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INDEMNITY AND CONDITIONS RELATING TO THIS REPORT

The findings, results, observations, conclusions, and recommendations given in this
report are based on the author’s best scientific and professional knowledge as well as
available information. The report is based on survey and assessment techniques which
are limited by time and budgetary constraints relevant to the type and level of
investigation undertaken. BM Geological Services reserves the right to modify aspects of
the report including the recommendations if, and when, new information becomes
available from ongoing research or further work in this field or pertaining to this
investigation.

Although BM Geological Services exercises due care and diligence in rendering services
and preparing documents, BM Geological Services accepts no liability, and the client, by
receiving this document, indemnifies BM Geological Services against all actions, claims,
demands, losses, liabilities, costs, damages and expenses arising from or in connection
with services rendered, directly or indirectly by BM Geological Services and by the use of
the information contained in this document.

This report must not be altered or added to without the prior written consent of the
author. This also refers to electronic copies of this report which are supplied for the
purposes of inclusion as part of other reports, including main reports. Similarly, any
recommendations, statements or conclusions drawn from or based on this report must
make reference to this report. If these form part of a main report relating to this
investigation or report, this report must be included in its entirety as an appendix or
separate section to the main report.

COPYRIGHT

Copyright on all documents, drawings and records, whether manually or electronically
produced, which form part of the submission and any subsequent report or project
document, shall vest in BM Geological Services.

The client, on acceptance of any submission by BM Geological Services and on condition
that the client pays to BM Geological Services the full price for the work as agreed, shall
be entitled to use for its own benefit:

e The results of the project.
e The technology described in any report, and,
e Recommendations delivered to the client.

Should the applicant wish to utilise any part of, or the entire report, for a project other
than the subject project, permission must be obtained from BM Geological Services to do
so. This will ensure validation of the suitability and relevance of this report on an
alternative project.
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EXECUTIVE SUMMARY

Wild Coast Abalone (Pty) Ltd is proposing to develop five (5) wind turbines for inhouse
supply of electricity to their existing abalone farm facility. The project is located
approximately 3 km north-east of Haga-Haga, Great Kei Local Municipality, Amatole
District Municipality, Komga Magisterial District, Eastern Cape Province. The project area
is located upon portions of the Farm 456 REM and Farm 459 REM and can be located
within the confines of 1:50 000 topographic map 3228CB. The aerial extent of the
project infrastructure is approximately 1 km north-west to south-east. However, the
individual wind turbines will have a foot print of several square meters.

Wild Coast Abalone (Pty) Ltd has appointed CES Environmental and Social Advisory
Service (Pty) Ltd to conduct the full Environmental Impact assessment (EIA), who in
turn appointed PGS to do the Heritage Impact Assessment (HIA) including a
Palaeontological Impact Assessment (PIA). PGS Heritage (Pty) Ltd has contracted BM
Geological Services to provide a Full Palaeontological Heritage Impact Assessment
Report (PIA) in respect of the proposed project that will form part of the final HIA
documentation.

A comprehensive, foot-based investigation of the project site was conducted by Prof
B. Millsteed on 02/03/2020. The most effective methodology for determining the
fossiliferous potential of the project area was determined to be a traverse of the area by
foot. Special attention was placed on the location of any bedrock outcrops that may be
present within the project area. These outcrops were investigated to determine their
lithology and fossil content. The path of the foot traverse was recorded as a trackway on
a hand-held GPS and photographs were taken and observations made were taken at a
number of locations.

The region surrounding the project area is underlain by Late Permian siliciclastic
sedimentary rocks of the Adelaide Subgroup (Karoo Supergroup) and Jurassic intrusive
rocks of the Karoo Dolerite Suite.

These sediments of the Adelaide Subgroup are world famous for the vertebrate fossils
and plant macrofossils of the Glossopteris assemblage that they contain. However, the
geology and biostratigraphy of the Adelaide Subgroup rocks in the eastern portion of the
Eastern Cape Province in general (and the project area in specific) is not well
understood. The intrusive igneous rocks of the Karoo Dolerite Suite are unfossilifeous.

Any negative impacts to the palaeontological heritage of the region will be limited to the
footprint area of the construction of the project’s infrastructural elements; the extent of
any impact is accordingly characterised as local. Similarly, the impacts of the project
should be limited to the unfossiliferous rocks of the Karoo Dolerite Suite. Any direct
negative impact upon fossil materials caused by the project will be permanent (but no
such impacts are anticipated). It is expected, herein, that most infrastructural elements
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will only directly affect the surface of the site to a relatively shallow depth (< 2m).
Indirect negative impacts will result from fossil materials that remain undiscovered after
the construction of the project and which are located beneath the maximum depth of the
anticipated excavations will only be negatively affected in so far as they will be
unavailable for scientific study for the life expectancy of the infrastructural elements that
comprise the project (i.e., long term to permanent). No negative cumulative impacts
are anticipated.

No specific damage mitigation protocols are proposed herein. However, the following
protocols are recommended for inclusion in the environmental authorisation. Should
the excavations envisaged herein completely penetrate the Karoo Dolerite Suite rocks
and expose the underlying siliciclastic rocks of the Adelaide Subgroup scientifically
and/or culturally significant fossil me and/or destruction of any fossil material contained
within the rock unit must be mitigated. These general mitigation protocols must be
specified in the Environmental Authorisation and take the form of:

e If The sandstones and shales of the Adelaide Subgroup rocks become exposed in
any excavation within the area that excavation must be halted.

e The project management must appoint a palaeontologist to evaluate the
excavation for the presence of fossil material and the scientific and cultural
significance of the fossil material.

e If the fossil material is assessed as being scientifically and/or culturally significant
it should be excavated (under permit from SAHRA) by a palaeontologist appointed
by the project management.

e The resultant excavated fossil material must be lodged with an appropriately
permitted institution.

e In the event that the fossil materials excavation is impossible or inappropriate the
fossil or fossil locality could be protected and the site of any planned construction
moved to an alternative location.

A potential positive outcome of these mitigation protocols could be that fossil materials
become available for scientific study that would otherwise have been hidden within or
beneath the regolith. Should such new palaeontological material be located as a result
of this site investigation this could prove to have a positive effect on the understanding
of the fossil record of South Africa and positively affect the palaeontological heritage of
the country.

This study has not identified any palaeontological reason to prejudice the
progression of Wild Coast Abalone’s wind turbine project subject to the general
damage mitigation protocols outlined being implemented.
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1 INTRODUCTION

Wild Coast Abalone (Pty) Ltd is proposing to develop five (5) wind turbines for inhouse
supply of electricity to their existing abalone farm facility. The project is located
approximately 3 km north-east of Haga-Haga, Great Kei Local Municipality, Amatole
District Municipality, Komga Magisterial District, Eastern Cape Province (Figure 1). The
project area is located upon portions of the Farm 456 REM and Farm 459 REM (Figure 2)
and can be located within the confines of 1:50 000 topographic map 3228CB. The
centre point co-ordinates of the project area are approximately 28° 16' 3.61"E and 32°
44' 33.02"S. The aerial extent of the project infrastructure is approximately 1 km north-
west to south-east. However, the individual wind turbines will have a foot print of
several square meters.

Wild Coast Abalone (Pty) Ltd has appointed CES Environmental and Social Advisory
Service (Pty) Ltd to conduct the full Environmental Impact assessment (EIA), who in
turn appointed PGS to do the Heritage Impact Assessment (HIA) including a
Palaeontological Impact Assessment (PIA). PGS Heritage (Pty) Ltd has contracted BM
Geological Services to provide a Full Palaeontological Heritage Impact Assessment
Report (PIA) in respect of the proposed project that will form part of the final HIA
documentation.

2 TERMS OF REFERENCE AND SCOPE OF THE STUDY

The terms of reference for this study were as follows: -

e Conduct a site survey of the project area.

o Identify all palaeontological materials located in the area of the project area.

e Quantify the palaeontological heritage significance of any fossil materials identified.

e Describe the possible impact of the proposed development on the palaeontological
heritage of the site, according to a standard set of conventions.

e Propose suitable mitigation measures to minimise possible negative impacts, if any
are identified, on the palaeontological heritage of the site.

e Provide an overview of the applicable legislative framework.
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Figure 1: Location map showing the position of the proposed project.
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3 LEGISLATIVE REQUIREMENTS

South Africa’s cultural resources are primarily dealt with in two Acts. These are the
National Heritage Resources Act (Act 25 of 1999) and the National Environmental
Management Act (Act 107 of 1998).

3.1 The National Heritage Resources Act

The following are protected as cultural heritage resources by the National Heritage
Resources Act:

e Archaeological artefacts, structures and sites older than 100 years,

e Ethnographic art objects (e.g. prehistoric rock art) and ethnography,
e Objects of decorative and visual arts,

¢ Military objects, structures and sites older than 75 years,

e Historical objects, structures, and sites older than 60 years,

e Proclaimed heritage sites,

e Grave yards and graves older than 60 years,

e Meteorites and fossils,

e Objects, structures, and sites or scientific or technological value.

The Act also states that those heritage resources of South Africa which are of cultural
significance or other special value for the present community and for future generations
must be considered part of the national estate and fall within the sphere of operations of
heritage resources authorities. The national estate includes the following:

e Places, buildings, structures, and equipment of cultural significance,

e Places to which oral traditions are attached or which are associated with living
heritage,

e Historical settlements and townscapes,

e Landscapes and features of cultural significance,

e Geological sites of scientific or cultural importance,

e Sites of Archaeological and palaeontological importance,

e Graves and burial grounds,

e Sites of significance relating to the history of slavery,

e Movable objects (e.g. archaeological, palaeontological, meteorites, geological
specimens, military, ethnographic, books etc.).

3.2 Need for Impact Assessment Reports

Section 38 of the Act stipulates that any person who intends to undertake an activity
that falls within the following:
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e The construction of a linear development (road, wall, power line, canal etc.)
exceeding 300 m in length,

e The construction of a bridge or similar structure exceeding 50 m in length,

e Any development or other activity that will change the character of a site and exceed
5 000 m? or involve three or more existing erven or subdivisions thereof,

e Re-zoning of a site exceeding 10 000 m?,

e Any other category provided for in the regulations of SAHRA or a provincial heritage
authority.

must at the very earliest stages of initiating such a development, notify the responsible

heritage resources authority and furnish it with details regarding the location, nature,

and extent of the proposed development. If there is reason to believe that heritage

resources will be affected by such development, the developer may be notified to submit

an impact assessment report. A Palaeontological Impact Assessment (PIA) only looks at

the potential impact of the development palaeontological resources of the proposed area

to be affected.

3.3 Legislation Specifically Pertinent to Palaeontology*

*Note: Section 2 of the Act defines “palaeontological” material as “any fossilised
remains or fossil trace of animals or plants which lived in the geological past, other
than fossil fuels or fossiliferous rock intended for industrial use, and any site which
contains such fossilised remains”.

