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1

INTRODUCTION
The MSA Group (Pty) Ltd (MSA) has been engaged by Tameka Shelf Company Four (PTY) Ltd
(Tameka) to undertake a Mineral Resource estimate for the Lepidolite pegmatite at the Tantalite
Valley Project in Namibia, in accordance with the 2012 version of the JORC Code.
Mr Jeremy Witley of MSA completed a site visit in June 2017 and identified a number of gaps in
the data that needed to be addressed before a JORC Mineral Resource can be declared. These
being:
•

Delineation of the surface exposures of the pegmatites through mapping,

•

A high resolution topographic survey,

•

Diamond drilling in order to obtain complete intersections of the pegmatites that will allow
for unbiased sampling and extension of the pegmatites (down dip and along stroke) away
from the surface exposures.

This report provides details and the results of the geological mapping of the surface exposures
focussing on the areas in which the pegmatites occur and has been used to inform the drillhole
plan. During the site visit MSA also provided customised SOPs and on-site guidance for the
geological logging and sampling of the drillholes.

2

PROJECT OVERVIEW

2.1

Regional Setting
The Namaqua-Natal Province (cf. Namaqua Metamorphic Complex) is a Mesoproterozoic (~1,2001,000 Ma) arcuate metamorphic belt along the southern and western margins of the Archean
Kaapvaal Craton in southern Africa (Figure 2-1).
The Tameka property is located in the Richtersveld Subprovince, southern Namibia (Figure 2-1),
within the larger Namaqua Metamorphic Complex (Miller, 2008). The Richtersveld Subprovince can
be further subdivided into two contrasting tectonic domains, namely the Pella and Vioolsdrif
terranes (Figure 2-2). The Pella terrane, to the east, consists of Amphibolite facies rocks that
underwent relatively high strains and is juxtaposed against the Vioolsdrif terrane, to the west which
is characterised by, lower grade, greenschist facies metamorphism (Blignault, 1977).
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Figure 2-1
Regional Geological Map of Namibia (modified after the Venmyn Deloitte, 2015). The black box indicates the area
being referred to in Figure 2-2.

Figure 2-2
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Figure 2-2
Tectonostratigraphy of the Namaqua Metamorphic Complex modified after Toogood (1976),
and Blignault (1977). Yellow box indicates the Project area.

Tantalite Valley

The study area is located in the NW-SE trending Pofadder Shear Zone, and includes the renowned
Tantalite Valley (Figure 2-2).

2.2

Geology
Mining Licence ML-77 is primarily composed of a large ovoid gabbro intrusion (7.1 x 3.3 km in size)
within paragneisses of the Namaqua Complex (comprising mainly mica schists and quartzites). The
gabbro outcrop forms a large dome shaped mountain with that rises about 500 metres above the
surrounding topography. The gabbro dome is part of the Tantalite Valley Comples and occurs in a
shear zone (that forms part of the Pofadder Shear Zone) that has a right lateral shear sense. The
gabbro is black to dark green-brown in colour with significant scree accumulations on the slopes
and onto the lower lying paragneisses.
Two generations of pegmatites occur in this area:
•

the older pegmatites are usually have a schistose fabric, are unzoned and intruded into the
gneisses and schist country rocks prior to regional metamorphism and deformation. Quartz,
feldspar and muscovite are their main constituents of these pegmatites. They are generally
uneconomic and are cross-cut by the younger pegmatites and quartz veins.

•

the younger pegmatites are coarser-grained, garnet-bearing and contain tantalite, lepidolite,
spodumene and beryl as well as traces of copper and nickel. These pegmatites include
spodumene, lepidolite, albite and albite-spodumene subtypes belonging to Rare-Element
class of pegmatites of the Lithium-Caesium-Tantalum (LCT) family. These pegmatites pinch
and swell but are generally approximately 10 m thick. The strike length of the outcrops varies
from 10 m up to 500 m. Generally, they dip at shallow angles, but dip angles can vary from
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horizontal to moderately dipping and up to 40° locally. These pegmatites comprise mainly
are quartz, microcline-perthite, albite, lithium muscovite and spodumene and tend to be well
zoned.

