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1. Declaration of Independence
Inkululeko Wildlife Services (Pty) Ltd (IWS) is an independent consultancy. IWS has no legal or financial
connection with the developer or the environmental assessment practitioner (EAP), except for fulfilling the
tasks required for this assessment. Remuneration to IWS for conducting this assessment is not linked to the
authorisation of the project by the competent authority. In addition, IWS has no interest or connection to
any secondary or future development associated with the approval of this project. Kate MacEwan is the lead
bat specialist on this project, and this report was compiled by Kate and Caroline Lötter, who are both
registered with the South African Council for Natural Scientific Professions (SACNASP).

Signed for Inkululeko Wildlife Services (Pty) Ltd by:

Kate MacEwan, Pr. Nat. Sci.

Dr Caroline Lötter, Pr. Nat. Sci.
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2. Project Introduction
The Square Kilometre Array (SKA) near Carnarvon in the Northern Cape, South Africa, is a radio telescope
project that will be built in Australia and South Africa, and will have a total collecting area of approximately
one square kilometre. The SKA will be the world's largest and most sensitive radio telescope, and will be
powerful enough to sense radio waves from objects millions or even billions of light years away from Earth
(DEA 2015).
The SKA will comprise three different kinds of antennas (receivers) designed to work at different frequencies.
These will include: (i) Large, dish-shaped antennas approximately 13 m in diameter and 19 m high; (ii) Huge,
flat, disk-shaped antennas approximately 60 m wide; and (iii) Small, upright radio antennas approximately
1,5 m high. Once all phases are complete, the thousands of SKA dishes and other types of radio receivers will
work together as one gigantic, virtual instrument.
The present specialist bat study by Inkululeko Wildlife Services (Pty) Ltd (IWS) was commissioned by GAEA
Enviro (Pty) Ltd as part of the gap analysis to ensure compliance of the SKA Phase 1 (SKA1) with the
requirements of the SKA1 Mid-frequency Instrument (MID) Integrated Environmental Management Plan
(IEMP) and Environmental Management Programme (EMPr). The study entailed a desktop review of relevant
information, fieldwork during a brief (4 day) visit to the site in October 2019, and a bat sensitivity and bat
impact assessment with recommended bat impact mitigation and monitoring measures.
The ~268 000 ha SKA1 study site (Figure 1) is represented by a core area (i.e. the SKA site; comprising 38 land
parcels) and three (roughly north-west, south-west and north-east orientated) spiral arms (totalling 131 land
parcels). It presently includes the 64 MeerKAT antennas, and will in future include 133 additional antennas
for the SKA1. In this report the greater Karoo Central Astronomy Advantage Area (KCAAA) is referred to only
when considered necessary to highlight regional environmental, biodiversity and bat features of relevance
and/or conservation importance.
The SKA1 infrastructure footprint (shown in Figure 1) includes:
The (16ha) HIRAX Options 1 and 2, and the Visserkloof construction camp
Borrow pits
Stone quarries
Dish antennas
Photovoltaic (PV) plants
Site monitoring stations
Underground and overhead fibre and power cables
New roads, and existing roads to be rehabilitated
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Figure 1

SKA1 study site and infrastructure footprint
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3. Scope of Work
The scope of this study was to:
Review the SAEON assessment and fieldwork report and updated maps/spatial data - cited in
this report as Crous (2019).
Conduct a walk through within the SKA site / core and three spiral arms based on latest
SKA1_MID layout and identify any areas unsuitable for development or very sensitivity area or
features which require further mitigation or avoidance. Where relevant to the SKA site,
surrounding roost(s) identified in the SEA specialist study will be verified during the fieldwork.
Refine the four tier bat sensitivity maps, impact assessment and recommended impact
mitigation for the SKA site and three spiral arms.
Identify any remaining knowledge gaps, and how these should be dealt with (in terms of the bat
assessment and mapping specified in Appendix A of IWS’ Letter of Appointment from GAEA), in
order to comply with the requirements of the IEMP and EMPr.

4. Bat Assessment Team
The IWS team has completed more than 35 long-term pre-construction bat monitoring studies, and is
currently conducting 10 long-term operational bat monitoring studies for wind energy development in South
Africa. Team members were involved with the bat sensitivity analysis of the SEA for South Africa’s Renewable
Energy Development Zones (REDZs), and have performed numerous other bat specialist assessments and
inventories for mines and protected areas. IWS team members who were directly involved in the present bat
study are mentioned below.

4.1 Kate MacEwan
Kate MacEwan the director of IWS and a founding member of Natural Scientific Services (NSS) over 12 years
ago, is a SACNASP registered zoologist and environmental scientist and holds a BSc Honours in Zoology from
Wits University. She has over 22 years of zoological and practical bat conservation experience and wide
diversity of contacts with various African bat academics and biologists. Kate is currently the chairperson for
the South African Bat Assessment Association (SABAA), and a co-author of the current South African Good
Practice Guidelines for bat monitoring studies at wind energy facility (WEF) developments both preconstruction (edition 4.1; Sowler et al. 2017) and during operation (draft edition 2; Aronson et al. 2019). Kate
is also the co-author on several bat species accounts in the latest southern African Red Data mammal listings
(Child et al. 2016). Kate is a member of the Gauteng and Northern Regions Bat Interest Group (GnorBIG), and
has First Aid Level 1, Rope Access Level 1, and Fall Arrest and Rescue certification.

4.2 Dr Caroline Lötter
Caroline is SACNASP accredited as a Professional Natural Scientist in the field of Zoology, and obtained a PhD
in Zoology on the conservation biology of the rare Giant Bullfrog (Pyxicephalus adspersus). Working for
nearly 8 years as a Senior Faunal Specialist and project manager at NSS, Caroline performed numerous
impact assessments on vertebrate and invertebrate fauna throughout South Africa and as far afield as Sierra
Leone. At NSS and now at IWS, Caroline has worked with Kate on multiple long-term bat monitoring studies
for proposed WEFs, and has contributed to the current South African Good Practice Guidelines for bat
monitoring studies at WEF developments pre-construction (edition 4.1; Sowler et al. 2017). Caroline is a
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member of the SABAA, GnorBIG, and the Zoological Society of Southern Africa. She has First Aid Level 1 and
Fall Arrest and Rescue certification.

4.3 Trevor Morgan
Trevor has worked with Kate for over 7 years as the senior technical specialist on the bat monitoring
projects. He has served as an active member on the Executive Committee of the GNorBIG for several years.
He is very knowledgeable on South African bats and has extensive experience with bat detectors, their
related software, mist-netting and harp-trapping. By trade, Trevor is an electrician and an inventor, and has
constructed his own harp trap and heterodyne bat detector. Trevor’s considerable field-based involvement
in all long-term bat monitoring studies performed by NSS and IWS has been invaluable. Trevor has First Aid
Level 1 and Fall Arrest and Rescue certification.