Section 35(4) of this Act specifically deals with archaeology, palaeontology, and
meteorites. The Act states that no person may, without a permit issued by the
responsible heritage resources authority (national or provincial):

e Destroy, damage, excavate, alter, deface, or otherwise disturb any archaeological or
palaeontological site or any meteorite,

e Destroy, damage, excavate, remove from its original position, collect, or own any
archaeological or palaeontological material or object or any meteorite,

e Trade in, sell for private gain, export, or attempt to export from the Republic any
category of archaeological or palaeontological material or object, or any meteorite;
or

e Bring onto or use at an archaeological or palaeontological site any excavation
equipment or any equipment that assists in the detection or recovery of metals or
archaeological and palaeontological material or objects, or use such equipment for
the recovery of meteorites,
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e Alter or demolish any structure or part of a structure which is older than 60 years as
protected.

The above-mentioned palaeontological objects may only be disturbed or moved by a

palaeontologist, after receiving a permit from the South African Heritage Resources

Agency (SAHRA). In order to demolish such a site or structure, a destruction permit

from SAHRA will also be needed.

Further to the above point, Section 35(3) of this Act indicates that “any person who
discovers archaeological or palaeontological objects or material or a meteorite in the
course of development or agricultural activity must immediately report the find to the
responsible heritage resources authority, or to the nearest local authority offices or
museum, which must immediately notify such heritage resources authority”. Thus,
regardless of the granting of any official clearance to proceed with any development
based on an earlier assessment of its impact on the Palaeontological Heritage of an area,
the development should be halted and the relevant authorities informed should fossil
objects be uncovered during the progress of the development.

3.4 The National Environmental Management Act [as amended]

This Act does not provide the detailed protections and administrative procedures for the
protection and management of the nation’s Palaeontological Heritage as are detailed in
the National Heritage Resources Act, but is more general in is application. In particular
Section 2(2) of the Act states that environmental management must place people and
their needs at the forefront of its concerns and, amongst other issues, serve their
cultural interests equitably. Further to this point section 2(4)(a)(iii) states that
disturbances of sites that constitute the nation’s cultural heritage should be avoided, and
where it cannot be avoided should be minimised and remedied.

Section 23(1) indicates that a general objective of integrated environmental
management is to identify, predict and evaluate the actual and potential impact of
activities upon the cultural heritage. This section also highlights the need to identify
options for mitigating of negative effects of activities with a view to minimising negative
impacts.

In order to give effect to the general objectives of integrated environmental
management outlined in the Act the potential impact on cultural heritage of activities
that require authorisation or permission by law must be investigated and assessed prior
to their implementation and reported to the relevant organ of state. Thus, a survey and
evaluation of cultural resources must be done in areas where development projects that
will potentially negatively affect the cultural heritage will be performed. During this
process the impact on the cultural heritage will be determined and proposals for the
mitigation of the negative effects made.
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4 METHODOLOGY

A site visit of the project area was conducted by Prof B. Millsteed on 02/03/2020. The
most effective methodology for determining the fossiliferous potential of the project area
was determined to be a traverse of the area by foot. Special attention was placed on the
location of any bedrock outcrops that may be present within the project area. These
outcrops were investigated to determine their lithology and fossil content.

The path of the foot traverse was recorded as a trackway on a hand-held GPS and is
indicated in Figure 3. Photographs were taken and observations made were taken at a
number of locations (see data waypoint locations in Figure 3). The location of the
photographs and observation points was recorded using a hand-held GPS. Given
budgetary constraints as well as the aerial extent of the proposed development it was
impossible to visit every bedrock exposure within the project site within an acceptable
timeframe. It was indicated to Prof Millsteed that the outcomes of the various specialist
studies being undertaken may necessitate the eventual placement of any of the wind
turbines to nearby sites other than that currently planned. It was considered, herein,
that the appropriate approach would be to conduct a survey of the general area planned
for the development of the turbines rather than being limited to the five planned sites.
This approach would allow for the identification of "no go” zones as well as a larger area
where placement of the turbines would have limited or no impact.
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Figure 3: Map showing the location of the GPs trackway representing the
location of the foot traverse conducted across the project area as well as the
location of waypoints at which data was collected. Shown also is the
approximate location of pre-existing powerlines that were emplaced to provide
power to the project infrastructure.
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5 RELEVENT EXPERIENCE

Dr Millsteed holds a PhD in palaeontology and has previously been employed as a
professional palaeontologist with the Council for Geoscience in South Africa. He is
currently the principle of BM Geological Services and has sufficient knowledge of
palaeontology and the relevant legislation required to produce this Palaeontological
Impact Assessment Report. Dr Millsteed is registered with the South African Council for
Natural Scientific Professions (SACNASP), is a member of the Palaeontological Society of
South African, a member of the Association of Australasian Palaeontologists and is a
Fellow of the Geological Society of South Africa.

6 ACCESS AND INDEPENDENCE

The area to be impacted by the proposed construction of the wind turbine project was
identified by Mr R. Clark [Managing Director, Wild Coast Abalone (Pty) Ltd] prior to the
conduct of the site visit. The research was conducted completely free of any hindrance
and, indeed, every help and assistance was provided. Access was freely available to all
portions of the study area and the field visit was able to be conducted wherever it was
deemed necessary for the satisfactory completion of the study. The land surface is
located upon the crest and margins of a prominent ridge that is vegetated with grass
cover and extensive thickets of brush. As the observations were conducted on foot there
were no areas that could not be easily visited and studied.

7 GEOLOGY AND FOSSIL POTENTIAL

Figure 4 shows that the region surrounding the project area is underlain by Late Permian
siliciclastic sedimentary rocks of the Adelaide Subgroup (Karoo Supergroup) and Jurassic
intrusive rocks of the Karoo Dolerite Suite. A brief description of the geology of the
Adelaide Subgroup and Karoo Dolerite Suite and their potential palaeontological content
follows.

6.1 Adelaide Subgroup
6.1.1 Geology
The project area is underlain by Late Permian sedimentary rocks of the Adelaide

Subgroup, Beaufort Group (Figures 4). In the southern and central portions of the Main
Karoo Basin the Adelaide Subgroup is differentiated into two distinct stratigraphic
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Figure 4: Geological map of the area underlying the proposed project
infrastructure and the surrounding environs. The stratigraphic unit marked “A”
is the Adelaide Subgroup while the unit marked “B” is the Karoo Dolerite Suite
(Modified from Geological Survey of South Africa, 1979).
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sequences which are located either side of the line of longitude of 24° east. To the east
of that dividing line the Adelaide Subgroup consists of (in order of decreasing
stratigraphic age) the Koonap, Middelton and Balfour Formations. To the west of 24°
east the Adelaide Subgroup is subdivided into a lower Abrahamskraal and an upper
Teekloof Formations. In the northern and north-eastern region of the basin (which
contains the project area) only a single formation, the Normandien Formation, is present
(Groenewald, 1984, 1990).

In general, the Adelaide Subgroup consists of alternating bluish-grey, greenish-grey or
greyish-red mudrocks and grey, very fine- to medium-grained lithofeldspathic
sandstones (South African Committee for Stratigraphy, 1980). Sandstones generally
constitute 20-30% of the total thickness of the sequence, but maybe as high as 60%
and as low as 10%. Deposition within the northern part of the basin varies from that in
the remainder of the basin in that coarse- to very coarse-grained sandstones or even
granulestones are common within the Normandien Formation and the mudstones of the
Adelaide Subgroup are generally massive and blocky weathering except in parts of the
Normandien Formation and Daggaboersnek Member where horizontal lamination is
common and rhythmites are common (Johnson et al., 2006). The sediments of the
Normandien Formation are further differentiated from the remainder of the Adelaide
Subgroup in that thin coal beds are occasionally present in the lower part (Botha and
Linstr6m, 1984; Groenewald, 1984). Historically the lower 200 m - 450 m of lacustrine
and deltaic sediments of the Adelaide Subgroup in the north-east of the basin was
termed the Estcourt Formation.

Genetically the Normandien Formation differs from coeval strata in the southern and
central portions of the Karoo Basin in that deposition took place within more southerly
oriented depositional systems rather than the west-north-westerly fluvial transport
systems exhibited in the south (Cole and Wipplinger, 2001). The depositional system
was initially lacustrine and deltaic with progradation to the east and changed upwards
into fluvial meandering under drier conditions (Cole and Wipplinger, 2001).

7.1.1 Palaeontological potential

Figure 5 indicates that the project area lies within a region of the extent of the Adelaide
Subgroup that is poorly known palaeontologically. The reason for the paucity of
knowledge in this region lies in a combination of the thick vegetation cover and generally
thick and pervasive nature of the regolith cover in the region. The rocks of the Adelaide
Subgroup are famous for the fossil fauna of vertebrate fossils they contain. As stated
above, the palaeontology of this region of the Adelaide Subgroup is poorly understood.
Thus, it may be possible that rocks underlying the project area may fall within any of the
Eodicynodon-, Tapinocephalus-, Pristerognathus-, Tropidostoma-, Cistecephalus-, or
Dicynodon Assemblage Zones. As such, the rocks underlying the project area may be
reasonably expected to contain a rich and diverse fauna of reptiles, mammal-like
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Figure 5: The distribution of the Tropidostomma Assemblage Zone in South Africa. The
Tropidostoma Assemblage Zone is one of the vertebrate biostratigraphic zones that
may be present in the rocks underlying the project area. It is evident from the
diagram that the status of the vertebrate-based biostratigraphy in the rocks underlying
the project area is uncertain (Modified from Smith and Keyser, 1995).

reptiles, and amphibians. The taxa present will be dependent upon the particular
assemblage zone(s) that are represented. A description of the composition of each
assemblage zone is contained within the various sections of Rubidge (1995).

The Adelaide Subgroup is also well-known for the plant macrofossils (leaves and
fructification) of the Glossopteris flora that it contains. It may be expected that this
sequence may also contain plant fossils (including silicified wood) belonging to the
Glossopteris flora (Johnson et al., 2006). Bamford (2004) indicates that this sequence
contains the fossil wood genera Agathoxylon and Australoxylon.
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7.2 Karoo Dolerite Suite

7.2.1 Geology

The geological map of the region (Figure 4) shows that the dolerites located within the
project area and surrounding region are present as a series of dykes of the Jurassic age
(approximately 183 million years old; Duncan and Marsh, 2006) Karoo Dolerite Suite.
Figure 3 indicates that the majority of the project area is underlain by dolerite. The site
investigation has confirmed the presence of dolerite (Figures 6-7), and that the entire
project area bears a dark brown regolith derived from weathering of the dolerite (Figure
7). The dolerite forms the capping strata of an elevated, mildly incised plateau that
dominated the topography of the region west of the project area.

6.1.2 Palaeontological potential

The rocks comprising the Karoo Dolerite Suite are hypabyssal (intrusive igneous)
dolerites. Their genesis lies in the intrusion at depth within the earth’s crust as magma,
and subsequent cooling and crystallisation. The combination of these factors precludes
the presence of fossils within the lithology. As such, the fossiliferous potential of the unit
is nil.

8 ENVIRONMENT OF THE PROPOSED PROJECT SITE

Inspection of Figure 8 indicates that the project area lies upon the eastern margin of a
relatively undulating, relatively featureless plateau. The five wind turbine towers are
planned to be located at the break in slope of a and proximal to a steep slope. The site
overlooks a narrow coastal plain upon which the exiting Wild Coast Abalone (Pty) Ltd
facility is located.