2.3

Deposit Types
A pegmatite is defined as “an essentially igneous rock, commonly of granitic composition, that is
distinguished from other igneous rocks by its extremely coarse but variable grain size or by an
abundance of crystals with skeletal, graphic, or other strongly directional growth habits. Pegmatites
occur as sharply bounded homogenous to zoned bodies within igneous or metamorphic host
rocks.” (London, 2008).
The main rock forming minerals in a granitic pegmatite include feldspar, mica (muscovite and
biotite) and feldspar. Other minerals may occur in economic concentrations and include, but not
limited, to various lithium minerals, beryl, tourmaline, cassiterite, coltan, topaz, garnet and various
rare-earth minerals.
Pegmatites are classified on the basis of a number of geological, textural, mineralogical and
geochemical parameters and the accepted classification scheme. Pegmatites are broadly classified
as either simple/common or complex based on the presence or absence of internal zonation.
Simple/common pegmatites are unzoned, poorly fractionated and thus usually unmineralised.
Complex pegmatites often contain potentially economic concentrations of mineral/elements
(including Li, Ta, Nb, Sn, Be, REE) and their classification is based on a fourfold classification (Table
2-1) comprising:
five classes namely abyssal, muscovite, muscovite-rare-element, rare-element and miarolitic classes,
based predominantly on mineralogical and textural characteristics, the pressure and temperature
conditions of pegmatite formation, and to a limited degree, the metamorphic grade of their host
rocks; and
the classes are further subdivided into subclasses, types and subtypes on the basis of
geochemistry, mineral chemistry and mineral assemblages.
Further to the classification three broad pegmatite families are recognised based pegmatite classes
to other petrological, paragenetic and geochemical data:
Lithium-Caesium-Tantalum (LCT);
Niobium-Yttrium-Fluorine (NYF); and
mixed LCT – NYF families.
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Table 2-1
Pegmatite classification scheme of Černy and Ercit (2005) to illustrate the correlation
between pegmatite classes and families (LCT = Lithium-Caesium-Tantalum;
NYF = Niobium-Yttrium-Fluorine; see text for explanation).
Class

Subclass

Type

Subtype

HREE
Abyssal

Family
NYF

LREE
U

NYF

BBe

LCT

Muscovite-rare REE
element
Li

NYF

Muscovite

REE

LCT
allanite-monazite
euxenite
gadolinite
Beryl*

Rare element
Li

complex

NYF
beryl-columbite
beryl-columbite-phosphate
spodumene*
petalite
lepidolite*
elbaite
amblygonite

LCT

albite*
albite-spodumene*
REE

topaz-beryl
gadolinitefergusonite

NYF

Li

beryl-topaz
spodumene
petalite
lepidolite

LCT

Miarolitic

* - pegmatite types identified within the Project area

It should be noted that pegmatites often occur as a combination/hybrid of the subtypes listed
but with one or two of the minerals dominating over the other(s).
The Tantalite Valley pegmatites belong to the LCT family of pegmatites and can be classified as a
mixture of the spodumene, lepidolite and albite-spodumene subtypes of Complex type (Table
2-1), lithium subclass, rare-element class pegmatites (Cerny and Ercit, 2005). Beryl and albite types
are also present within the Project area.
Rare-element pegmatites are often intruded into metamorphic rocks where the peak
metamorphic conditions attained are upper greenschist to amphibolite facies (London, 2008) and
have temporal and spatial associations with granitic plutons. Most pegmatites occur in swarms or
pegmatite fields and occupies areas ranging from tens to hundreds of square kilometres; they
may be associated with a discrete granite source around which they are systematically distributed,
from the least fractionated granite to the most highly evolved pegmatites are the greatest
distance from the granite source (London, 2008; Ercit, 2005); however, this is not always the case.
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With increasing fractionation, there is also often an increase in the complexity of the internal
pegmatite zonation. The most highly evolved distal pegmatites are usually the most complexly
zoned (Figure 2-3) and associated with potentially economic concentrations of the elements and
associated minerals identified above.
Pegmatites may vary from a few metres to hundreds of metres in length with variable widths
ranging from <1 m to tens of metres wide and may have simple to complex internal structure.
Cameron et al. (1949) identified up to nine different in internal units within a pegmatite based on
differences in mineral assemblage, modes and textures which may or may not be present and/or
continuous in a given pegmatite. These are summarised as follows:
1.