5. Regional Environment
Provided in this section is a brief description of environmental conditions of relevance to the SKA1 only.

5.1 Geology
The dominant geology in the study site is shale – an organic-rich, clay- or mud-based sedimentary rock which
is highly susceptible to fracturing. Arenite and mudstone underlie especially the southern arm, and scattered
throughout the site and surrounds is dolerite - an igneous rock which forms many of the well-known Karoo
‘koppies’ or mesas (Figure 2). The region’s lithology derives mostly from the Karoo Dolerite Suite and Ecca
Group rocks. Soils tend to be strongly saline and shallow, on hard or weathering rock (AGIS 2006). The
widespread prevalence of rocky terrain in and around the site is expected to support certain crevice-,
boulder-, overhang- and possibly cave-roosting bat species.

5.2 Climate
In the arid Karoo where the site is situated, mean annual precipitation ranges from 100-200 mm (peaking in
March), and evaporation is high. The climate is highly continental (i.e. it is highly seasonal and rarely affected
by coastal weather systems), and there is extreme seasonal temperature variation, with average maxima
ranging from ±34°C in summer to ±16°C in winter, and minima ranging from ±14°C in summer to below
freezing in winter (Mucina and Rutherford 2006; SAExplorer 2014). Annually there is on average 30-55 days
with frost. The region’s extreme temperatures and low rainfall preclude many South African bat species,
which have distributions that are limited to areas with higher rainfall and more benign temperatures (Salata
2012). This corresponds with the global trend in bat species richness (and abundance), which is lowest
where both temperature and water availability are low (McCain 2007). The October 2019 site visit was
performed during a pro-longed drought period, which might have further reduced the recorded diversity and
abundance of bats. At the start of the trip, on 28 and 29 October, bat activity was also compromised by
unusually cold weather.

5.3 Hydrology
Due to the climate and topography, no permanent natural waterbodies occur in the region. The large natural
wetlands seen in Figure 3 are endorheic salt pans, known locally as Bushmanland Vloere, which only fill up
after intense rainstorms or unsual sustained rain. The major regional river system, the Sak River, is generally
classified as being in a healthy or largely natural ecological condition (Nel et al. 2011), mostly due to the lack
of human habitation and water abstraction in the region. Although some minor drainage lines have not yet
been assessed (Nel et al. 2011), streams in the study site are considered either dry or non-perennial
(episodic and periodic). They flow for less than a couple of months a year, if at all, but are highly susceptible
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to flash flooding. Due to the climate, many landowners have built artificial dams and reservoirs on their
properties to sustain livestock. The water in these is most likely derived from deep boreholes, rather than
surface water. Given the region’s aridity, surface water resources (whether natural or man-made) are
expected to concentrate the activity, and support the regional persistence of bats. During the 4-day site visit,
surface water was found to be limited to certain reservoirs on farms.

5.4 Vegetation
Except for the western edge of the KCAAA, which falls within the Succulent Karoo biome, the remainder of
the KCAAA including the SKA1 site is situated in the Nama Karoo biome. The Nama Karoo biome is
characterised by short/dwarf shrubs intermixed with grasses, succulents and geophytes. Trees are limited to
drainage lines and other areas (particularly in the east) with favourable local climatic conditions (Mucina and
Rutherford 2006). Suitable roosting habitat for tree-roosting bat species is, therefore, largely limited to
(indigenous and alien) trees especially in gardens on farms and in towns.
Several regional vegetation types occur within the study site (Figure 4), wherein Bushmanland Basin
Shrubland is the most extensive. This vegetation type is dominated by low (Rhigozum, Salsola, Pentzia and
Eriocephalus) shrubs, Stipagrotstis grasses, and annuals such as Leysera and Gazani species (Mucina and
Rutherford 2006). Three plant taxa are endemic to Bushmanland Basin Shrubland. Other in situ vegetation
types include Western Upper Karroo and Upper Karoo Hardeveld, while smaller areas of Bushmanland Sandy
Grassland and Arid Grassland are also present in the eastern spiral arm. The salt pans in the Bushmanland
Basin (i.e. the previously mentioned Bushmanland Vloere) are devoid of vegetation.

5.5 Land Use
Land use has been shown (Salata 2012) to influence the distribution of a number of South African bat
species, especially those species that are known to roost in buildings or crops. The latest spatial land cover
data (DEA 2018) indicate that the majority of the study site (especially the eastern spiral arm) is classified as
natural “Karoo and Fynbos Shrubland,” or otherwise, where vegetation is sparser, as “Unconsolidated”
(Figure 5). “Consolidated” areas correspond with (typically ephemeral) wetlands. “Shrubs” are concentrated
along drainage lines, and “Fallow Lands and Old Fields” are sparsely scattered throughout the site in
association with dwellings. Percentage wise, open surface water, bush /tree clumps, and cultivated fields are
negligible within the study site, as confirmed by our observations during the site visit. This may limit the
prevalence of e.g. roof-roosting bat species, which are likely concentrated around homesteads and other
buildings on farms and in towns.
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Figure 2

Geology in the study site and surrounds
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Figure 3

Hydrology in the study site and surrounds
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Figure 4

Regional vegetation types in the study site and surrounds
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Figure 5

Land use in the study site and surrounds
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6. Relevant Legislation and Conservation Considerations
6.1 International Agreements
The (Bonn) Convention on the Conservation of Migratory Species of Wild Animals serves to conserve terrestrial,
marine and aerial migratory species throughout their range. South Africa is a party to this Convention, which
affords protection to various migratory animals including certain bat species such as the migratory and regionally
occurring Natal Long-fingered Bat (Miniopterus natalensis).

6.2 Provincial Legislation
The overarching provincial environmental legislation is the Northern Cape Nature Conservation Act (NC:NCA; Act
9 of 2009). The Act is intended, inter alia, to ensure sustainable use and trade of wild fauna and flora. Under
Schedule 2, 58 bat species are listed as provincial Protected Species, which include rare, and common,
widespread species such as the Cape Serotine Bat (Neoromicia capensis), Egyptian Free-tailed Bat (Tadarida
aegyptiaca) and Egyptian Slit-faced Bat (Nycteris thebaica).

6.3 Protected Areas
According to the latest DEA (2016) quarterly database of protected areas, there are no protected areas of any
category* within the study site. The nearest is the (1 570 ha) Dr Appie van Heerden Nature Reserve, which is
situated roughly 60 km south-east of the core (Figure 6), amidst the Karee Mountains where rocky ridges and
ravines may provide regionally important bat roosting and foraging habitat. It is also the only protected area in
the greater KCAAA.