Mucina and Rutherford (2006) indicate that the project area is vegetated with a cover of
the Albany Coastal Belt vegetation type (Figure 9) and they further state that the
conservation status of the vegetation type is listed as least threatened. It was observed
during the site visit that much of the area remains vegetated with thick scrub thickets,
although significant areas appear to have been historically cleared and are now
vegetated with rank grassland.

Inspection of Google earth imagery (Figure 10) reveals that the dirt road to Fish Bay lies
parallel- and extremely proximal-to the project infrastructure. A small dwelling and
associated out houses also lies immediately north of proposed wind turbine 4. It was
apparent during the site visit that the are is currently utilised for cattle grazing. It also
forms part of a conservancy area and is stocked with various game species.
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Figure 6: Rounded outcrops of dolerite. The note book used for scale is A5 (Waypoint
WC 003; see Figure 3).

Figure 7: Low, rounded dolerite outcrop. Note the dark brown, clay rich regolith
surrounding the outcrop is derived from weathering of the dolerite and is visible across
the entire area investigated (Waypoint WC 004; see Figure 3).
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9 OVERVIEW OF SCOPE OF THE PROJECT

Wild Coast Abalone (Pty) Ltd wishes to construct five (5) wind turbines for the purpose
of supplementing electrical power supply to their existing abalone farm facility. Wind
turbines towers 1-3 are proposed to be located along the southern margin of Farm 456
REM and towers 4-5 will be located along the northern margin of Farm 459 REM. 1Itis
anticipated that the emplacement of the required project infrastructure will require the
following elements:

It is anticipated, for the purposes of this report, that the emplacement of these above
infrastructure elements the following impacts will be made upon the land surface and
bedrock:

e Clearing and levelling of the land surface at the location of each turbine tower.

e Emplacement of twin spoor roads connecting the location of towers to the fish Bay
road.

e Excavation of trenches to accommodate wind turbine foundations.

e Excavation of trenches to accommodate powerlines to a power substation.

It is anticipated that the maximum depth of any negative impacts upon the land surface
and bedrock will be <2 m.

9.1 Impact upon the bedrock geology

Rocks of the Adelaide Subgroup and the Karoo Dolerite Suite underlie the proposed
location of the wind turbines and the surrounding environs. It is only the rocks of the
Karoo Dolerite Suite that constitute the land surface at each of the wind tower locations.
The thickness of the dolerite in the project area is much greater than the anticipated 2 m
maximum depth of impact of any disturbance of the land surface. Accordingly, it is only
the rocks of the Karoo Dolerite Suite that will be impacted upon by the development of
the project.
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25
Full Palaeontological Impact Assessment Report — Development of 5 wind turbines on Portions of
Farm 456 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape

Figure 10: Google earth image of the area of the proposed wind turbines (white circles
numbered 1-5) and the surrounding environs. Access to the site is via the Fish Bay
road.

10 IMPACT ASSESSMENT

The potential impact of the expansion of Wild Coast Abalone (Pty) Ltd’s abalone wind
turbine project is categorised below according to the following criteria:-

10.1 Nature

The impacts of the project upon the palaeontological heritage of the Karoo Dolerite Suite
is nil, as the unit is unfossiliferous. The rocks of the Adelaide Subgroup underly the
Karoo Dolerite Suite and are known to contain fossil faunas and floras of world
importance. However, these rocks were not found to crop out within the area to be
impacted upon directly by the construction of the project’s infrastructure. However,
should the estimates of the thickness of the Karoo Dolerite Suite herein prove to be an
underestimate (or the depth of excavation required for the foundations of the wind
turbine towers prove greater than estimated) there is a possibility that the excavations
may expose Adelaide Subgroup rocks. Should this occur and the rock strata prove
fossiliferous this would prove highly beneficial to science. In this eventuality the nature
of the project is considered to be of beneficial/positive impact.



26
Full Palaeontological Impact Assessment Report — Development of 5 wind turbines on Portions of
Farm 456 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape

10.2 Type of Impact

10.2.1 Direct

The direct impacts upon the palaeontological heritage of the project area are potentially:

e Damage or destruction of fossil materials during the construction of project
infrastructural elements to a maximum depth of those excavations. Many fossil taxa
(particularly vertebrate taxa) are known from only a single fossil and, thus, any fossil
material is potentially highly significant. Accordingly, the loss or damage to any
single fossil can be potentially significant to the understanding of the fossil heritage
of South Africa and to the understanding of the evolution of life on Earth in general.
Where fossil material is present and will be directly affected by the building or
construction of the projects infrastructural elements the result will potentially be the
irreversible damage or destruction of the fossil(s).

¢ Movement of fossil materials during the construction phase, such that they are no
longer in situ when discovered. The fact that the fossils are not in situ would either
significantly reduce or completely destroy their scientific significance.

It is considered, herein, that only the rocks of the karoo Dolerite Suite will be directly
impacted upon by the project.

10.2.2 Indirect

The indirect impacts upon the palaeontological heritage of the project area are
potentially the loss of access for scientific study to any fossil materials present beneath
infrastructural elements for the life span of the existence of those constructions and
facilities. The emplacement of the wind turbine towers will directly impact upon the
Karoo Dolerite Suite. The indirect impacts of the progression of the project will be that
the rocks of the Adelaide Subgroup will be effectively sterilised from scientific
investigation for the life-time of the turbine towers.

10.2.3 Cumulative

The calculation of cumulative effects for palaeontological resources is problematic to
calculate. The process of addressing cumulative effect is inherently different for
palaeontology compared to other areas of investigation for example: -

e It is possible to calculate the area originally vegetated by a plant biome in a
region. The area of original plant cover lost to historical development in the
region can be calculated. The area that would be lost to a proposed development
can be calculated and the cumulative loss (either as a percentage) can be
calculated.
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e The projected light and/or noise pollution from a project can be added to the
current night-time light or ambient sound levels, and an assessment can be made
if acceptable thresholds on the life style of surrounding communities will be
surpassed.

e The current cumulative amount of water being pumped from an aquifer can be
calculated. The proposed rates of pumping for a proposed project can be added
to that total and it can, accordingly, be assessed if the cumulative sum of
extracted water will exceed the recharge rate for the aquifer leading to its
depletion. Obviously, this case would not only change the operational parameters
for the proposed operation, but also jeopardise the existing operations in the
region that extract water from the reservoir.

Unless fossils are identified in outcropping rocks their presence/abundance in unexposed
bedrock is a matter of informed assumption. It is also often the case that a project
(e.g., an open-cast mine) will impact upon rock strata that do not crop out and no
insight into their palaeontological resources will be gained from a site visit. Thus, even if
a site investigation has been conducted, an accurate assessment of the quantum of
palaeontological materials in the geological strata of the area will remain open to
supposition. Any assessment of the fossil content of a rock unit based on a desktop
assessment is even more uncertain. Clearly, the geological strata in the surrounding
region will not be assessed during that site investigation, and probably will not have
been the subject of intense investigation by a palaeontologist. It is also possible to
make the comparison that most areas investigated as part of a project’s impact
assessment process are directly observable/measurable at the Earth’s surface. Plant
species present, their abundances and the presence of vulnerable species can be directly
observed, measured and assessed (often over a 12-month period); animal and birds can
be physically counted; archaeological resources can be identified with diligent searching;
the light output of a project’s external light sources can be calculated during the design
process; groundwater flow can be calculated using either existing or new boreholes.
However, most fossil specimens that will be present in the rock strata underlying a
project will not be observable at surface, but rather are enclosed in the bedrock and will
be unobservable at the time of the compilation of an impact assessment report.

In the case of this proposed project it is possible to make the observation that the Karoo
Dolerite Suite is unfossiliferous.  Accordingly, there would be nothing in the form of
regional negative impacts upon the palaeontological heritage of the unit resulting from
this project. The potential for the project to add significantly to negative impacts upon
the palaeontological heritage of the wider region must be assessed as having a nil
cumulative impact.
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10.3 Duration of Impact

The anticipated duration of the identified potential impact is assessed as potentially
permanent. This is assessment is based on the fact that, in the absence of mitigation
procedures (should fossil material be present within the area to be affected) the damage
or destruction of any palaeontological materials will be permanent. Similarly, any fossil
materials that exist below the structures and infrastructural elements that will constitute
the wind turbine project will be (i.e., > 40 years in duration) unavailable for scientific
study for the life of the existence of those features. The life of the project infrastructure
is expected to be permanent to long term herein.

10.4 Extent of Impact

The possible extent of the permanent impact of the proposed project on the
palaeontological heritage of South Africa is restricted to the damage, destruction or
accidental relocation of fossil material caused by the excavations and construction of the
necessary infrastructure elements forming part of the project. The possible source of a
less permanent negative impact on the palaeontological heritage is the loss of access for
scientific research to any fossil materials that become covered by the various
infrastructural elements that comprise the project. The extent of the area of potential
impact is, accordingly, categorised as localised (i.e., restricted to the location of the
project infrastructure).

10.1 Significance of the Impact

The siliciclastic sediments of the Adelaide Subgroup are world famous for the rich and
varied fauna of fossil vertebrates it contains as well as a more depauperate, but equally
scientifically important fossil macroflora of the Glossopteris flora. Apart from the world
significance of the fossils that are known to occur in this rock unit, any fossils contained
in the rocks underlying the project area will be of even greater significance due to the
extremely poor state of knowledge of the fossil floras and faunas in this region of the
Eastern Cape Province. The discovery and scientific study of any fossils occurring in this
region will potentially greatly advance the level of scientific understanding of the
lithostratigraophic and biostratigraphic subdivision of the Adelaide Subgroup rocks in the
eastern portion of the province.

However, it is not considered likely that this unit will only be indirectly impacted upon by
this project. Mitigating facts that soften the significance of these indirect impacts is that
the Adelaide Subgroup rocks lie beneath a thick cover of Karoo Dolerite Suite rocks and,
as such, are currently unavailable for scientific study. Similarly, the extreme cost of
removal of the dolerite to expose the underlying Adelaide Subgroup makes such an
undertaking extremely unlikely to be undertaken by a palaeontologist. The potentially
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fossiliferous rocks of the Adelaide subgroup will accordingly remain unavailable for
scientific study until exposed by erosion. The time span involved in this natural process
geologically long, and will be considerably longer than the life span of the wind turbines.
The indirect consequences upon the palaeontological heritage of the Adelaide Subgroup
are assessed as being low negative.

The Karoo Dolerite Suite will be directly impacted upon, but they are unfossiliferous. As
such, the project’s impacts upon the palaeontological heritage of the rock unit and the
region will be nil (low negative).

The scientific and cultural significance of fossil materials is underscored by the fact that
many fossil taxa (particularly vertebrate taxa) are known from only a single fossil and,
thus, any fossil material is potentially highly significant. Accordingly, the loss or damage
to any single fossil can be potentially significant to the understanding of the fossil
heritage of South Africa and to the understanding of the evolution of life on Earth in
general. Where fossil material is present and will be directly affected by the building or
construction of project infrastructural elements the result will potentially be the
irreversible damage or destruction of the fossil(s).

The certainty of the exact in situ location of fossils and their precise location within the
stratigraphic sequence is essential to the scientific value of fossils. The movement of
any fossil material during the construction of the facility that results in the exact original
location of the fossil becoming unknown will either greatly diminish or destroy the
scientific value of the fossil.

