Rossing Uranium Mine, Namibia: Insights into its
Genesis from Structural Mapping and Ore Body
Modeling
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Examples of the main lithologies
in the Rossing area
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F;-NE

(“F4”) NNE
Rossing Dome
Axis Orientation

S, and S, laminar foliation in
pelites

S, and S, transposed into sub-
parallelism with S;; flow
folding in marbles

Small, isolated folds with axial

planar foliation (S4)

S; and S, migmatitic banding
to the west of the Rossing
Dome

S5 schistocity superimposed
on migmatitic banding

Not discernible

S, and S, migmatitic
banding

Non-systematic brittle-
ductile deformation of
migmatitic banding

Not discernible

Deformation events of the Réssing area, Central Zone, Damara Orogen, summarized from Smith (1965);
Sawyer (1978), Martin (1983), Coward (1983) and Buhn and Stannistreet (1992/3). Note that the “F,”

folding trend is not due to a fold event (sensu stricto), but is rather a result of dome rotation.




" Infened lithological frend /Infered shear || Dome - Alluvium
Rossi ng LandSat Courtesy of Réssing Uranium Mine




Mosaic of 1:35 000 Scale B+W aerial photographs (Aircraft Operating
Rf')ssi ng Company Project 503, Photographs 8870-8876)




infered S_foliation frend
......... infered §_foliation frend

Inferred regional
sinistral shear

— g ‘ ___.-‘-) anticline
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Foliation/Fabric Interpretation of Mosaic of 1:35 000 Scale B+W aerial

Rf')ssi ng photographs (Aircraft Operating Company Project 503, Photographs

8870-8876)
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Etusis Upper metaquartzite
Etusis Upper biotite schist

- . dClerite
rtho-amphibolite achist Etusis Lower metaquartzite

Khan Formation Etusis Lower biotite schist - outine  8s + dip

Detailed structural map of the southern portion of the Rossing dome,
Rossi ng primarily using new data by 1JB and dome core data from Oliver and
Kinnaird (1996). The pit outline is dotted.
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Filtering of unusually abundant interpreted/mapped faults to the south of

Rassi ng the competent dome core, according to their nature and offset.




Division of pit into 6 Sectors and an example of 3-Dimensional Semi-
Rﬁssi ng Variograms for a given sector. Analysis in Datamine allows for the 3-D
morphology and trend of the ore body to be established.




a) 800W Section ) 400E Section

\\.
amphibole-bictite
schist

Mineralization
trends

\ Open Pit
profile

.
amphibole-bictite
schist

Etusis Upper metaguartzite

ompHiboIe—bio’riTe
schist

c) 1200E Section d) Plan of Bench 12

Simplified figures of the distribution of U mineralization. Arrows indicate
potentially fault-controlled or dome movement-controlled mineralization trends.

RﬁSSi ng Note the discordance between these trends and the amphibole-biotite schist.



Okongava diorite

Salem granite, Goas

Khan Formation gneisses
Goanikontes

AlKali leucogranite (“alaskite”),
Goanikontes

AlKali leucogranite (“alaskite”),
Goanikontes

Donkerhuk granite, Otjimbingwe
Meta-lamprophyre sill, Navachab

Mineralized quartz veins,
Navachab

Diorite, Otjozondjou

Uranium-enriched alkali
leucogranite, Rossing area

Biotite schist, Khan-Swakop River

U-Pb — zircon
evaporation

U-Pb - zircon

U-Pb - monazite

U-Pb - uraninite

U-Pb - monazite

U-Pb - zircon

U-Pb - SHRIMP, titanite
met. overgrowths

U-Pb - SHRIMP, titanite

“°Ar/*’Ar - hornblende

Rb-Sr biotite (possibly
spurious)

K-Ar - biotite

Early-tectonic
Syn-metamorphic intrusion
Syn-metamorphic growth
Intrusion/post-tectonic

doming

Intrusion/post-tectonic
doming

Intrusion/late-tectonic

Mineralization/cooling
below closure

Mineralization/cooling
below closure

Cooling below 500°C

Late- to post-tectonic
intrusion

Cooling below 300°C

5166

512440

51043

508+2

509+1

505+4

49612

49448 to
500£10

47844

46818

429£17

de Kock & Walraven
(1994)

Allsopp et al. (1983)

Briqueu et al. (1980)
Briqueu et al. (1980)

Briqueu et al. (1980)
Kukla et al. (1991)

Jacob et al. (2000)

Jacob et al. (2000)

Hawkesworth et al. (1983)
Von Backstréom & Jacob
(1978); Kroner &
Hawkesworth (1977),
Kroner et al. (1978)

Clifford (1967)

and dome formation, continued red
and grey granite intrusion
Intrusion of Types B & C granites
Constrictional deformation in high
strain zones
Post-decompression isobaric
annealing and crystallization