6.4 Important Bird and Biodiversity Areas
There are three Important Bird and Biodiversity Areas (IBAs), which fall partially within the north-western section
of the greater KCAAA (Figure 6). These IBAs serve to protect endemic Karoo avifauna and range-restricted
species of South Africa’s arid regions in addition to other taxa.

6.5 Northern Cape Conservation Plan
There are multiple provincial Critical Biodiversity Areas (CBAs) and Ecological Support Areas (ECAs) especially in
the southern and north-western arms of the site (Figure 6). CBAs are areas of high biodiversity value which are
usually at risk of being lost and usually identified as critical or important in meeting biodiversity targets. ESAs are
not essential for meeting biodiversity targets but play an important role in supporting the ecological functioning
of CBAs and delivering ecosystem services. Most CBAs and ESAs in the study site represent wetlands, which are
important also for bats.

6.6 New SKA National Park
In approximate coincidence with the core area, a new national park is planned. The park will afford protection of
biodiversity within a sizeable portion of the Nama Karoo (Figure 6), which is currently South Africa’s least
conserved biome (SANBI 2013). Thus far, a draft Contractual Agreement for establishment of the park has been
compiled between the National Research Foundation’s South African Radio Astronomy Observatory (as the land
owner, park funder, and manager of all SKA infrastructure), and the South African National Parks (SANParks; as
the park management authority). A draft Park Management Plan has also been compiled by SANParks, which is
available for public comment.
* Statutory protected areas include Biosphere Reserves, Botanical Gardens, Forest Nature Reserves, Forest Wilderness areas, Marine Protected Areas,
Mountain Catchments, National Parks, Nature Reserves, Protected Environments, Ramsar Sites, Special Nature Reserves and World Heritage Sites.
Conservancies are excluded.
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Figure 6

Protected Areas, IBAs and provincial CBAs and ESAs in and around the study site
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7. Methodology
7.1 Literature, Spatial Data and Legislation Review
The SAEON assessment and fieldwork report and updated maps/spatial data (Crous 2019), and other
specialist reports, background documents, spatial data and photographs supplied by CSIR or GAEA, were
carefully reviewed and where relevant, are referred to in this report. These, and relevant legislation,
guidelines, datasets, scientific publications, and other information, which were consulted by IWS for the
present assessment, are listed under Appendix 1 – Consulted Literature and Data.

7.2 Bat Species Likelihood of Occurrence
The in situ Likelihood of Occurrence (LoO) of regionally occurring bat species was determined based on the:
i) bat species records and predicted distribution maps published in Monadjem et al. (2010), Salata (2012)
and Jacobs et al. (2013); ii) bat species records provided online by MammalMAP (2019) for the 32 quarter
degree squares (QDSs) wherein the study site is situated (2019); iii) the IWS October 2019 visit to the site,
including our observations of available habitats and resources, land-use, and prevailing environmental
conditions, and the visual and acoustic evidence of bat species that were obtained; and iv) IWS’s
accumulated bat data and professional knowledge, expertise and judgement.
The in-situ Likelihood of Occurrence (LoO) of regionally-occurring bat species was rated as:
High, if a species has been recorded on or near (<100 km from) the site.
Moderate, if in situ ecological conditions seem potentially suitable for a species.
Low, if in situ ecological conditions seem unsuitable for a species, or if a species occurs only
marginally and/or is very scarce.
Species known to definitely not occur within the region were not listed.

7.3 Fieldwork
The study site was visited by IWS during a brief period of four days and three nights in late spring/ early
summer (28 October - 1 November 2019). Sampling methods that were used during this period are shown in
Figure 7, and involved:
Day time visual assessment of potential foraging habitat whilst driving on and around the site,
with special attention given to possible surface water resources (e.g. reservoirs, dams, major
drainage lines and pans), gardens, cultivated fields, and tree clumps.
Day time visual inspection and acoustic surveillance, using an ultrasonic EchoMeter 3 (EM3) bat
detector, of known and potential bat roost locations in or near the study site. Special attention
was given to a nearby old diamond mine tunnel (north-east of Carnarvon), buildings, culverts,
and rocky overhangs, crevices, outcrops and ridges.
Night time recording of bat calls using ultrasonic SongMeter 2 (SM2) bat detectors at selected
locations.
Night time recording of bat calls using an EM3 bat detector whilst driving selected survey routes
or “transects” in and near the study site.
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Day time inspection of an old mine tunnel

Day time inspection of a culvert

SM2 (and microphone) used to record bat calls at selected
locations

EM3 (and microphone) used to record bat calls along
driven transects

Figure 7

Sampling methods used during the IWS field survey in October 2019
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7.4 Data Analysis
Wildlife Acoustics Compressed (.wac) files of bat calls recorded by the SM2 and EM3 detectors were
converted to wave (.wav) and zero crossing (.zc) files using the Kaleidoscope software program (Wildlife
Acoustics Inc., USA). The converted data were viewed in AnalookW (Titley Scientific, Australia) and BatSound
(Pettersson Elektronik, Sweden) to permit the identification of bat taxa from detailed examination of the
peak frequency, duration and band width of calls.

7.5 Sensitivity Mapping
Sensitivity mapping was performed for the entire study site and only includes features in the greater KCAAA,
which are of known regional bat conservation importance. Features which were incorporated into the
sensitivity maps included significant bat roosts (co-ordinates sourced and verified where possible by IWS),
cliffs and steep slopes (kml provided by GAEA), dwellings (identified using Google EarthTM imagery), rivers
and wetlands (as mapped in and adjacent to the study site by Snaddon 2020), cultivated (especially irrigated)
fields, and significant aggregations of (natural or alien) trees and woody vegetation (DEA 2019).
Observations and findings during the site visit were then used to identify “Areas unsuitable for
development,” and to rate the relative sensitivity or conservation importance of remaining areas and
features with high, moderate or low sensitivity. As there are currently no bat sensitivity mapping guidelines
for radio telescope developments, IWS used the latest “Good Practice Guidelines for Surveying Bats at Wind
Energy Facility Developments Pre construction” by Sowler et al. (2017) to assign buffers around confirmed or
potential bat sensitive / conservation important features. Minimum buffer recommendations were adopted
based on the assumption that radio telescopes exert less of an impact on bats during operation, compared
to wind turbines.

7.6 Impact Assessment
The assessment of potential impacts on bats was completed for the construction and operational phases of
the SKA1 project only, and took into consideration the literature, spatial data, legislation and guidelines
listed in Appendix 1 – Consulted Literature and Data, observations and findings during the brief site visit,
and IWS’s professional knowledge, experience and judgement. For each potential impact on bats, a number
of recommended mitigation measures have been prescribed.