10.2 Consequence

There are nil consequences anticipated from of the impacts resulting from the project as
the rock unit impacted upon is unfossiliferous. The consequences of the project are
characterised as being slight [i.e., slight impacts or benefits on the affected system(s)
or party(ies)].

10.3 Probability of Impact

It is pertinent to realise that fossils are generally scarce and sporadic in their occurrence
and, as such, the probability of any development affecting a fossil at any particular point
on the land surface in relatively low. The rocks of the Karoo Dolerite Suite are known to
be unfossiliferous and it has been ascertained during the site visit that these will be the
only rocks affected by the project. As such the probability of fossil materials being
negatively impacted upon by this project is nil. The probability of nil impact resulting
from this project is characterized according to the impact assessment being used in this
report as being definite.
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11 DAMAGE MITIGATION, REVERSAL AND POTENTIAL IRREVERSABLE LOSS

The degree to which the possible negative effects of the proposed project can be
mitigated, reversed or will result in irreversible loss of the palaeontological heritage can
be determined as discussed below.

11.1 Mitigation

No fossil material were identified during the progress of the site investigation that
underpins this report. The only lithological unit that will be directly impacted upon by
this project is considered to be unfossiliferous. Accordingly, no damage mitigation
protocols are required to preserve fossil assemblages.

Should scientifically or culturally significant fossil material exist within the project area,
and these are discovered during the emplacement of the project’s infrastructure
elements, any negative impact upon it should be mitigated. This mitigation should take
the form its evaluation by a palaeontologist and if considered scientifically significant it
should be excavated (under permit from SAHRA) by a palaeontologist and the resultant
material being lodged with an appropriately permitted institution. In the event that the
fossil materials excavation is impossible or inappropriate the fossil or fossil locality could
be protected and the site of any planned construction moved.

11.2 Reversal of Damage

Any damage to, or the destruction of, palaeontological materials or reduction of scientific
value due to a loss of the original location is irreversible.

11.3 Irreversibility of Loss

Once a fossil is damaged, destroyed or moved from its original position without its
geographical position and stratigraphic location being recorded the damage is
irreversible and total.

Fossils are usually scarce and sporadic in their occurrence and the chances of negatively
impacting on a fossil in any particular area are low. However, any fossil material that
may be contained within the strata underlying the project area is potentially of the
highest scientific and cultural importance. Thus, the potential always exists during
construction and excavation within potentially fossiliferous rocks for the permanent and
irreversible loss of extremely significant or irreplaceable fossil material. This said, many
fossils are incomplete in their state of preservation or are examples of relatively common
taxa. As such, just because a fossil is present it is not necessarily of great scientific
value. Accordingly, not all fossils are necessary significant culturally of scientifically
significant and the potential degree of irreversible loss will vary from case to case. The
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judgement on the significance of the fossil must be made by an experienced
palaeontologist. Thus, the potential damage to the fossils that may underly the project
area is irreversible.

11.4 Irreplaceable loss

The irreplaceable loss of fossil materials resulting from this project is assessed as being
at a level where the resource will not be lost.

11.5 Mitigation potential

No damage mitigation protocols will be required for the implementation of this project.
As such, the mitigation potential is assessed as being easily achievable.

12 ASSUMPTIONS, UNCERTAINTIES AND GAPS IN KNOWLEDGE

Fossils occur sporadically within geological units and their location cannot be accurately
predetermined. Despite a comprehensive investigation of the project areas by foot it
was impractical (within time and budgetary constraints) to visit all locations with the
confines of the infrastructure that will comprise the wind turbine project. In addition,
the vast majority of the bedrock of the area was hidden beneath thick vegetation and
regolith cover. It is a possibility that rocks of the Adelaide Subgroup may be present in
areas that will be directly impacted upon by the project, but were not identified during
the site visit.

13 ENVIRONMENTAL IMPACT STATEMENT

A comprehensive, foot-based investigation of the palaeontological potential of the
proposed wind turbine project was conducted by Prof Barry Millsteed on 02/03/2020.
The aerial extent of the project infrastructure is approximately 1 km north-west to
south-east. However, the individual wind turbines will have a foot print of several
square meters and a maximum depth of excavation of < 2 m.

The project is completely underlain by siliciclastic sediments of the Adelaide Subgroup
and intrusive igneous rocks of the Karoo Dolerite Suite. The rocks of the Adelaide
Subgroup are known to contain fossil vertebrate faunas and plant macrofossil
assemblages of world importance. The importance of the fossils that may occur within
this unit within the project area is further amplifies due to the extremely poor state of
knowledge about the lithostratigraphy and biostratigraphy of the unit in the eastern
portion of the Eastern Cape Province. Any new information obtained in this area would
be of extreme importance to the understanding of this portion of South Africa’s geology.
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However, this rock unit will only be indirectly impacted upon by the project and that
impact is of no scientific significance.

The strata comprising the Karoo Dolerite Suite will be directly impacted upon by the
project. However, these rocks are unfossiliferous. Any negative impacts upon the rock
strata of this unit will not translate to a negative impact upon the palaeontological
heritage of South Africa.

Any negative impacts to the palaeontological heritage of the region will be limited to the
footprint area of the project’s infrastructural elements; the extent of any impact is
accordingly characterised as localised. Any negative impact upon fossil materials caused
by the project will be permanent. It is anticipated, herein, that most infrastructural
elements will only directly affect the surface of the site to a relatively shallow depth (<
2m). Fossil materials that remain undiscovered after the construction of the project and
which are located beneath the maximum depth of the anticipated excavations will only
be indirectly negatively affected in so far as they will be unavailable for scientific study
for the life expectancy of the infrastructural elements that comprise the project (i.e.,
long term to permanent). However, they would not have been available for scientific
study and the consequences of this impact are not significant.

No specific damage mitigation protocols are determined to be necessary or are required
to be recommended to be emplaced either prior to or coevally with the construction of
the project’s infrastructure. However, the geology of the area does not crop out
extensively, and the possibility remains that fossiliferous bedrock may be impacted when
construction commences. A series of damage mitigation protocols are outlined in
Section 14 for inclusion in the Environmental Authorisation in case fossil materials are
identified during the construction phase. A potential positive outcome of these
mitigation protocols could be that fossil materials become available for scientific study
that would otherwise have been hidden within or beneath the regolith. Should such new
palaeontological material be located as a result of this site investigation this could prove
to have a decidedly positive effect on the understanding of the fossil record of South
Africa and positively affect the palaeontological heritage of the country.

14 CONDITIONS FOR INCLUSION IN AUTHORISATION

Should the excavations envisaged herein completely penetrate the Karoo Dolerite Suite
rocks and expose the underlying siliciclastic rocks of the Adelaide Subgroup scientifically
and/or culturally significant fossil me and/or destruction of any fossil material contained
within the rock unit must be mitigated. This mitigation must be specified in the
Environmental Authorisation and take the form of:

e If The sandstones and shales of the Adelaide Subgroup rocks become exposed in
any excavation within the area that excavation must be halted.
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e The project management must appoint a palaeontologist to evaluate the
excavation for the presence of fossil material and the scientific and cultural
significance of the fossil material.

e If the fossil material is assessed as being scientifically and/or culturally significant
it should be excavated (under permit from SAHRA) by a palaeontologist
appointed by the project management.

e The resultant excavated fossil material must be lodged with an appropriately
permitted institution.

e In the event that the fossil materials excavation is impossible or inappropriate the
fossil or fossil locality could be protected and the site of any planned construction
moved to an alternative location.

15 CONSIDERED OPINION

This study has not identified any palaeontological reason to prejudice the progression of
Wild Coast Abalone’s wind turbine project subject to the general damage mitigation
protocols outlined herein being implemented.
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17.1 impact Rating System

The following Impact rating System was supplied by PGS Heritage and was developed in
accordance with the requirements outlined in Appendix 2 of the EIA Regulations (2014,
as amended). This scale takes into consideration the following variables:

e Nature: negative or positive impact on the environment.
e Type: direct, indirect and/or cumulative effect of impact on the environment.

e Significance: The criteria in Table 9.1 are used to determine the overall significance
of an activity. The impact effect (which includes duration; extent; consequence and
probability) and the reversibility/mitigation of the impact are then read off the
significance matrix in order to determine the overall significance of the issue. The
overall significance is either negative or positive and will be classified as low,
moderate or high (Table 9.2).

e Consequence: the consequence scale is used in order to objectively evaluate how
severe a humber of negative impacts might be on the issue under consideration, or
how beneficial a number of positive impacts might be on the issue under
consideration.

e Extent: the spatial scale defines the physical extent of the impact.

e Duration: the temporal scale defines the significance of the impact at various time
scales, as an indication of the duration of the impact.

e Probability: the likelihood of impacts taking place as a result of project actions arising
from the various alternatives. There is no doubt that some impacts would occur (e.g.
loss of vegetation), but other impacts are not as likely to occur (e.g. vehicle
accident) and may or may not result from the proposed development and
alternatives. Although some impacts may have a severe effect, the likelihood of them
occurring may affect their overall significance.

e Reversibility: The degree to which an environment can be returned to its
original/partially original state.

o Irreplaceable loss: The degree of loss which an impact may cause.

e Mitigation potential: The degree of difficulty of reversing and/or mitigating the
various impacts ranges from very difficult to easily achievable. The four categories
used are listed and explained in Table 6.1 below. Both the practical feasibility of the
measure, the potential cost and the potential effectiveness is taken into consideration
when determining the appropriate degree of difficulty.
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Table 1: Ranking of evaluation criteria

Nature

Positive Beneficial/positive impact.

Negative Detrimental/negative impact.

Type

Direct Direct interaction of an activity with the environment.
Impacts on the environment that are not a direct result of the

Indirect project or activity.

Cumulative Impacts which may result from a combination of impacts of this
project and similar related projects.

Duration

Short term Less than 5 years.

Medium term

Between 5-20 years.

Long term More than 20 years.

Permanent Over 40 years or resulting in a permanent and lasting change
that will always be there.

Extent

Localised Impacts affect a small area of a few hectares in extent. Often
only a portion of the project area.

Study area The proposed site and its immediate environments.

Municipal Impacts affect the municipality, or any towns within the
municipality.

Regional Impacts affect the wider district municipality or the Eastern Cape
Province as a whole.

National Impacts affect the entire country.

International/Global

Impacts affect other countries or have a global influence.

Consequence
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Slight Slight impacts or benefits on the affected system(s) or party(ies).
Moderate impacts or benefits on the affected system(s) or

Moderate party(ies).

Severe/ Severe impacts or benefits on the affected system(s) or
party(ies).

Beneficial

Probability

Definite More than 90% sure of a particular fact. Should have substantial
supportive data.

Probable Over 70% sure of a particular fact, or of the likelihood of that
impact occurring.

Possible Only over 40% sure of a particular fact, or of the likelihood of an
impact occurring.

Unsure Less than 40% sure of a particular fact, or of the likelihood of an

impact occurring.

Reversibility

Reversible

The activity will lead to an impact that can be reversed provided
appropriate mitigation measures are implemented.

Irreversible

The activity will lead to an impact that is permanent regardless of
the implementation of mitigation measures.

Irreplaceable loss

Resource will not | The resource will not be lost/destroyed provided mitigation
be lost measures are implemented.