zones of primary crystallisation forming more or less concentric shells (asymmetric zonation
also common), complete or incomplete, from the margin inwards:
•

Border zone;

•

Wall zone;

•

Intermediate zones (outer, middle, inner and core margin); and

•

Core.

With progressive crystallisation from the margin to the core, these zones usually display
increasing grain size, decreasing number of rock-forming minerals, increasing number of
accessory minerals and a change in texture from granitic or aplitic through graphic or
heterogeneous in the border, wall and intermediate zones to blocky and coarse-grained
monomineralic in the core (Cerný, 1991);
2.

replacement bodies form at the expense of pre-existing units with or without lithologic and/or
structural control and are often difficult to identify as such. Their effects range from selective
replacement of individual mineral species (e.g. micas after beryl or topaz), through to
pervasive, yet diffuse, assemblages replacing the primary minerals of an entire zone (e.g.
albite and Li-mica after K-feldspar), to mappable, massive metasomatic units replacing the
bulk of the primary assemblage in pre-existing unit(s) (e.g. massive lepidolite units and
saccharoidal or platy albite units) (Cerný, 1991); and

3.

fracture fillings may be associated with primary zones or replacement units and are
structurally controlled. These units are easily identified and generally insignificant. They are
usually quartz-filled fractures emanating from the core and crosscutting the intermediate
zones.

Theoretically, pegmatite size and evolution determines the specific zonation within the pegmatite
structure (Figure 2-3). The pegmatites within ML-77 exhibit various degrees of complexity and
have been mapped in terms of their visible zonation and mineralogy in order to allow for
determination of their respective prospectivity.
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Figure 2-3
Internal Zonation of Granitic Pegmatites apply to regional scale zonation of pegmatite field
(km-scale) as well as the internal zonation of individual pegmatites (m-scale) (London, 2008).

2.4

History
Historically, prospecting and mining activities, performed by multiple parties date back to the
1940’s. Significant exploration was undertaken in the 1960’s by the South African Atomic Energy
Board (SAAEB), who conducted a drilling programme within the gabbroic portion of the mining
licence. The investigation identified tantalite, beryl, lithium, bismuth and niobium. Additionally, this
drilling campaign indicated that the Tantalite Valley Complex was identified to have a significant
copper and nickel mineralisation.
The mineralisation results from the SAAEB drilling programme motivated Rio Tinto to conduct
further nickel and copper exploration in the area. The Rio Tinto programme was largely unsuccessful
in the delineation of any economically viable copper and nickel anomalies.
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2.5

Mapping
The geological map compiled from the geological mapping by MSA is presented in Figure 2-4 and
illustrates the position of the pegmatites identified within ML-77. The pegmatites’ prospectivity was
ranked on the basis of the lithium and tantalite minerals identified within individual pegmatites.
This has formed the basis around which the drill programme has been designed.
It should be noted that pegmatites occur throughout the property with the most prospective
pegmatites hosted within the gabbro (Figure 2-4).
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Figure 2-4
Geological Map of ML-77 overlaid on a Google Earth™ image.
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2.5.1

Homestead Pegmatite
The Homestead Pegmatite is currently being mined for tantalite with access into the hillside via
two portals into the underground workings (Figure 2-5). The underground workings extend
approximately 20 m underground. The pegmatite contains discordant zone rich in lepidolite and
spodumene.

Figure 2-5
Homestead pegmatite is sub-horizontal and truncated to the north by a steeply dipping
gabbro contact (on the left of the picture).