7.7 Limitations
There were limited bat records and information on bat roosts and migration in the region.
The site visit was limited to four days and three nights during a single season (i.e. late
spring/early summer).
The site visit was performed during a prolonged period of drought, which might have further
reduced the already naturally low diversity and abundance of local bats.
At the start of the IWS visit (i.e. on 28 and 29 October) bat activity was also compromised by
unusually cold weather.
IWS was unable to survey certain farms or farm portions where gates were locked.
Unfortunately, very little is known about possible impacts of radio telescope technology on bats,
and this is regarded as an important limitation and knowledge gap.
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8. Results
8.1 Bat Diversity
Eleven bat species are listed in Table 1 for the study site (and greater KCAAA). Three widespread species,
which were rated with a high LoO, viz. the Cape Serotine Bat (N. capensis), Egyptian Free-tailed Bat (T.
aegyptiaca), and the migratory Natal Long-fingered Bat (M. natalensis), were previously recorded either in
the study site (Crous 2019), or within a QDS wherein the site is situated (MammalMAP 2019).
Bat call data recorded at selected locations by SM2 detectors, and along driven transects by EM3 detectors
(Figure 8), revealed that the Egyptian Free-tailed Bat (T. aegyptiaca) is common in and around the site. The
roof-roosting Cape Serotine Bat (N. capensis) is also common but, as expected, this species was typically
encountered at or near dwellings.
Night feeding roosts of Egyptian Slit-faced Bats (N. thebaica) were found in several buildings as evidenced by
distinctive accumulations of insect remains and bat guano (Figure 10). In an old diamond mine tunnel northeast of Carnarvon, approximately 150 Damara Horseshoe Bats (Rhinolophus damarensis*) and at least one
Dent’s Horseshoe Bat (Rhinolophus denti) was encountered (Figure 10).
Images of selected calls from the various bat species that were recorded on or near the study site are
provided in Appendix 2 – Examples of recorded bat calls.
The regionally occurring, arid-adapted, crevice-roosting Flat-headed Bat Free-tail Bat (Sauromys petrophilus)
was rated with a moderate LoO. The four remaining bat species were rated with a low LoO given, for
example, their rarity, marginal distribution, and/or the apparent limited local availability of suitable foraging
and/or roosting habitat such as trees.
Ten of the 11 listed species represent provincial Protected Species under the NC:NCA (2009). The following
bat species are regarded by IWS as being particularly conservation important:
Dent’s Horseshoe Bat (R. denti): Regionally Red Listed as Near Threatened (Child et al. 2016).
Damara Horseshoe Bat (R. damarensis): Should be regarded as a provincial Protected Species given
its former recognition as Darling’s Horseshoe Bat (Jacobs et al. 2013), which is listed as a Protected
Species under the NC:NCA (2009).
Natal Long-fingered Bat (M. natalensis): known to roost in large numbers (sometimes hundreds or
thousands of individuals) and to migrate hundreds of kilometres (Miller-Butterworth et al. 2003;
Kearney et al. 2016; MacEwan et al. 2016).
Lesueur's Hairy Bat (Cistugo lesueuri): Endemic essentially to the Cape Fold and Drakensberg
mountains (Monadjem et al. 2010; MammalMAP 2019; IUCN 2019).
Namib Long-eared Bat (Laephotis namibensis): Regionally Red Listed as Vulnerable (Child et al.
2016). Known in South African from only one location (Monadjem et al. 2010; MammalMAP 2019;
IUCN 2019).
_________________
*

Note,

however,

that

R.

damarensis

and

R.

darlingi

have

overlapping

distributions

and

a

similar

call
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Table 1

List of bat species for the study site

FAMILY

SPECIES

1,2,3,4,5

COMMON NAME

LoO

RED LIST STATUS
6

LEGAL STATUS
7

Global

National

Provincial

VESPERTILIONIDAE

Neoromicia capensis

Cape Serotine Bat

High

LC (S)

LC

PS

MOLOSSIDAE

Tadarida aegyptiaca

Egyptian Free-tailed Bat

High

LC (U)

LC

PS

MINIOPTERIDAE

Miniopterus natalensis

Natal Long-fingered Bat

High

LC (U)

LC

PS

NYCTERIDAE

Nycteris thebaica

Egyptian Slit-faced Bat

High

LC (U)

LC

PS

RHINOLOPHIDAE

Rhinolophus damarensis

Damara Horseshoe Bat

High

LC (U)

LC

*

RHINOLOPHIDAE

Rhinolophus denti

Dent’s Horseshoe Bat

High

LC (U)

NT

PS

MOLOSSIDAE

Sauromys petrophilus

Flat-headed Free-tail Bat

Moderate

LC (S)

LC

PS

RHINOLOPHIDAE

Rhinolophus clivosus

Geoffroy's Horseshoe Bat

Low

LC (U)

LC

PS

VESPERTILIONIDAE

Cistugo lesueuri

Lesueur's Hairy Bat

Low

LC (D)

LC

PS

VESPERTILIONIDAE

Eptesicus hottentotus

Long-tailed Serotine Bat

Low

LC (U)

LC

PS

VESPERTILIONIDAE

Laephotis namibensis

Namib Long-eared Bat

Low

LC (S)

VU

**

8

Endemism

SA endemic

LEGEND
Status: D: Decreasing; LC: Least Concern; NE: Not Evaluated; NT: Near Threatened; PS: Protected Species; PWA: Protected Wild Animal; S: Stable; U: Unknown.
1

2

3

4

5

6

7

8

Source: Monadjem et al. (2010); Salata (2012); Jacobs et al. (2013); Crous, 2019; MammalMAP (2019); IUCN (2019); Child et al. (2016); NC:NCA (2009)
* R. damarensis is not listed in the NC:NCA (2009) as it was described by Jacobs et al. only in 2013.
** L. namibensis is not listed in the NC:NCA (2009) probably because there is only one record of this species from South Africa (Monadjem et al. 2010; MammalMAP 2019).
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Figure 8

IWS survey effort in and around the study site, including where the calls of different bat species were recorded along transects
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Figure 9

Bat diversity and activity recorded in or near the study site
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Evidence of night feeding roosts of Egyptian Slit-faced Bat(s) (Nycteris thebaica)
inside old buildings at several locations on site

Damara Horseshoe Bats (Rhinolophus damarensis)
in mine tunnel north-east of Carnavron