Resource will be | The resource will be partially destroyed even though mitigation
partly lost measures are implemented.

Resource will be | The resource will be lost despite the implementation of mitigation
lost measures.

Mitigation potentia

Easily achievable

The impact can be easily,
mitigated/reversed.

effectively and cost effectively
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The impact can be effectively mitigated/reversed without much

Achievable
difficulty or cost.

The impact could be mitigated/reversed but there will be some
Difficult difficultly in ensuring effectiveness and/or implementation, and
significant costs.

The impact could be mitigated/reversed but it would be very
Very Difficult difficult to ensure effectiveness, technically very challenging and
financially very costly.

Table 2: Description of significance ratings

Significance
Description
Rating

The impacts on this issue are acceptable and mitigation,
whilst desirable, is not essential. The impacts on the issue
LOW e by themselves are insufficient, even in combination with
other low impacts, to prevent the development being
NEGATIVE POSITIVE ) ) . ) )
approved. Impacts on this particular issue will result in
either positive or negative medium to short term effects on
the social and/or natural environment.

The impacts on this issue are important and require
mitigation. The impacts on this issue are, by themselves,
insufficient to prevent the implementation of the project,
MODERATE | but could in conjunction with other issues with moderate
NEGATIVE POSITIVE impacts, prevent its implementation. Impacts on this
particular issue will usually result in either a positive or
negative medium to long-term effect on the social and/or
natural environment.

MODERATE

The impacts on this issue are serious, and if not mitigated,
they may prevent the implementation of the project (if it is
a negative impact). Impacts on this particular issue would
be considered by society as constituting a major and
usually a long-term change to the (natural and/or social)
environment, and will result in severe effects or if positive,
substantial beneficial effects.
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Resumé: Dr Barry Dean Millsteed

Postal address:
P.O. Box 29862
Sunnyside

0132

South Africa

Phone:
(South Africa): +27 (0)79 626 9976
(Australia): +61 (0)498488580
E-mail: barry.millsteed@millsteedgeological.com
Website: www.millsteedgeological.com

Qualifications

BSc Geology (Hons), University of Wollongong, Australia, 1982 -1985
PhD Geology, University of Queensland, Australia, 1986 - 1997

Professional Institutes

South African Council for Natural Scientific Professions (SACNASP; Reg No 400332/07)
Fellow of the Australasian institute of Mining and Metallurgy

Fellow of the Geological Society of South Africa

Geological Society of Ausfralia

Paleontological Society of South Africa

Australasian Palaeontologists

Professional Experience

Various: 2006 - Present Position: Principle and
consulting geologist
Role: Principle of Barry Millsteed Geological Services (Pty) Ltd (South Africa)
Principle of BM Geological Services (Africa)
Principle Barry Millsteed Geological Services (Australia)

University of Limpopo: April 2020 — 2022 Position: HoD Dept of Geology
and Mining / Associate
Professor

Role: Management and academic leadership of the Department of Geology and Mining. Participation in all levels
of university management up to, and including Senate. Development and presentation of diverse academic
modules up to and including postgraduate level.
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University of Limpopo: 2014-2016 Position: Associate Professor
Role: Conducting research in stratigraphy, palasontology, and general geology. Present diverse courses to
students at all study levels, but inclusive of;
+ Geological mapping;
Stratigraphy and the geological evolution of Africa;
Mineral exploration theory, resource evaluation,
South African mineral law,
Social, health and environment law in geology.
Participation in various field excursion learning programs;
Postgraduate supervision;
To assist with academic administration of the department and to provide academic leadership to students
and junior staff members.
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Palaeontology consulting projects

» 2021 Palaeontological impact Assessment Report, Mpumalanga
Annual Palaeontological Monitoring Report (August 2021} on Vaalbult Colliery pit located on Portions 1, 9 and
10 of the farm Vaalbuit 3 1T, Mpumalanga Province.

e 2020 Palaeontological Impact Assessment report
Full Palasontological Heritage Impact Assessment Report on the site of the proposed development of 5 Wind
turbines on portions of Farm 456 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape Province.

+ 2020 Palaeontological Impact Assessment report

Full Palaecntological Heritage Impact Assessment Report on the site of the proposed expansion of an existing
abalone aquaculture facility on portions of Farm 108 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape
Province.

* 2019 Palaeontological Impact Assessment Report, Northern Cape

Preparation of a desktop Palasontological Heritage impact Assessment report on the site of a proposed solar
power farm to be located along the western margin of the farm Ruby Vale 266 RE Pin 2, near Olifantshoek,
Northern Cape Province.

» 2019 Palaeontological Impact Assessment Report, Northern Cape

Preparation of a deskiop Palaeontological Heritage Impact Assessment report on the site of a proposed solar
power farm {o be iocated along the north-western margin of the farm Ruby Vale 266 RE Ptn 2, near
Olifantshoek, Northern Cape Province.

« 2019 Palaeontological Impact Assessment Report, Free State

Praparation of desktop Palaeontological Heritage Impact Assessment report in respect of a Prospecting Right
application for lithium on the farms Oceaan 084 Rem, Oceaan 099 Rem, Kronenbloem 051 Rem, Broodkop
304 Pin 1 and Hooge Bult 542 Rem and various extents of the farms Felix 380 Rem, Goedgunst 315 Rem,
Vensterbloem 163 Rem, Broodkop 304 Rem, Ongegund 007 Rem, Goudlaagte 238 Rem, Verdeel 278 Rem,
Geluk 237 Rem, Enkelbosch 031 Ptn 7, Enkelbosh 031 Rem and Enkelbosh 031 Pin 1 located approximately
7.5 km west of Dover and 12 km north of Koppies, Free State Province.

¢ 2019 Palaeontological Impact Assessment Report, Mpumalanga
Annual Palagontological Monitoring Report (August 2018) on Vaalbult Colliery pit located on Portions 1, 9 and
10 of the farm Vaalbult 3 IT, Mpumalanga Province.

Resume of Dr Barry Millsteed
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+ 2019 Palaeontological impact Assessment Reporf, Gauteng
Preparation of Palasontological Impact Assessment report in respect to a proposed retail development on
Portions 195, 237, R/187 and R/M0 of the farm Zwartkop 356 JR within the City of Tshwane, Gauteng Province.

« 2019 Palaeontological Impact Assessment Report, Mpumalanga

Preparation of a full Palasontological Heritage Impact Assessment Report in respect of a coal mine (Kranspan
Colliery) proposed io be located on the farm Kranspan 49 it, approximately 12.5 km south-west of Carolina,
Mpumalanga Province.

» 2019 Palasontological Impact Assessment Report, Gauteng

Preparation of desktop Palaecntological Impact Assessment Study with respect to a proposed mixed-use
development {o be known as Dersley Ext 10 on Portions 91, 92 and 93 of the farm Modderfontein 76 IR and
Portions 63, 213 and 228 of the farm Geduld 123 IR within the City of Ekurhuleni Metropolitan Municipality in
Gauteng Province.

= 2018 Palaeontological Impact Assessment Report, North West

Preparation of a full Palacontological Heritage Impact Assessment Report on the site of the proposed
expansion of Quantum Foods (Pty) Ltd's HBP hatchery on Portion 6 of the farm Houtkop 43, near Holfontein,
North West Province.

» 2018 Annual Palacontological Audit Report, Mpumalanga
Preparation of an annual Palaeontological Audit Report (July 2018) for Vaalbult Colliery, Mpumalanga Province.

+ 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palasontological Impact Assessment study with respect to a proposed township development
on Portion 155 of the farm Zevenfontein 407 JR within the City of Johannesburg, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palasontofogical Impact Assessment Report in respect of 2 proposed residential development
on Portion 39 of the farm Witklip 232 IR, near Delmas, Mpumalanga Province.

+ 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Study with respect to a proposed sewer line upgrade on
part of Portion 1 of the farm Diepsloot-Klevebank 388 IR within the City of Johannesburg, Gauteng Province.

+ 2018 Palaeontological Impact Assessment Report, North West

Preparation of a Palaeontological Heritage lmpact Assessment Report on the site of the proposed expansion
of Quantum Foods (Pty) Ltd's HBP hatchery on Portion 6 of the farm Houtkop 43, near Holfontein, North West
Province.

*» 2018 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report in respect of a proposed Vodacom mast on
Portion 10 of the farm Leeuwenkioof 480 JQ, North West Province.

* 2018 Palaeontological Impact Assessment Report, Free State
Preparation of a Palasontological Impact Assessment Report in respect of a proposed truck stop facility on
Portion 24 of the farm Harrismith Town and Townlands 131, near Harrismith, Free State Province.

+ 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Heritage Impact Assessment report in respect of the proposed Johan Le
Roux Elegant Fuel Filling Station on the comer of Johan Le Roux and Bell Streets, Meyerton, Gauteng Province.

Resume of Dr Barry Millsteed
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¢« 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Heritage Impact Assessment report in respect of a coal mine proposed to be
located on the farms Bloemendal 283 IR, Rietfontein 276 IR, Nooitgedacht 286 IR, Potfontein 285 IR, and
Viakfontein 281 IR, 13 km south-east of Springs, Gauteng Province.

« 2018 Palacontological Impact Assessment Report, Gauteng

Preparation of a Palaeontological Heritage Impact Assessment Report in respect of a proposed access road
and bridge to be constructed on Portions 26, 35 and 44 of the farm Tweefontein 541, near Bronkhorstspruit,
Gauteng Province.

s 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palasontological Heritage Impact Assessment Report in respect of a proposed school and
orphanage complex on Portion 1 of the farm Ironsyde 70, Evander, Gauteng Province.

« 2018 Palaeontological Impact Assessment Repori, KwaZulu-Natal
Preparation of Palaeontological Heritage Impact Assessment Report on the site of the proposed Estcourt fuel
filling station, KwaZulu-Natal Province.

+ 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontclogical Impact Assessment Report on the site of a proposed expansion of a chicken
layer facility on Portion 348 of Kameeldrift Farm 313, Kameeldrift West, Pretoria, Gauteng.

+ 2018 Palaeontological impact Assessment Report, Gauteng
Preparation of a Palzeontological Impact Assessment Report on the site of a proposed township extension on
the farm Zandfontein 317 JR, near Pretcria, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaecntological impact Assessment Report on the site of the proposed Umdloti Waste Water
Treatment Works, KwaZulu-Natal Province.

+« 2018 Palaeontological Impact Assessment Repori, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of expansion of a chicken layer facility
on Kameeldrift Farm 313, Kameeldrift West, Pretoria, Gauteng Province.

¢ 2018 Letter of Recommendation for Exemption from Further Palaeontological Studies, Free Sate
Preparation of a Letter of Recommendation for Exemption from Further Palaeontological Studies in respect of
a proposed layer facility on Portion 1 of the farm Louterbronnen 250, Theunissen, Free State Province.

¢ 2017 Annual Palaeontological Audit Report, Mpumalanga
Preparation of an annual Palaeontological Audit Report (July 2018) for Vaalbult Colliery, Mpumalanga Province.

e 2016 Palaecontological Impact Assessment Report, Free State
Preparation of a Palasontological Impact Assessment Report on the site of the proposed Durrans calcination
plant project near Sasolburg, Free State Province.

* 2016 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Pruissen water supply
pipeline project near Mokopane, Limpopo Province.