C. 510 Ma - Peak of granite
plutonism

Intrusion of Type D granite and
main uranium mineralization
This study: reactivation of N-S
compression, causing left-lateral
movement along NNE-trending
shears and southward dome
impingement at Rdssing
Intrusion of Types E & F granites
C. 505-478 Ma (extended to C.
429 Ma?) — late/post-tectonic
intrusion, cooling and successive
closure of minerals at their
respective blocking temperatures

Intrusion of Donkerhoek granites
(g.v. de Kock and Walraven, 1995

Cooling and localized resetting of
RDb-Sr ages

Summary of ages of intrusion-related anatexis, metamorphic and tectonic events of the Central Zone (Rb-Sr whole-
rock isochrones and errorchrons and U-Pb concordia intercept ages largely excluded) and the specific timing of
sheeted leucogranites with reference to the Goanikontes area (Nex et al., in press) and the interpretation of
tectonic events by Bowden et al. (1995, 1999) and Jacob et al. (2000). The age of 1038+58 Ma (Kroner et al., 1991)
for the polycyclic pre-Damara Basement is probably a minimum.
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Medium-grained
pegmatitic with
clear interstitial
quartz

White to
pale pink

Medium- to
coarse-grained,
granular texture
more variable
than other
leucogranite types

colour with
“oxidation
haloes”

rained to very
coarse pegmatitic

Red
(distinctive)

Coarse-grained
pegmatitic

populations,
accessory
magnetite,
ilmenite and
tourmaline

Host rock to
primary
uranium
mineralization,
white feldspar,
characteristic
smoky quartz,
betauranophane
occasional
betafite and
apatite

Similar to Type
D or consists
almost entirely
of smoky/black
quartz and pink
feldspar

Pink, coarse
perthitic
feldspar, milky
quartz,
accessory
biotite,
magnetite and
ilmenite

relatively undeformed
cover sequence,
occasionally
boudinaged and occurs
in F; flexures

Extremely irregular; and
anastomosing,
concentrated in high
strain zones along the
Khan/Réssing contact
(i.e. sheared amphibole
—biotite schist)

Irregular, tabular to
bifurcating bodies in
high strain zones,
generally emplaced
parallel to foliation in
basement rocks

Tabular bodies with
parallel sides, cross-cuts
all other structural
features

0.1-0.5 m wide, frequently at high
angle to foliation and pre-intruded
granites, may show plane strain and
partial development of weak S;
foliation (Fig. X)

Dilated S; in NW dome limb of
Khan Formation, fault network in
Rossing Mine, highly attenuated
(high strain) Khan Formation
“streaming” to the NE from the
southern dome core tip

0.2 to 3 m wide, partially replaced
by Type E and F granites at mine
(Fig. X)

Dilated S4 in NW dome limb of
Khan Formation, fault network in
6ssing Mine, highly attenuated

(high strain) Khan Formation
“streaming” to the NE from the
southern dome core tip

approx. 30 m wide massive tabular
bodies (Fig. X)

Fault network in R6ssing Mine,
Dome core - Etusis Formation;
massive extensive outcrops to SE
of mine

approx. 30-40 m
tabular bodies (Fig

Post-D;
(50941 Ma;
U-Pb
monazite age,
Briqueu et al.,
1980)?

Salient features of granite/leucogranite types recognized in the Swakop River
area (Goanikontes), summarized from Nex and Kinnaird (1995) and Nex et al.
and the Rossing Area (this study).

(in press),
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Iregular granites in low-
strain zones in didlated
S, and §, foliations
(mdainly Type D-F granites)

Contours: 2% of total area
of all sheeted granites

- Highly-sheared, closely-
spaced planar, mainly
Type D+E granites

Rossing Mine iregular A Mcnlsorfel\(lllir-;rggg ng
fault- controlled Type /

D-F granites

3-D block model of the Réssing Dome, showing the main structural features
which indicate anticlockwise late-tectonic/D, dome rotation by approximately 27°

Rassi ng (inset shows contoured poles to all sheeted granites measured in the Dome).




o, Early Dilational/ Bounding Left-lateral Indentation Faults - Late Dilational/
¢ Conjugate Faults Shears and Splays Southward Impingement  Conjugate Faults

Cumulative

Highly Faulted Zone

Proposed incremental and cumulative sequence of faulting to the south of the Réssing Dome,
which rotated anticlockwise and impinged southwards during the D, intrusion of granite types D,
E and F. The Rossing ore body occurs in the high-strain portion of an intensely-faulted zone.
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- Economic U mineralization within these abundant granites is distributed concentrically
around the southern tip of the Etusis Upper Metaquartzite

- The fault network and the enhanced U mineralization were caused by (D,) southward
impingement and anticlockwise rotation of the competent metaquartzite dome core and
its interaction with the overlying Khan and Rossing Formations

- Dome movement relates to underlying block movement, in turn related to NNE-trending
(Welwitschia Trend) late-tectonic, left-lateral shearing

- Supported by siting of U mineralization to the south of the Ida and Valencia Domes

- Possible further work might include photogeological and structural studies of other
domes and microstructural work to confirm large-scale shear-sense indicators
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