Figure 10

Dent’s Horseshoe Bat (Rhinolophus denti)
in mine tunnel north-east of Carnavron

Photographic evidence of bat species on or near the study site

8.2 Bat Activity and Habitats
Bat activity in the Nama Karoo is generally low (roughly 1 bat pass / hour; Sowler et al. 2017; Aronson et al.
2019; MacEwan et al. unpubl. data). Within this arid biome, bat important habitats are essentially limited to
significant features in the landscape such as rocky terrain, built infrastructure, surface water, crop lands,
gardens, and riparian vegetation. This was supported by the very limited bat activity data shown in Figure 9.
In the SW spiral arm where an SM2 was placed amidst rocky terrain, during cool weather ~1 bat pass / hour
was recorded. In the NE spiral arm where an SM2 was placed between a dry pan and a dwelling, a slightly
higher level of bat activity (~4 bat passes / hour) was recorded. Within the town of Carnarvon, as expected,
a very high level of bat activity for the Nama Karoo was recorded (~19 bat passes / hour). Regionally, the
most obvious concentration of bat important habitat features is within the Orange River Valley near the
northern boundary of the KCAAA.
8.2.1

Known and Potential Bat Roosting Habitats

Bats roost in caves, mine shafts, rock crevices and overhangs, buildings, culverts, trees and other places.
Currently no caves, mines, or large bat roosts are known within the study site, but at least two large bat
roosts are known in the greater KCAAA. The one roost, situated approximately 40 km north-east of
Carnarvon, was visited by IWS during the October 2019 survey. The roost site is an old diamond mine tunnel
(approximately 25 m in length; Figure 11), where approximately 150 Damara Horseshoe Bats (R. damarensis)
and at least one Dent’s Horseshoe Bat (R. denti) was found (Figure 10). Based on IWS’s observation, the
original description of this species (Jacobs et al. 2013) and correspondence with D. Jacobs (pers. comm.
2016), the R. damarensis colony represents a particularly large and likely important maternity roost for this
species.
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The other known large bat roost in the KCAAA is situated approximately 55 km north-west of Kenhardt, and
likely represents an important roost for the Natal Long-fingered Bat (M. natalensis) (Herselman and Norton
1985). Two additional bat roosts are known further afield. The one very large roost (comprising > 60 000
bats) is situated at Steenkampskraal Mine approximately 200 km to the west, and the other roost is situated
in Koegelbeen Cave approximately 300 km to the north-east of the study site. Both locations support
important populations of the Cape Horseshoe Bat (R. capensis) and the Natal Long-fingered Bat (M.
natalensis).
In addition to the large bat roosts mentioned, various smaller roosts are likely to occur throughout the site
and surrounds where ever rocky cliffs, ridges, outcrops and overhangs occur (Figure 12). Roosting by bats at
a rocky overhang (Figure 11) situated in the southern spiral arm was reported by a local farmer (Flippie
Jacobs, pers. comm. 2019). Buildings and trees on local farms and in nearby towns like Brandvlei, Williston,
Carnarvon and Vanwyksvlei, no doubt also support many small bat roosts (Figure 12). Several buildings
(Figure 11) have been used as night feeding roosts by Egyptian Slit-faced Bats (Nycteris thebaica), as
revealed by distinctive accumulations of insect remains and bat guano (Figure 10). Bat roosts might also
occur in mine shafts and other infrastructure at the Black Mountain, Prieska Poort and possibly other mines
in the region.

Old mine tunnel north-east of Carnarvon,
where IWS found approximately 150
horseshoe bats (Rhinolophus spp.)

Rocky overhang in the southern spiral arm,
where roosting bats were previously found
by a local farmer

Old building at Meysdam in the core area,
OId building (heritage site) in the core area
where IWS found a night feeding roost of
where IWS found a night feeding roost of
Egyptian Slit-faced Bats (Nycteris thebaica)
Egyptian Slit-faced Bats (Nycteris thebaica)
Figure 11
Examples
of
known
bat
roosting
habitats

Page 25 of 54
 Inkululeko Wildlife Services (Pty) Ltd. 2019 | Company number: 2014/176171/07 | Managing Director: Kate MacEwan

Bat Component of the Gap Analysis for the SKA1 MID IEMP and EMPr
Date: December 2019 – finalized May 2020

Cliffs in the core area

Inselbergs between Brandvlei and Williston

Rocky ridge and old building in core area

Culvert/Sluice/Passage in southern spiral arm

Culvert in the southern spiral arm

Rock face in the eastern spiral arm

Bark of alien tree in the eastern spiral arm
Quiver trees and Social Weaver nests in the core
Figure 12
Examples of potential bat roosting habitats
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8.2.2

Potential Bat Foraging Habitats

Frugivorous bats are unlikely to occur in the Nama Karoo, and due to the arid conditions, even the
availability of prey for insectivorous bats is likely to be low in the study site and greater KCAAA. Bat activity
will be greatest where water is available, vegetation is lusher and more diverse, and consequently, where
numbers of flying insects are higher. Examples of key foraging habitats, depending on the time of year
(Sirami et al. 2013), include permanent rivers (such as the Orange River), reservoirs and other available
surface water, crop lands – especially where irrigated (such as in the Orange River Valley), gardens –
especially where irrigated (such as in Carnarvon and Williston) - and inundated ephemeral rivers (such as the
Sak River) and wetlands (such as the Bushmanland Vloere). Some locations where bat foraging will be
concentrated are shown in Figure 13.

Trees and water at Meysdam in the core area

Reservoir and trees south of the core area

Homestead on farm near Williston

Homestead on farm in eastern spiral arm

Reservoir and garden at homestead on farm
Pool and garden at homestead on farm in
near Carnarvon
southern spiral arm
Figure 13
Examples of potential bat foraging habitats
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8.2.3

Potential Bat Migration Routes

There is evidence that Natal Long-fingered Bats (M. natalensis) migrate south-west from Koegelbeen Cave
near Griekwastad, to hibernate 560 km away at Steenkampskraal Mine near Vanrhynsdorp (MillerButterworth et al. 2003). Both these cave roosts support thousands of bats (Monadjem et al. 2008;
MacEwan pers. obs. 2011/2012). Based on the assumption that bats will follow the shortest route on
seasonal migrations, these bats will definitely fly through the northern half of the KCAAA. This should be
taken into consideration if any future proposed activities will extend north of the study site.

9. Bat Sensitivity Mapping
The sensitivity mapping is presented in Figure 14 to Figure 18, wherein:
Areas unsuitable for development include:
o

The bat roost (in the old diamond mine tunnel) north-east of Carnarvon, where IWS found
approximately 150 Damara Horseshoe Bats (R. damarensis) and at least one Dent’s Horseshoe
Bat (R. denti), and a recommended 2.5 km radial buffer around this, based on: i) the Near
Threatened status of R. denti (Child et al. 2016); ii) the Protected Status (NC:NCA 2009) of
Rhinolophus darlingi (which previously included R. damarensis); iii) the large size (Jacobs et al.
2013) of the observed R. damarensis colony; and iv) the 2.5 km buffer recommendation in the
best practice guidelines by Sowler et al. (2017) for colonies comprising 50 - 500 conservation
important bats.

o

The known bat roost (in a cave) north-east of the study site, which reportedly supports > 500
bats including the Natal Long-fingered Bat (M. natalensis) and the Damara Horseshoe Bat (R.
damarensis; D. Jacobs pers. comm. 2016), and a recommended 10 km radial buffer around this,
based on: i) the Protected Status (NC:NCA 2009) of M. natalensis and R. darlingi (which
previously included R. damarensis); ii) the afore-mentioned conservation importance of M.
natalensis (MacEwan et al. 2016); and iii) the 10 km buffer recommendation in the best practice
guidelines by Sowler et al. (2017) for colonies comprising 500 - 2000 conservation important
bats.