+« 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of a Mining Right application on an
area known as the Leslie 2 Project, Gauteng Province.
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= 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palasontological Impact Assessment Report on the site of proposed expansion of mining
activities at Kleinkopje Calliery, near Emalahleni, Mpumalanga Province.

« 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaecntological Audit Report, Vaalbult Colliery, Mpumalanga Province.

* 2016 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Marapong township
extension project, near Lephalale, Limpopo Province

» 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palacontological Impact Assessment Report on the site of the proposed Bronkhorstspruit rail
siding redevelopment project, near Bronkhorstspruit, Gauteng Province.

¢ 2016 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of a Mining Right application on the
site of the Nooigedacht Quarry, near Bronkhorstspruit, Mpumatanga Province.

= 2016 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palasontological lmpact Assessment Report on the site of upgrading of seven sites on the N4
Highway, Mpumalanga Province.

* 2016 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaecontological Impact Assessment Report on the site of the proposed Mercedes-Benz South
Africa’s vehicle testing track complex near Upington, Northern Cape Province.

¢ 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaeoniological Audit Report, Vaalbult Colliery, Mpumalanga Province.

« 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaeontological Audit Report, Vaalbult Colliery, Mpumalanga Province.

« 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palacontological Impact Assessment Report on the site of a proposed outfall sewer pipeline
east of Pretoria, Gauteng Province.

e 2015 Palaeontological Impact Assessment Report, North West
Preparation of a Palaesontological Impact Assessment Repaort on the site of the proposed Kabi Solar (Pty) Lid's
Buffels Solar 1 PV Project near Orkney, North West Province

+ 2015 Palaeontological Impact Assessment Report, North West
Preparation of a Palasontological Impact Assessment Report on the site of the proposed Kabi Solar (Pty) Ltd’s
Buffels Sclar 2 PV Project near Orkney, North West Province

+ 2015 Palacontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed aggregate mine on
the farm Boschmanspoort 159, near Hendrina, Mpumalanga Province.

e 2015 Palaeontological Impact Assessment Report, Norith West
Preparation of a Palaeontological Impact Assessment Report on the site of the PPC Lime Prospecting Right
Application, Northern Cape province.
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s+ 2015 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the sites of Harmony Gold Mining Company
{Pty) Lid's three proposed solar energy facilities near Welkom, Free State Province.

¢ 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of Erf 78 in Waltioo, Pretoria, Gauteng
Province.

o 2015.. Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of Ekurhuleni Metropofitan
Municipality's Morehill extension 11 Township Project.

+ 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palagontological Impact Assessment Report on the site of the Gunsfontein Wind Farm (Pty)
Ltd's proposed wind energy facility, Northern Cape Province.

= 2015 Palaeontological Inpact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed “The Duel” Coal Mine
project, Limpopo Province.

* 2015 Low level Due Diligence Assessment Report, Eastern Cape
Preparation of a low level due diligence assessment report on the Elitheni Coal Mine Project, Eastern Cape.

s 2014 Palaeontological Impact Assessment Report, Mpumalnga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Sterkfontein mixed-
use development near Lydenburg, Mpumalanga Province.

« 2014 Palaecontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Okhahlamba Local
Municipality Landfili Facility near Bergville, KwaZulu-Natal Province

¢ 2014 Palaecontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Report on the site of Eskom’s proposed Majuba Solar
Energy Facility, Kwa-Zulu-Natal Province.

+ 2014 Palaeontological Impact Assessment Report, Free State
Preparation of a Palasoniological impact Assessment Report on the site of Eskom’s proposed Lethabo Solar
Energy Facility, Free State Province.

+ 2014 Palaecontological Impact Assessment Repori, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of Eskom’s proposed Tutuka Solar
Energy Facility near Standerton, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Mogalakwena Local
Municipality pipeline project near Mokopane, Limpopo Province.

s 2014 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaecontological Impact Assessment Report on the sites of the proposed Chloorkop Nerth and
South industrial park projects, Gauteng.

« 2014 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Springfontein power
ling project, Free State Province.
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« 2014 Palacontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Umbani Coal-fired
power station near Kriel, Mpulalanga Province.

« 2014 Palaeontological Impact Assessment Repori, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of Anglo Operations Limited’s
expansion of the |sibonelo Open Cast Coal Mine — Block Z Project.

» 2014 Palaecontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Castle Wind Energy
Facility, near De Aar, Northern Cape.

» 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed solar power generation
facility near Pongola, Mpumalanga Province.

¢ 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed solar power generation
facility near Newcastle, Mpumalanga Province.

+ 2014 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Reports on the sites of two proposed solar power
generation facility near Senekal, KwaZulu-Natal Province.

*» 2014 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palacontological Impact Assessment Report on the site of the proposed expansion of a gypsum
mine near Loerisfontein, Northern Cape Province.

* 2014 Palaeontological Impact Assessment Report, Mpumalanga

Preparation of a Palasoniological Impact Assessment Report on the site of Kebrafield (Pty) Ltd's Roodepoort
Colliery Preject, Mpumalanga Province.

s 2014 Palaeontological Impact Assessment Repori, Northern Cape

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed expansion of coal
mining operations at Vele Coal Mine, Limpopo Province.

* 2014 Palaeontological impact Assessment Report, Free State

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed expansion of a school
site in Clarens, Free State Province.

+ 2014 Palaeoniological Impact Assessment Report, Mpumalanga

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed ring road construction
around Ermelo, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed sand and clay mine,
near Cullinen, Mpumalanga Province.

¢ 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed coal-fired power
station near Lephelale in Limpopo Province.

« 2013 Palaeontological Impact Assessmenti Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Sutherland in Northern Cape Province.
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¢« 2013 Palaeontological Impact Assessmeni Report, Eastern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Sterkstroom in Eastern Cape Province.

= 2013 Palaeontological Impact Assessment Report, Free Sate
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Virginia in Free State Province.

e 2013 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaecntological Impact Assessment Report on the site of proposed civil construction project
near Odendaalsrust in Free State Province.

+ 2013 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Henneman in Free State Province.

* 2013 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Lichtenburg in North West Province.

e 2013 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project

near Lephalale in Limpopo Province.

¢« 2013 Palaeontological Impact Assessment Report, Eastern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
Near Aberdeen in Eastern Cape Province.

e 2012 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
in southern Gauteng Province.

s 2012 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Waterval Boven, Mpumalanga Province.

+ 2011 Palaeontological Impact Assessment Report, Northern Gape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed manganese mine
northwest of Hotazel, Northern Cape.

e 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit north-
west of Fraseburg, Northern Cape.

« 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit west
of Victoria West, Northern Cape.

= 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeoniclogical Impact Assessment Report on the site of a mineral exploration permit east
of Victoria West, Northern Cape.

e 2010 Palaeontological Impact Assessment Repori, Western Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit near
Beaufort West, Westem Cape.
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« 2010 Palaeontological Impact Assessment Report, Western Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit south
of Fraseburg, Western Cape.

¢ 2010 Palaeontological Impact Assessment Report, Eastern Cape
Preparation of a Palacontological Impact Assessment Report on the site of a mineral exploration permit near
Craddock, Western Cape.

Universities of KZN and Durban-Westville: 2003 — 2006 Position: Lecturer

Role: During the tenure of this position a number of courses were produced and presented including stratigraphic
principles, sedimentary basin analysis, Precambrian geology of South Africa, palaeontology, a half-year first year
level course on Earth's surface processes which contained a one semester set of practical exercises based on
understanding and interpretation of geclogical maps.

Council for Geoscience: 1909 — 2000 Position: Research Scientist

Role: Conducting research programs, including responsibility for identification of research needs, planning and
conduct of research. Produclion of research reports and papers. Research was predominantly centred on the
stratigraphy of southern African Karoc-age sedimentary basins. Research programs were a combination of
biestratigraphic, and purely stratigraphic research, combining sedimentalogical, biostratigraphic, and climatological
data. The scale of investigation varied between local and broad scale international correlations. As a result a broad
knowledge of world wide, late Palaeozoic and Mesozoic continental sedimentary systems was developed.

Publications

Millsteed, B.D. (1892). The geology of an area north-east of Cudgegong, N.S.W. - Proceedings of the Linnean
Society of New South Wales. 113: 89-107.

Pemberton, J. W., Colquhoun, G. P., Wright, A. J., Booth, A. N., Campbeli, J. C., Cook, A. G. & Millsteed, B. D.
(1994): Stratigraphy and depositional environments of the northern Capertee High.- Proceedings of The Linnean
Society of New South Wales. 114; 195-224,

Buhmann, D., Martini, J. & Millsteed, B.D. (1992). Early Permian kaolinitic weathering profiles from the northern
Orange Free State Coalfield.- Geocongress abstracts, Bloemfontein: 62-64.

Millsteed, B.D. (1994). Palynological evidence for the age of the Permian Karoo coal deposits near Vereeniging,
northern Grange Free State, South Africa. - South African Journal of Geology. 97: 15-20.

Oesterlan, P.M. & Millsteed, B.D. (1994): Lithostratigraphy, palaeontology, and sedimentary environments of the
western Caborra Bassa Basin, Lower Zambezi Valley, Zimbabwe, - South African Journal of Geology. 97: 205-
224.

Millsieed, B.D. (1995): Palynological evidence for an Early Permian expansion of arid environments in South Africa.
- Centennial Geocongress, Rand Afrikaans University, Johannesburg, South Africa: Extended abstracts (Vol [1):
785-787.

Millsteed, B.D. (1995): Permian sea-level changes and tectonics and their influence on the distribution of tetrapod
faunas in Gondwana. - XIII International Congress on the Carboniferous-Permian (Xlll ICC-P), Krakow, Poland,
Absfracts: 101-102.

Roberts, D.L., Bamford, M., & Millsteed, B.D. (1997): Permo-Triassic plant fossils in the Fort Grey Silcrete, East
London. - South African Journal of Geology. 100; 157-168.
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Millsteed, B.D. (1999): Palynology of the Early Permian coal-bearing deposits near Vereeniging, Free State, South
Africa. - Bulletin of the Geological Survey of South Africa. 124: 77pp.

Dunievey, J.N., Millsteed, B.D. And Neveling, J. {2007): Sulphide derived ironstone nodules in the Molteno
Formation of the Karoo Supergroup, Sani Pass, Kwa-Zulu-Natal Drakensberg, South Africa - Durban Museum
Novitates.

Unpublished reports:

Various unpublished internal reports of the Council for Geoscience on aspects of South African Geology, including
a comprehensive review and comparison of palynologically based biostratigraphic schemes for the Permian of
South Africa. The latter also included a major review of the Permian stratigraphy and geological histories of the
Tshipise and Waterberg Basins of the Northern Province, South Africa.

Awards and Honours

1983 Foundation Prize for Geology (second year award), University of Wollongong.

1984 The A.J. and |. Waters Prize in Geology (third year award), University of Wollongong.

1986  Australian Commonwealth Postgraduate Research Award tenable at the Universily of Queensiand.

2016  Australian Direct Aid Program (DAP) Grant through the Department of Foreign Affairs and Trade (DFAT).
The grant was awarded for the creation of a series of virtual reality modules to facilitate 3-D visualisation of

subsurface geological units and structures for use in first year level courses at the University of Limpopo,
South Africa.

