF I8 1 Hbu 1Ty B 35 00 £, 4 ) £ B b 1rg
yRETE W X S 5w H . 232k 46X 1070,
78X 1071 90X 107K 5 T PR Bl 5 57 % ¥ [l
PE R T 222 (F 8) .



%2 P, 55 GRS 8 XA e ¥ 71 0 299

7520

7515

7510

aUn

500

505 510

] Bl [e]s -] [

I— X EE 2 o X (1000 m) 5 2— /NI 22 0l X (100 m) 5 3—H0 IR 4—H0 s, 07k ais 5—2 0 X,

1-The buffers of regional structures (1 000 m) ; 2-The buffers of normal faults (100 m) ; 3-Uranium deposits; 4-Uranium

occurrences, prospectives; 5-The boundary of Réssing mining licence.
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Fig. 4 Overlayer map of structural buffers and uranium deposits in the Rssing mine
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Fig. 5 Overlayer map of contact zones of marble and uranium deposits in the Réssing mine
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500 m LAV S IE 141 361 t.
3.4 TN X RE &AM

R T X532, A ZE T X B 5% A4 4
A A B R AT DR I IO X X A ST
DX 53 A FC A 2 A
340 AL X

Al T X R Z17-19 5 % 4, i AL
5 km X (100~600) m, #b % [ 54 5 &% Bk K
i A B R S NE R o A, 2y DA

il
g
r;l:

TOH KA Ty BRI R U,
1 845X 107, fji 2 U M S B W, S
FEREAMAEG R R LA MY . S8%EE
FE VT T4 S50 R KRBT 7 Hh L 7 RO 34
1149 0.018 %, Fix KAH 0.249 %, S AL 1K Rit
JEL P B KTk 310.70 m (45 4L Z21701-01) .
3.4.2 A2 FINX

A2 T X R 221 St S FASR 1 km X
(50~100) m, fift 25 WOV S 1 W 4k, b T y RS S5+

H
=
at



5 A% b BT # 2

302 https://gwyd.cbpt.cnki.net/portal

42 45

500

510

7520

=-7520

7515

7515

7510

7510

- % 505

510

Bl (e [ -] L]

T— itz BT PE U S el (U=12X1070) 5 2— 3T IR s 3—Hi™ a5 . 0 fbsis 4—Z Eaa X .

I-Abnormal range of airborne uranium (U>12X107); 2-Uranium deposits; 3-Uranium occurrences, prospectives; 4—The boundary

of Réssing mining licence

P72 3 M DX 23 TR U S X5 0 PR A 2 5 1T O 2 e S P 0 4 2 = 1L BERHE k)

Fig. 7 Overlayer map of airborne radioactive uranium anormaly and uranium deposits in the Rossing mine ( Modified after

the information provided by Réssing mine )
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semi—peliticschist and gneiss; 4-Chuos formation: diamictite, calc—silicate rock, pebbly schist, quartzite, tillite; 5-Rossing
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dike; 11-Uranium deposit; 12-Uranium ore occurrence, mineralized point; 13-The boundary of Réssing mining licence; 14-Level A
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Fig. 9 The predicted prospecting area and its classification in the Réssing mine
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