High Bat Sensitive Areas include:
o

All farm homesteads and other locations with relevant built infrastructure (such as reservoirs
and bridges), and a recommended 500 m buffer around these, which fall in the study site, based
on: i) the knowledge that homesteads and other built infrastructure often support bat roosts; ii)
the Protected Status of most bat species in the Northern Cape (NC:NCA 2009); and iii) the 500 m
buffer recommendation in the best practice guidelines by Sowler et al. (2017) for colonies
comprising 1 - 50 Least Concern bats. Note that where old buildings will be demolished (mostly
for security purposes), the buffers around these can thereafter be dropped. However, before
any building is demolished, bats which may be roosting in the building must first be given
opportunity to escape (as described under Appendix 4 – Recommended protocol for evicting
bats from buildings and alien trees).

o

All rocky cliffs, ridges and outcrops, and a recommended 500 m buffer around these, which fall
within the study site, based on: i) the knowledge that rocky cliffs, ridges and outcrops are likely
to contain crevices, gaps, overhangs and possibly caves where bats may roost; ii) the Protected
Status of most bat species in the Northern Cape (NC:NCA 2009); and iii) the 500 m buffer
recommendation in the best practice guidelines by Sowler et al. (2017) for colonies comprising 1
- 50 Least Concern bats.
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Moderate Bat Sensitive Areas include:
o

All rivers and wetlands, and (depending on their size, condition and threat status) a 35 m, 55 m,
or 100 m buffer for these as determined by Snaddon (2020), based on the known importance of
riparian and wetland areas for bats (Serra-Cobo et al. 2000; Akasaka et al. 2009; Hagen and Sabo
2012; Sirami et al. 2013). Although the relevant buffers have been applied by Snaddon (2020)
from the midline of each river (possibly because the permanent/seasonal/temporary edges of
the rivers have not yet been determined), IWS recommends that the relevant buffers must be
applied from the outer edge of all wetlands.

o

All significant aggregations of (natural or alien) trees and woody vegetation (i.e. mostly gardens
around homesteads), and a recommended 200 m around these, which fall in the study site,
based on: i) the known importance of trees and woody vegetation for bats especially in arid
areas such as the Nama Karoo; and ii) the 200 m buffer recommendation in the best practice
guidelines by Sowler et al. (2017) for bat important features other than roosts. Note that where
alien trees are removed, the buffers around this can thereafter be dropped. However, before
any alien trees are removed, bats which may be roosting in these must first be given opportunity
to escape (as described under Appendix 4 – Recommended protocol for evicting bats from
buildings and alien trees).

o

All cultivated (especially irrigated) crop lands, and a recommended 200 m buffer around these,
which fall in the study site, based on: i) the known foraging potential of croplands for
insectivorous bats; and ii) the 200 m buffer recommendation in the best practice guidelines by
Sowler et al. (2017) for bat important features other than roosts.

The sensitivity mapping should be interpreted as follows:
Areas unsuitable for development represent Areas unsuitable for development for any form of
anthropogenic disturbance. None of the proposed SKA1 infrastructure (depicted in Figure 1) is
situated in a Areas unsuitable for development Area.
High Bat Sensitive Areas represent areas where the construction of SKA1 infrastructure and other
disturbances should be avoided so far as possible. Where not possible, effective impact mitigation
measures should be diligently implemented (as prescribed in Section 10). Proposed SKA1
infrastructure, which is situated in High Bat Sensitive Areas, is listed under Appendix 3 – SKA1
infrastructure in High and Moderate Bat Sensitive Areas. The listed infrastructure includes two SKA
dish antennae, two PV plants, two new road portions, two underground and three overhead power
and fibre line portions on various farm properties. “Existing roads to be rehabilitated” within High
Bat Sensitive Areas should be rehabilitated as effectively as possible.
Moderate Bat Sensitive Areas represent areas wherein the construction of SKA1 infrastructure and
other disturbances would be permissible only under authorized water use licences, and with diligent
mitigation (as prescribed in Section 10). Proposed SKA1 infrastructure, which is situated in Moderate
Bat Sensitive Areas, is listed under Appendix 3 – SKA1 infrastructure in High and Moderate Bat
Sensitive Areas. The listed infrastructure includes two borrow pits, 12 SKA dish antennae, three PV
plants, five monitoring stations, two new road portions, two underground and eight overhead power
and fibre line portions on various farm properties. “Existing roads to be rehabilitated” within
Moderate Bat Sensitive Areas should be rehabilitated as effectively as possible.
Remaining areas represent Low Bat Sensitive Areas where impacts should be minimized and
mitigated so far as possible.
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Figure 14

Overall sensitivity map for the study site
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Figure 17

Sensitivity map for the southern spiral arm
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Figure 18

Sensitivity map for the eastern spiral arm
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10.Potential Impacts and Mitigation Recommendations
Presented here is an assessment of potential impacts on bats from the SKA1 project, with recommended
measures to mitigate these.

10.1 Construction Phase
Construction work for the SKA1 project will entail clearing of vegetation and earth for the Visserkloof
construction camp and HIRAX Option 1 or 2, new access roads, overhead and underground power and fibre
line routes, and the foundations of antennae, PV plants and monitoring stations. At stone quarries and
borrow pits, along underground fibre and power line routes, and possibly elsewhere, excavation and
possibly drilling, blasting and tunnelling will be performed. Additional hazardous materials (such as diesel)
will need to be stored, and the activity of cars and heavy vehicles will be more extensive on site.
Photographs of construction activities for the MeerKAT project (courtesy of CSIR) are shown in Figure 19.
In addition to the above-mentioned construction activities, during the construction phase a number of
vacant and redundant buildings will be demolished for security purposes. These buildings could provide
permanent or occasional roosting habitat for bats such as the Cape Serotine (N. capensis), Egyptian Freetailed Bat (T. aegyptiaca), Egyptian Slit-faced Bat (N. thebaica), and potentially even horseshoe
(Rhinolophus) bats (Monadjem et al. 2010). Where this is the case, the demolition of buildings will result in
the destruction of bat roosting habitat and, without mitigation, also bats. Furthermore, during construction
(and probably also during operation), alien vegetation will be removed. Where alien trees provide roosting
habitat for bats, removal of the alien trees will impact bats in the absence of mitigation.