Education

Ph.D (Geology) 1986 to 1997
University of Queensland, Australia

The research and preparation of the dissertation was commenced as a full-time student in Australia, but completed
as a part-time, remote student in South Africa (but employed as a research geologist with the South African Council
for Geoscience).

Thesis topic. Late Palaeozoic Palynology of the Galilee Basin, Central Queensiand.

Description. Detailed stratigraphic analysis of formations ranging in age from Late Carboniferous to Early Triassic
in the Galilee Basin. These sediments predominantly represent the deposits of the Galilee Basin, which itself
geographically covers the majority of Queensland. In addition fo the palynomorphs recovered from these
formations, significant reworking of material from underlying Early Carboniferous formations was also recognised
and described.

A new biostratigraphic scheme for the Galilee Basin was erected and the ages of each of the biozones compared
with the international chronostratigraphic divisions. The result was not only a powerful tool for intrabasinal
correlation, but also for examination of the development of the basin and its flora within a global climatic, tectonic,
and evolutionary framework. A global stratigraphic synthesis formed a major and innovative component of the
study.
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B.Sc (Honours - Geology) 1982 to 1985
University of Wollongong, Australia

Thesis topic. The geology of an area to the north west of Cudgegong, N.S.W. - with particular reference to the
petrology, and environments of deposition of the Carwell Creek beds (Early Devonian).

Description. The research involved a one-year project, including the detailed mapping of a large, structurally
deformed, lithologicaly diverse area to the north-east of Cudgegong, New South Wales. Studies involved
elucidating the depositional and structural history of the area. Lithologies involved included siliciclastic and
carbonate sediments, acid lavas and pyroclastic deposits. A detailed investigation of the environments of
deposition and diagenesis (both of the shallow marine carbonate and siliciclastic lithologies) was performed, with
special emphasis on the Carwell Creek beds. The Carwell Creek beds are a unit newly identified and named

during the study.
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Resumé: Dr Barry Dean Millsteed

Postal address:
P.O. Box 29862
Sunnyside

0132

South Africa

Phone:
(South Africa): +27 (0)79 626 9976
(Australia): +61 (0)498488580
E-mail: barry.millsteed@millsteedgeological.com
Website: www.millsteedgeological.com

Qualifications

BSc Geology (Hons), University of Wollongong, Australia, 1982 -1985
PhD Geology, University of Queensland, Australia, 1986 - 1997

Professional Institutes

South African Council for Natural Scientific Professions (SACNASP; Reg No 400332/07)
Fellow of the Australasian Institute of Mining and Metallurgy

Fellow of the Geological Society of South Africa

Geological Society of Australia

Paleontological Society of South Africa

Australasian Palaeontologists

Professional Experience

Various: 2006 - Present Position: Principle and
consulting geologist
Role: Principle of Barry Millsteed Geological Services (Pty) Ltd (South Africa)
Principle of BM Geological Services (Africa)
Principle Barry Millsteed Geological Services (Australia)

University of Limpopo: April 2020 — 2022 Position: HoD Dept of Geology
and Mining / Associate
Professor

Role: Management and academic leadership of the Department of Geology and Mining. Participation in all levels
of university management up to, and including Senate. Development and presentation of diverse academic
modules up to and including postgraduate level.
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University of Limpopo: 2014-2016 Position: Associate Professor
Role: Conducting research in stratigraphy, palaeontology, and general geology. Present diverse courses to
students at all study levels, but inclusive of:
e Geological mapping;
Stratigraphy and the geological evolution of Africa;
Mineral exploration theory, resource evaluation,
South African mineral law,
Social, health and environment law in geology.
Participation in various field excursion learning programs;
Postgraduate supervision;
To assist with academic administration of the department and to provide academic leadership to students
and junior staff members.

Palaeontology consulting projects

e 2021 Palaeontological Impact Assessment Report, Mpumalanga
Annual Palaeontological Monitoring Report (August 2021) on Vaalbult Colliery pit located on Portions 1, 9 and
10 of the farm Vaalbult 3 IT, Mpumalanga Province.

e 2020 Palaeontological Impact Assessment report
Full Palaeontological Heritage Impact Assessment Report on the site of the proposed development of 5 Wind
turbines on portions of Farm 456 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape Province.

e 2020 Palaeontological Impact Assessment report

Full Palaeontological Heritage Impact Assessment Report on the site of the proposed expansion of an existing
abalone aquaculture facility on portions of Farm 108 Rem and Farm 459 Rem, near Haga-Haga, Eastern Cape
Province.

e 2019 Palaeontological Impact Assessment Report, Northern Cape

Preparation of a desktop Palaeontological Heritage impact Assessment report on the site of a proposed solar
power farm to be located along the western margin of the farm Ruby Vale 266 RE Ptn 2, near Olifantshoek,
Northern Cape Province.

e 2019 Palaeontological Impact Assessment Report, Northern Cape

Preparation of a desktop Palaeontological Heritage Impact Assessment report on the site of a proposed solar
power farm to be located along the north-western margin of the farm Ruby Vale 266 RE Ptn 2, near
Olifantshoek, Northern Cape Province.

e 2019 Palaeontological Impact Assessment Report, Free State

Preparation of desktop Palaeontological Heritage Impact Assessment report in respect of a Prospecting Right
application for lithium on the farms Oceaan 064 Rem, Oceaan 099 Rem, Kronenbloem 051 Rem, Broodkop
304 Ptn 1 and Hooge Bult 542 Rem and various extents of the farms Felix 380 Rem, Goedgunst 315 Rem,
Vensterbloem 163 Rem, Broodkop 304 Rem, Ongegund 007 Rem, Goudlaagte 238 Rem, Verdeel 278 Rem,
Geluk 237 Rem, Enkelbosch 031 Ptn 7, Enkelbosh 031 Rem and Enkelbosh 031 Ptn 1 located approximately
7.5 km west of Dover and 12 km north of Koppies, Free State Province.

e 2019 Palaeontological Impact Assessment Report, Mpumalanga
Annual Palaeontological Monitoring Report (August 2019) on Vaalbult Colliery pit located on Portions 1, 9 and
10 of the farm Vaalbult 3 IT, Mpumalanga Province.
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e 2019 Palaeontological Impact Assessment Report, Gauteng
Preparation of Palaeontological Impact Assessment report in respect to a proposed retail development on
Portions 195, 237, R/187 and R/10 of the farm Zwartkop 356 JR within the City of Tshwane, Gauteng Province.

e 2019 Palaeontological Impact Assessment Report, Mpumalanga

Preparation of a full Palaeontological Heritage Impact Assessment Report in respect of a coal mine (Kranspan
Colliery) proposed to be located on the farm Kranspan 49 it, approximately 12.5 km south-west of Carolina,
Mpumalanga Province.

e 2019 Palaeontological Impact Assessment Report, Gauteng

Preparation of desktop Palaeontological Impact Assessment Study with respect to a proposed mixed-use
development to be known as Dersley Ext 10 on Portions 91, 92 and 93 of the farm Modderfontein 76 IR and
Portions 63, 213 and 228 of the farm Geduld 123 IR within the City of Ekurhuleni Metropolitan Municipality in
Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, North West

Preparation of a full Palaeontological Heritage Impact Assessment Report on the site of the proposed
expansion of Quantum Foods (Pty) Ltd’s HBP hatchery on Portion 6 of the farm Houtkop 43, near Holfontein,
North West Province.

e 2018 Annual Palaeontological Audit Report, Mpumalanga
Preparation of an annual Palaeontological Audit Report (July 2018) for Vaalbult Colliery, Mpumalanga Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment study with respect to a proposed township development
on Portion 155 of the farm Zevenfontein 407 JR within the City of Johannesburg, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report in respect of a proposed residential development
on Portion 39 of the farm Witklip 232 IR, near Delmas, Mpumalanga Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Study with respect to a proposed sewer line upgrade on
part of Portion 1 of the farm Diepsloot-Klevebank 388 IR within the City of Johannesburg, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, North West

Preparation of a Palaeontological Heritage Impact Assessment Report on the site of the proposed expansion
of Quantum Foods (Pty) Ltd’s HBP hatchery on Portion 6 of the farm Houtkop 43, near Holfontein, North West
Province.

e 2018 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report in respect of a proposed Vodacom mast on
Portion 10 of the farm Leeuwenkloof 480 JQ, North West Province.

e 2018 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report in respect of a proposed truck stop facility on
Portion 24 of the farm Harrismith Town and Townlands 131, near Harrismith, Free State Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Heritage Impact Assessment report in respect of the proposed Johan Le
Roux Elegant Fuel Filling Station on the corner of Johan Le Roux and Bell Streets, Meyerton, Gauteng Province.
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e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Heritage Impact Assessment report in respect of a coal mine proposed to be
located on the farms Bloemendal 283 IR, Rietfontein 276 IR, Nooitgedacht 286 IR, Potfontein 285 IR, and
Vlakfontein 281 IR, 13 km south-east of Springs, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng

Preparation of a Palaeontological Heritage Impact Assessment Report in respect of a proposed access road
and bridge to be constructed on Portions 26, 35 and 44 of the farm Tweefontein 541, near Bronkhorstspruit,
Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Heritage Impact Assessment Report in respect of a proposed school and
orphanage complex on Portion 1 of the farm Ironsyde 70, Evander, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of Palaeontological Heritage Impact Assessment Report on the site of the proposed Estcourt fuel
filling station, KwaZulu-Natal Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of a proposed expansion of a chicken
layer facility on Portion 348 of Kameeldrift Farm 313, Kameeldrift West, Pretoria, Gauteng.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of a proposed township extension on
the farm Zandfontein 317 JR, near Pretoria, Gauteng Province.

e 2018 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Umdloti Waste Water
Treatment Works, KwaZulu-Natal Province.

e 2018 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of expansion of a chicken layer facility
on Kameeldrift Farm 313, Kameeldrift West, Pretoria, Gauteng Province.

e 2018 Letter of Recommendation for Exemption from Further Palaeontological Studies, Free Sate
Preparation of a Letter of Recommendation for Exemption from Further Palaeontological Studies in respect of
a proposed layer facility on Portion 1 of the farm Louterbronnen 250, Theunissen, Free State Province.

e 2017 Annual Palaeontological Audit Report, Mpumalanga
Preparation of an annual Palaeontological Audit Report (July 2018) for Vaalbult Colliery, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Durrans calcination
plant project near Sasolburg, Free State Province.

e 2016 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Pruissen water supply
pipeline project near Mokopane, Limpopo Province.

e 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of a Mining Right application on an
area known as the Leslie 2 Project, Gauteng Province.
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e 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of proposed expansion of mining
activities at Kleinkopje Colliery, near Emalahleni, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaeontological Audit Report, Vaalbult Colliery, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Marapong township
extension project, near Lephalale, Limpopo Province

e 2016 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Bronkhorstspruit rail
siding redevelopment project, near Bronkhorstspruit, Gauteng Province.

e 2016 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of a Mining Right application on the
site of the Nooigedacht Quarry, near Bronkhorstspruit, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of upgrading of seven sites on the N4
Highway, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Mercedes-Benz South
Africa’s vehicle testing track complex near Upington, Northern Cape Province.

e 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaeontological Audit Report, Vaalbult Colliery, Mpumalanga Province.