Orientation
(Dip Direction/
Dip Angle)
Variable from
005/48 to
028/22

2.5.2

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite
type

>10m

Tantalite, Lepidolite,
Spodumene

Highly
Prospective

Well zone Wall Zone, Border Zone, AlbiteQuartz-Spodumene Zone,
Lepidolite Zone

Spodumenelepidolite
subtype
/LCT family

Lepidolite Pegmatite
The Lepidolite Pegmatite (Lepidolite) is obliquely exposed on surface and is contained within the
gabbro (Figure 2-6). Lepidolite has previously been mined from trenches and pits along the exposed
dip slope of the pegmatite (Figure 2-7). The material from the trenches and pits has been stockpiled
on site.
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Figure 2-6
Lepidolite pegmatite exposed on surface as seen from the SW looking NE.

Figure 2-7
View of Lepidolite as seen from the river bed looking north. The Lepidolite pegmatite dips
moderately-steeply to the SW.

Orientation (Dip
Direction/ Dip
Angle)

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite Type

234/22

>7m

Lepidolite, Minor
Spodumene,
Possible Tantalite

Highly
Prospective

Wall Zone, Border
Zone, Albite-Quartz Zone, Lepidolite Zone

Lepidolite
subtype
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2.5.3

Signaalberg Pegmatite
The Signaalberg Pegmatite is a folded pegmatite that dips gently to the SW. It has previously been
mined for albite and possibly also beryl (Figure 2-8 and Figure 2-9).
Figure 2-8
Excavated section of the Signaalberg Pegmatite looking west. The contact between the
gabbro and the pegmatite can clearly be seen to the west.
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Figure 2-9
View of Signaalberg looking east.

Orientation (Dip
Direction/ Dip
Angle)
Varies from
185/48 to 208/50

2.5.4

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite Type

>5m

No visible mineralisation,
but considered
prospective for lithium
and tantalite. Previously
mined for albite and beryl.

Prospective

Wall Zone, AlbiteQuartz Zone

Beryl/Albite type

White City Pegmatite
The White City Pegmatite is located to the NE of the actively mined Homestead Pegmatite. The
White City Pegmatite is subhorizontal and exhibits well-developed zonation (Figure 2-10) and
contains zinnwaldite (green, low grade lithium mica) and traces of lepidolite.
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Figure 2-10
Cross section view of the White City Pegmatite looking west.

Orientation (Dip
Direction/ Dip
Angle)

29/50; 45/42

Thickness

+8m

Economic Minerals

Zinnwaldite; Minor
Lepidolite and Trace
Tantalite

Prospectivity

Zonation

Highly
Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone, Poorly
developed
Lepidolite/zinnwaldite
Zone
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2.5.5

Chicken Foot Pegmatite
The Chicken Foot Pegmatite is proximally located near the Beryl and Homestead pegmatites.
Exposed in a road-cut with no visible mineralisation is apparent, however, due to the proximal
location of the Chicken Foot Pegmatite to the highly prospective Homestead pegmatite, it may
contain tantalite and/or lithium mineralisation (Figure 2-11).
Figure 2-11
The Chicken Foot Pegmatite is aptly named after the splayed appearance of elongated
muscovite laths as seen in the bottom of the exposure photographed.

Orientation (Dip
Direction/ Dip
Angle)

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite Type

Varies from
355/68 to 333/84

>5m

Beryl

Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone.

Li subclass Beryl/Albite type (?)
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2.5.6

Snake Pegmatite
The Snake Pegmatite is located to the west of the highly prospective Lepidolite Pegmatite. The
orientation of both Snake and Lepidolite, suggest that Snake may a be strike extension of the larger
Lepidolite Pegmatite (Figure 2-12).
Figure 2-12
The Snake Pegmatite outcrops along strike from Lepidolite and dips moderately to the SE,
which is identical to the Lepidolite pegmatite.

Orientation
(Dip Direction/
Dip Angle)

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite Type

240/44

>4m

Beryl

Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone.