Figure 19

Construction phase photographs of the MeerKAT project (photos supplied by CSIR)
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Potential impacts on bats during construction, and their recommended mitigation are as follows:
10.1.1 Bat Habitat Loss, Degradation and Fragmentation
Clearing of vegetation and rocks might not disturb any large bat roost, but will certainly result in loss,
degradation and fragmentation of bat foraging habitat. Loss, degradation and fragmentation of natural
ecosystems are collectively regarded as one of the key reasons for loss of biodiversity and extinction of
species, globally and in South Africa (King et al. 2005; SANBI 2013). This is also true for bats. Species such as
the Natal Long-fingered Bat (M. natalensis) are especially vulnerable to land use changes, which disrupt their
foraging and roosting ecology.
Recommended Mitigation
Strictly prohibit any disturbance in all Areas unsuitable for development, viz. the two known
large bat roosts in the greater KCAAA. This recommendation applies to the SKA1 and any other
future development in the KCAAA.
Avoid construction of SKA1 infrastructure in all High Bat Sensitive Areas to avoid destruction
and degradation of bat roosting habitat associated with rocky terrain and dwellings. Where
possible, the infrastructure listed in Appendix 3 – SKA1 infrastructure in High and Moderate
Bat Sensitive Areas should be shifted. Where it will not be possible for (especially linear)
infrastructure to avoid High Bat Sensitive Areas, impacts should be diligently mitigated as
described in this Section 10.
Obtain authorized water use licences for activities in Moderate Bat Sensitive Areas to reduce
destruction and degradation of bat foraging habitat associated with surface water resources and
riparian zones. At the very least, authorized water use licences will be required for the
infrastructure listed in Appendix 3 – SKA1 infrastructure in High and Moderate Bat Sensitive
Areas. All associated impacts should be diligently mitigated as described in this Section 10.
Minimize disturbances in Low Bat Sensitive Areas to minimize the destruction and degradation
of remaining natural areas. More specifically: minimize night time anthropogenic activity, noise,
light, vibrations and dust, and minimize and rehabilitate disturbance footprints including any
erosion, downslope sedimentation, alien-infested vegetation, contamination, and all litter
(including construction scraps such as cable ties, wire, food and drink containers).
Contact the South African Bat Assessment Association (SABAA) if an unknown bat roost is
discovered during construction (or other project phase). For confirmed large roosts (comprising
> 50 conservation important bats), suitable mitigation measures must be implemented.
Avoid environmental contamination from hazardous materials such as diesel, by regularly
maintaining material storage areas, vehicles, machines and tools.
Establish emergency procedures for accidental environmental contamination incidents, and
promptly implement effective remediation measures following consultation with an appropriate
specialist(s).
Control dust using environmentally friendly methods, to reduce its impact on bat habitats and
resources (i.e. vegetation and prey).
Control erosion and possible sedimentation using environmentally friendly methods, to reduce
the impacts of these on bat habitats and resources (i.e. vegetation, wetlands and water quality).
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10.1.2 Bat Sensory Disturbance and Mortality
Bats rely on sensory adaptations such as echolocation for movement and feeding. Noise has been shown to
impact bats’ feeding capabilities (Jones, 2008). Gleaning bats (those which take prey off objects) rely on
detecting the noises of prey around vegetation and are particularly susceptible to noise disturbance. Aerialfeeding bats are less vulnerable to noise disturbance as echolocation used by bats to detect prey has a
higher frequency than most anthropogenic-induced noise (Jones, 2008). Vibrations (from e.g. blasting) could
disturb roosting bats, and dust generated from construction activities could impair bats’ mobility and
feeding. During demolition activities and removal of alien trees, bats could be injured or killed.
Recommended Mitigation
Strictly prohibit any disturbance in all areas unsuitable for development, viz. the two known
large bat roosts in the greater KCAAA. This recommendation applies to the SKA1 and any other
future development in the KCAAA.
Avoid construction of SKA1 infrastructure in all High Bat Sensitive Areas to avoid destruction
and degradation of bat roosting habitat associated with rocky terrain and dwellings. Where
possible, the infrastructure listed in Appendix 3 – SKA1 infrastructure in High and Moderate Bat
Sensitive Areas should be shifted. Where it will not be possible for (especially linear)
infrastructure to avoid High Bat Sensitive Areas, impacts should be diligently mitigated as
described in this Section 10.
Obtain authorized water use licences for activities in Moderate Bat Sensitive Areas to reduce
destruction and degradation of bat foraging habitat associated with surface water resources and
riparian zones. At the very least, authorized water use licences will be required for the
infrastructure listed in Appendix 3 – SKA1 infrastructure in High and Moderate Bat Sensitive
Areas. All associated impacts should be diligently mitigated as described in this Section 10.
Implement the Appendix 4 – Recommended protocol for evicting bats from buildings to be
demolished.
Give roosting bats opportunity to escape from alien trees that will be removed (based on the
same principal as the prescribed eviction of bats from old buildings prior to demolition –
described under Appendix 4 – Recommended protocol for evicting bats from buildings and
alien trees). After alien trees have been removed, the buffers around these can be dropped. SKA
will need to update their maps and spatial data as alien vegetation is removed, buildings are
demolished, and infrastructure is constructed.
Minimize disturbances in Low Bat Sensitive Areas to minimize the destruction and degradation
of remaining natural areas. More specifically: minimize night time anthropogenic activity, noise,
light, vibrations and dust, and minimize and rehabilitate disturbance footprints including any
erosion, downslope sedimentation, alien-infested vegetation, contamination, and all litter
(including construction scraps such as cable ties, wire, food and drink containers).
Minimize blasting as far as possible.
Minimize noise and artificial lighting at night, especially during summer and in particular after
rain (when bats and other animals are often most active). Essential outside lights should be
fitted with low pressure sodium vapour bulbs, and where possible, directed downwards and
fitted with hoods and motion sensors.
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Control dust using environmentally friendly methods, to reduce its impact on bat sensory
perception and behaviour (i.e. their sight, echolocation, flight and foraging).