e 2016 Palaeontological Impact Assessment Report, Mpumalanga
Biannual Palaeontological Audit Report, Vaalbult Colliery, Mpumalanga Province.

e 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of a proposed outfall sewer pipeline
east of Pretoria, Gauteng Province.

e 2015 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Kabi Solar (Pty) Ltd’s
Buffels Solar 1 PV Project near Orkney, North West Province

e 2015 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Kabi Solar (Pty) Ltd’s
Buffels Solar 2 PV Project near Orkney, North West Province

e 2015 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed aggregate mine on
the farm Boschmanspoort 159, near Hendrina, Mpumalanga Province.

e 2015 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report on the site of the PPC Lime Prospecting Right
Application, Northern Cape province.
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e 2015 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the sites of Harmony Gold Mining Company
(Pty) Ltd’s three proposed solar energy facilities near Welkom, Free State Province.

e 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of Erf 78 in Waltloo, Pretoria, Gauteng
Province.

e 2015.. Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of Ekurhuleni Metropolitan
Municipality’s Morehill extension 11 Township Project.

e 2015 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of the Gunsfontein Wind Farm (Pty)
Ltd’s proposed wind energy facility, Northern Cape Province.

e 2015 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed “The Duel” Coal Mine
project, Limpopo Province.

e 2015 Low level Due Diligence Assessment Report, Eastern Cape
Preparation of a low level due diligence assessment report on the Elitheni Coal Mine Project, Eastern Cape.

e 2014 Palaeontological Impact Assessment Report, Mpumalnga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Sterkfontein mixed-
use development near Lydenburg, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Okhahlamba Local
Municipality Landfill Facility near Bergville, KwaZulu-Natal Province

e 2014 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Report on the site of Eskom’s proposed Majuba Solar
Energy Facility, Kwa-Zulu-Natal Province.

e 2014 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of Eskom’s proposed Lethabo Solar
Energy Facility, Free State Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of Eskom’s proposed Tutuka Solar
Energy Facility near Standerton, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Mogalakwena Local
Municipality pipeline project near Mokopane, Limpopo Province.

e 2014 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the sites of the proposed Chloorkop North and
South industrial park projects, Gauteng.

e 2014 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Springfontein power
line project, Free State Province.
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e 2014 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Umbani Coal-fired
power station near Kriel, Mpulalanga Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of Anglo Operations Limited’s
expansion of the Isibonelo Open Cast Coal Mine — Block Z Project.

e 2014 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed Castle Wind Energy
Facility, near De Aar, Northern Cape.

e 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed solar power generation
facility near Pongola, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed solar power generation
facility near Newcastle, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, KwaZulu-Natal
Preparation of a Palaeontological Impact Assessment Reports on the sites of two proposed solar power
generation facility near Senekal, KwaZulu-Natal Province.

e 2014 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed expansion of a gypsum
mine near Loerisfontein, Northern Cape Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga

Preparation of a Palaeontological Impact Assessment Report on the site of Kebrafield (Pty) Ltd’s Roodepoort
Colliery Project, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Northern Cape

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed expansion of coal
mining operations at Vele Coal Mine, Limpopo Province.

e 2014 Palaeontological Impact Assessment Report, Free State

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed expansion of a school
site in Clarens, Free State Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga

Preparation of a Palaeontological Impact Assessment Report on the site of the proposed ring road construction
around Ermelo, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed sand and clay mine,
near Cullinen, Mpumalanga Province.

e 2014 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of the proposed coal-fired power
station near Lephelale in Limpopo Province.

e 2013 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Sutherland in Northern Cape Province.
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e 2013 Palaeontological Impact Assessment Report, Eastern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Sterkstroom in Eastern Cape Province.

e 2013 Palaeontological Impact Assessment Report, Free Sate
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Virginia in Free State Province.

e 2013 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Odendaalsrust in Free State Province.

e 2013 Palaeontological Impact Assessment Report, Free State
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Henneman in Free State Province.

e 2013 Palaeontological Impact Assessment Report, North West
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Lichtenburg in North West Province.

e 2013 Palaeontological Impact Assessment Report, Limpopo
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Lephalale in Limpopo Province.

e 2013 Palaeontological Impact Assessment Report, Eastern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
Near Aberdeen in Eastern Cape Province.

e 2012 Palaeontological Impact Assessment Report, Gauteng
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
in southern Gauteng Province.

e 2012 Palaeontological Impact Assessment Report, Mpumalanga
Preparation of a Palaeontological Impact Assessment Report on the site of proposed civil construction project
near Waterval Boven, Mpumalanga Province.

e 2011 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of proposed manganese mine
northwest of Hotazel, Northern Cape.

e 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit north-
west of Fraseburg, Northern Cape.

e 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit west
of Victoria West, Northern Cape.

e 2010 Palaeontological Impact Assessment Report, Northern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit east
of Victoria West, Northern Cape.

e 2010 Palaeontological Impact Assessment Report, Western Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit near
Beaufort West, Western Cape.
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e 2010 Palaeontological Impact Assessment Report, Western Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit south
of Fraseburg, Western Cape.

e 2010 Palaeontological Impact Assessment Report, Eastern Cape
Preparation of a Palaeontological Impact Assessment Report on the site of a mineral exploration permit near
Craddock, Western Cape.

Universities of KZN and Durban-Westville: 2003 — 2006 Position: Lecturer

Role: During the tenure of this position a number of courses were produced and presented including stratigraphic
principles, sedimentary basin analysis, Precambrian geology of South Africa, palaeontology, a half-year first year
level course on Earth's surface processes which contained a one semester set of practical exercises based on
understanding and interpretation of geological maps.

Council for Geoscience: 1909 — 2000 Position: Research Scientist

Role: Conducting research programs, including responsibility for identification of research needs, planning and
conduct of research. Production of research reports and papers. Research was predominantly centred on the
stratigraphy of southern African Karoo-age sedimentary basins. Research programs were a combination of
biostratigraphic, and purely stratigraphic research, combining sedimentalogical, biostratigraphic, and climatological
data. The scale of investigation varied between local and broad scale international correlations. As a result a broad
knowledge of world wide, late Palaeozoic and Mesozoic continental sedimentary systems was developed.

Publications

Millsteed, B.D. (1992): The geology of an area north-east of Cudgegong, N.S.W. - Proceedings of the Linnean
Society of New South Wales. 113: 89-107.

Pemberton, J. W., Colquhoun, G. P., Wright, A. J., Booth, A. N., Campbell, J. C., Cook, A. G. & Millsteed, B. D.
(1994): Stratigraphy and depositional environments of the northern Capertee High.- Proceedings of The Linnean
Society of New South Wales. 114: 195-224.

Buhmann, D., Martini, J. & Millsteed, B.D. (1992): Early Permian kaolinitic weathering profiles from the northern
Orange Free State Coalfield.- Geocongress abstracts, Bloemfontein: 62-64.

Millsteed, B.D. (1994): Palynological evidence for the age of the Permian Karoo coal deposits near Vereeniging,
northern Orange Free State, South Africa. - South African Journal of Geology. 97: 15-20.

Oesterlan, P.M. & Millsteed, B.D. (1994): Lithostratigraphy, palaeontology, and sedimentary environments of the
western Caborra Bassa Basin, Lower Zambezi Valley, Zimbabwe, - South African Journal of Geology. 97: 205-
224,

Millsteed, B.D. (1995): Palynological evidence for an Early Permian expansion of arid environments in South Africa.
- Centennial Geocongress, Rand Afrikaans University, Johannesburg, South Africa: Extended abstracts (Vol II):
785-787.

Millsteed, B.D. (1995): Permian sea-level changes and tectonics and their influence on the distribution of tetrapod
faunas in Gondwana. - Xlll International Congress on the Carboniferous-Permian (Xl ICC-P), Krakow, Poland,
Abstracts: 101-102.

Roberts, D.L., Bamford, M., & Millsteed, B.D. (1997): Permo-Triassic plant fossils in the Fort Grey Silcrete, East
London. - South African Journal of Geology. 100: 157-168.
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Millsteed, B.D. (1999): Palynology of the Early Permian coal-bearing deposits near Vereeniging, Free State, South
Africa. - Bulletin of the Geological Survey of South Africa. 124: 77pp.

Dunlevey, J.N., Millsteed, B.D. And Neveling, J. (2007): Sulphide derived ironstone nodules in the Molteno
Formation of the Karoo Supergroup, Sani Pass, Kwa-Zulu-Natal Drakensberg, South Africa - Durban Museum
Novitates.

Unpublished reports:

Various unpublished internal reports of the Council for Geoscience on aspects of South African Geology, including
a comprehensive review and comparison of palynologically based biostratigraphic schemes for the Permian of
South Africa. The latter also included a major review of the Permian stratigraphy and geological histories of the
Tshipise and Waterberg Basins of the Northern Province, South Africa.

Awards and Honours

1983 Foundation Prize for Geology (second year award), University of Wollongong.

1984 The A.J. and I. Waters Prize in Geology (third year award), University of Wollongong.

1986 Australian Commonwealth Postgraduate Research Award tenable at the University of Queensland.

2016 Australian Direct Aid Program (DAP) Grant through the Department of Foreign Affairs and Trade (DFAT).
The grant was awarded for the creation of a series of virtual reality modules to facilitate 3-D visualisation of

subsurface geological units and structures for use in first year level courses at the University of Limpopo,
South Africa.

Education

Ph.D (Geology) 1986 to 1997
University of Queensland, Australia

The research and preparation of the dissertation was commenced as a full-time student in Australia, but completed
as a part-time, remote student in South Africa (but employed as a research geologist with the South African Council
for Geoscience).

Thesis topic. Late Palaeozoic Palynology of the Galilee Basin, Central Queensland.

Description. Detailed stratigraphic analysis of formations ranging in age from Late Carboniferous to Early Triassic
in the Galilee Basin. These sediments predominantly represent the deposits of the Galilee Basin, which itself
geographically covers the majority of Queensland. In addition to the palynomorphs recovered from these
formations, significant reworking of material from underlying Early Carboniferous formations was also recognised
and described.

A new biostratigraphic scheme for the Galilee Basin was erected and the ages of each of the biozones compared
with the international chronostratigraphic divisions. The result was not only a powerful tool for intrabasinal
correlation, but also for examination of the development of the basin and its flora within a global climatic, tectonic,
and evolutionary framework. A global stratigraphic synthesis formed a major and innovative component of the
study.
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B.Sc (Honours - Geology) 1982 to 1985
University of Wollongong, Australia

Thesis topic. The geology of an area to the north west of Cudgegong, N.S.W. - with particular reference to the
petrology, and environments of deposition of the Carwell Creek beds (Early Devonian).

Description. The research involved a one-year project, including the detailed mapping of a large, structurally
deformed, lithologicaly diverse area to the north-east of Cudgegong, New South Wales. Studies involved
elucidating the depositional and structural history of the area. Lithologies involved included siliciclastic and
carbonate sediments, acid lavas and pyroclastic deposits. A detailed investigation of the environments of
deposition and diagenesis (both of the shallow marine carbonate and siliciclastic lithologies) was performed, with
special emphasis on the Carwell Creek beds. The Carwell Creek beds are a unit newly identified and named
during the study.
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