Beryl-Albite type,
Possibly Lepidolite?
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2.5.7

Valley Pegmatite
The Valley Pegmatite has been partially mined on surface for its beryl (Figure 2-13). Although
proximal to the Snake and Lepidolite pegmatite, the Valley Pegmatite is considered to be an
extension of Signaalberg.
Figure 2-13
Photo of the exposed Valley pegmatite dipping to the SE.

Orientation
(Dip
Direction/ Dip
Angle)

Thickness

Economic
Minerals

Prospectivity

Zonation

Pegmatite Type

326/25

+8m

Beryl

Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone.

Beryl/Albite Type
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2.5.8

Homestead North Pegmatite
The Homestead North Pegmatite forms a prominent elongate exposure above the larger
Homestead Pegmatite. Homestead North has been prospected or previously mined for beryl
(Figure 2-14). Although proximal to the Homestead pegmatite, and historically believed to be a
northward extension of Homestead, no tantalite, lepidolite or spodumene mineralisation was
observed here.

Figure 2-14
Excavated albite-quartz core of the Homestead North pegmatite with the well-developed
wall-zone with large muscovite crystals left intact.

Orientation
(Dip Direction/
Dip Angle)
334/58 -HN1
295/44 -HN2
221/48 -HN3

Thickness

Economic Minerals

Prospectivit
y

Zonation

+6m

Beryl

Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone.

J3691 – Geological Mapping and proposed Drill Plan at Tantalite Valley – October 2017

Pegmatite Type
Beryl/Albite type

Page: 18

2.5.9

T-Pegmatite/Beryl Pegmatite
The T-Pegmatite (also referred to as the Beryl Pegmatite) is located on the southern side of the
gabbro that hosts the actively mined Homestead pegmatite (Figure 2-15). The T-Pegmatite was
mined for beryl and possibly columbite, however, only beryl was observed during the mapping.
Figure 2-15
The T-Pegmatite was previously mined for beryl and possibly columbite. Its position and
orientation relative to the Homestead pegmatite make it a highly prospective target.

Orientation
(Dip
Direction/ Dip
Angle)

Thickness

Economic Minerals

Prospectivity

Zonation

Pegmatite Type

014/58

+6m

Beryl, possibly tantalite

Prospective

Wall Zone, Border
Zone, Albite-Quartz
Zone.

Beryl and possibly
Tantalite Type

2.5.10 Other Pegmatites
The other pegmatites mapped within ML-77 are considered to be of marginal/low prospectivity.
The general thickness of these pegmatites within the schists ranges from 2-4 metres, and the
pegmatites within the gneiss varies between 1- 20 metres thick. These pegmatites are
predominantly composed of quartz and albite with well-developed wall zones of muscovite and
garnet.
Muscovite is commonly observed in all pegmatites, varying in size and abundance. Commonly
observed with the muscovite is garnet which again varies in size and type (pyrope and almandine).
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3

SUMMARY AND PROPOSED DRILL PROGRAMME
The tantalum and lithium mineralisation are hosted within the LCT pegmatites at Tantalite Valley.
These pegmatites are largely restricted to the Tantalite Valley Complex gabbro found in the NWportion of ML-77. The tantalum mineralisation occurs as microlite (2CaO.Ta2O5) and tantalite,
((Fe,Mn)O.(Ta,Nb)2O5), and is currently mined from the Homestead Pegmatite. Tantalum
mineralisation increases towards the inner portions of the pegmatite and it appears that tantalum
is associated with lithium minerals and possibly also the albite mineralisation. High tantalum values
occur on the inner sides of what is called, the wall-zones and sometimes, also occur towards the
core zones. The lithium mineralisation is contained in lepidolite and spodumene which is found
occur in a number of the pegmatites. Other minerals of potential economic interest include beryl,
tourmaline and zinnwaldite (which contains lower concentrations of Li compared to lepidolite).
As a result, the majority of the exploration activities should be focused on pegmatites in the NW
portion of the mining licence as summarised in the proposed drill plan in Table 3-1.
The pegmatites of the least significance are located within the paragneisses of the Pofadder Shear
Zone, in the SE-portion of the mining licence and are commonly oriented sub-vertical, parallel to
the shear zone. These pegmatites hosted are not considered to be of economic significance but it
is recommended that some check sampling of the pegmatites is done in order to exclude the
possibility of any tantalum mineralisation.

A summary of the most prospective pegmatites is given in Table 3-1. This list forms the basis on
which the drilling plan is based.

Table 3-1
Priority targets for the drilling campaign
Pegmatite

Mineralisation

Orientation

Homestead

Tantalite, Lepidolite, Spodumene

028/22

Lepidolite

Lepidolite, Spodumene, Beryl

234/22

Signaalberg

Beryl and possibly Lepidolite/Tantalite

208/50

White City

Zinnwaldite, Tantalite and Beryl

045/42

Snake

Beryl and possibly Lepidolite

240/44

Chicken Foot

Beryl and possibly Tantalite

355/68

T-Pegmatites

Beryl and possibly Tantalite

014/58

MSA proposes the following drill plan (Table 3-2) for Tameka to use in their drilling programme. It
is however advised that the Tameka modify the drill plan as the drilling progresses and the results
of the logging become available.

Table 3-2
Provisional Drill Plan (please also refer to accompanying GIS shape files)
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DH_Hole

DH_Azimuth
(degrees)

DH_Dip DH_East (m) DH_North
(degrees)
(m)

DH_Depth
(m)

DHHM-01

0

-90

279086.9

6820601.2

80

DHHM-02

0

-90

279085.3

6820672.8

80

DHHM-03

0

-90

279016.9

6820600.5

80

DHHM-04

0

-90

279048.4

6820707.5

80

DHHM-05

0

-90

279015.2

6820671.5

80

DHHM-06

0

-90

279124

6820564.7

80

DHHM-07

0

-90

279084.4

6820742.1

80

DHHM-08

0

-90

279119.7

6820706

80

DHWC-01

0

-90

279670.4

6821099.7

30

DHWC-02

0

-90

279664.8

6821126.4

30

DHLP-01

0

-90

278367.6

6820993.9

30

DHLP-02*

60

-65

278356.4

6821014.2

30

DHLP-03*

60

-65

278336

6821032.4

30

DHLP-04*

60

-65

278305.4

6821059

30

DHLP-05

60

-70

278350.7

6821057.8

40

DHLP-06

0

-90

278509.9

6821013.1

50

DHLP-07*

60

-70

278447

6820968.4

60

DHLP-08*

60

-65

278334.3

6821016

40

DHLP-09*

60

-65

278379.5

6820965

30

DHSB-01

0

-90

278739.7

6821362.5

80

DHSB-02

0

-90

278658.2

6821317.2

50

DHSB-03

0

-90

278593.7

6821283.8

40

Target

Homestead

White City

Lepidolite

Signaalberg

* - if good intersections are obtained in these boreholes a second hole should be considered from the
same drill pad. These should be drilled at azimuth 240° and dip -65.

The total meters proposed in this provisional plan is 1,210 m. On the basis of positive drilling results
in this phase a second phase of infill drilling be done.
Channel sampling should also be considered for:
-

Pegmatites listed in Table 3-1 that have representative cross sections exposed in pits and
trenches should be sampled. This data will augment the data obtained from the drilling or in
areas inaccessible to the drill rig, e.g. Lepidolite Pegmatite.

-

the pegmatites considered to be of low priority, particularly those within the gabbro; and

Where material has already been mined out and stockpiled, the volume and grade of all stockpile
material should be evaluated.
It is also recommended that a follow-up site visit be conducted by MSA at some stage during the
drill programme in order to ensure that all work is done in accordance with the SOPs. This is also a
requirement of the JORC (2012) code.
Going forward the following also still needs to be finalised as part of the exploration programme:
-

Laboratory assay methods (chemical and mineralogical)

-

Metallurgical test work
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-

Topographic survey and collar survey

-

Underground plans for Homestead (if a Mineral Resource estimate is to be done on the
pegmatite)

4
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