10.2 Operational Phase
Once access roads, antennae, PV plants, monitoring stations, power and fibre lines, offices and maintenance
buildings have been constructed, the operational phase of the SKA1 project will generate minor
electromagnetic radiation (from the antennae, power lines, and possibly other infrastructure), and involve
the rotation of receptors. The facility will also support scientific activities and require maintenance work.
Potential impacts on bats during operation and their recommended mitigation are as follows:
10.2.1 Bat Collision with Antennae/Receptors and Other Infrastructure
Depending of the angle of the receptors, and whether certain sections of their dishes are flat enough, bats
could mistake the dome receptors as water bodies. Consequently, bats could be attracted to the receptors
for drinking, and collide with other vertical structures on the dish. Studies have shown that bats may mistake
mirror-like, and smooth metal and plastic surfaces for water (Greif and Siemers 2010; Russo et al. 2012).
While not horizontal like a water surface, the smooth face of a dish may lead to echolocation pulses emitted
by bats, being transmitted in a similar fashion to how their calls respond off of water surfaces (as they are
acoustically smooth surfaces). These are called acoustic mirrors. Bats have evolved to drink from such
surfaces in a natural setting, and if bats do indeed perceive dishes as water, this may lead to their collision
with dishes and/or related infrastructure. This is a similar impact to what is suspected to happen at solar
energy facilities (Dr Dave Johnston pers. comm. 2016). There is also a small risk of bat collision with
overhead power and fibre lines.
Recommended Mitigation
To mitigate the potential collision of bats with antennae, overhead power and fibre lines, and possibly other
infrastructure during operation of the SKA1, all observed collisions and encountered carcasses of bats and
other wildlife should be promptly reported to the following relevant organisations, which must decide on
the course of action required:
For bats – SABAA
For birds – BirdLife South Africa (BLSA)
All other taxa – Endangered Wildlife Trust (EWT)
10.2.2 Electromagnetic Radiation
According to Black and Black (2008), electromagnetic radiation can cause serious harm to animals. The effect
of electromagnetic field radiation depends on the dose and the time of exposure. Different doses may have
different effects. Acute doses, especially at high voltages, may be instantly fatal, whereas prolonged
exposure to low doses may have cumulative effects causing behavioural and physiological defects (Adey
1997; Lai 2005). Unfortunately, studies on the effects of electromagnetic radiation on wildlife are
exceedingly rare.
Among the studies which have been done, bird populations appear most well-studied. Physiological effects
in birds range from plumage deterioration to movement problems, as well as albinism and melanism
(Balmori 2003). Other effects include decreases in sperm motility and the bird’s response to photoperiod
due to altered melatonin levels (Fernie 1999). Electric fields have also been known to disrupt the chemical
gradient and signals to embryo cells, thereby resulting in malformation. Berman et al. (1990) add that
malformations in the nervous system and heart, and delayed embryo growth have also been observed.
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Based on lab experiments, electromagnetic radiation is also said to have behavioural effects on bats and
rats. Nicholls and Racey (2007) stated that the activity of bats is significantly reduced in areas where they are
exposed to electromagnetic field strengths exceeding 2 volts / meter. Nicholls and Racey (2009) stated
further that pulsed electromagnetic radiation from a small, affordable and portable radar system can reduce
bat activity within a given area. Changes in muscle and nervous system functioning are observed in living
tissues when electric current density reaches over 10 mA / m2. Considering that the effects of
electromagnetic radiation are inversely proportional to body size and age, smaller mammals such as bats are
particularly prone to the negative effects of prolonged exposure (ICNIRP, 1998). In a more recent publication
by Nicholls and Racey (2012), they concluded that electromagnetic radiation exerts a deterrent effect on
foraging bats, possibly due to thermal loading.
According to the SKA radio frequency interference expert Dr Adrian Tiplady (pers comm. 2016), the SKA
antennae will not transmit radio waves of any nature, but only receive radio waves passively. These radio
waves are emitted naturally from cosmic sources, are millions of times weaker than existing terrestrial
transmissions from cell phones, television signals etc., and have been 'hitting' the earth for millions of years.
There will be no communication between antennae dishes, other than of measurement data, which will be
transmitted via fibre optic networks on conventional communication infrastructure. There will be no
electromagnetic radiation around the dishes other than that from a few pieces of industrial equipment to
move the dishes, and a couple of computers to process data. Therefore, the potential impact of
electromagnetic interference on bats from the SKA1 antennae and power lines is considered to be very low
to negligible.
Recommended Mitigation
Given the very low to negligible risk of electromagnetic interference with bats from the SKA antennae,
specific mitigation measures for this have not been recommended. However, due to the lack of knowledge
of bat species distributions and diversity in the Northern Cape, their provincial Protected status, and
increasing developments in these remote areas, e.g. renewable energy projects, satellite telescope projects
and radio telescope projects, we encourage:
SKA (and SanParks) to collaborate with (SABAA and especially) academics (possibly David Jacobs
at the University of Cape Town) who might be interested in performing bat monitoring or
research in the SKA site, to improve knowledge of bat diversity, distributions, migration, and
interactions with infrastructure in the Northern Cape. Although SKA would not provide funding
for bat monitoring or research, they should collaborate with relevant parties to facilitate bat
monitoring and research within the premises of SKA. Bat data from this region will be useful to
input into the DEA/SANBI Bird and Bat Database, and will assist with the compilation of
sensitivity maps for future developments in the province.
10.2.3 Habitat Protection
Whilst there are a few potential negative impacts, a positive impact of the SKA is that the core will be an
area unsuitable for development and to be avoided by human activities other than maintenance work. The
SKA Land Management Plan states that there is an intention to declare the core area (or parts thereof) a 130
000 ha protected area. This will go a long way to ensuring minimal disturbance, prohibiting certain activities
and adequate statutory protection for the biodiversity of the area, including bats from a habitat protection
perspective only.
This is to avoid human noises and light pollution from interfering with the data received by the receptors.
Hence, besides the already identified potential negative impacts due to the construction and operation of
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the facility, the remainder of the large area will remain untouched by humans and hence, areas where
wildlife can thrive, assuming the electromagnetic radiation does not deter them or cause them harm.
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11.Conclusions
At least six bat species (including the Near Threatened Dent’s Horseshoe Bat, R. denti) occur in
the study site and greater KCAAA. One additional bat species has been rated with a Moderate
LoO, and four additional bat species have been rated with a Low LoO. Ten of the 11 listed bat
species represent provincial Protected Species under the NC:NCA (2009).
Two large bat roosts are known to occur within the greater KCAAA, but outside the study site.
An old mine tunnel north-east of Carnavron was found to comprise a large (and therefore
important) population of approximately 150 Damara Horseshoe Bats (R. damarensis) and at least
one Dent’s Horseshoe Bat (R. denti). A cave north-west of Kenhardt likely represents an
important roost for the Natal Long-fingered Bat (M. natalensis) (Herselman and Norton 1985).
The cave roost near Kenhardt should be verified by a bat specialist for future phases of the SKA,
due to possible impacts of the SKA on migrating bats.
Smaller roosts are likely to occur throughout the site and surrounds where ever rocky cliffs,
ridges, outcrops and overhangs occur. Buildings and trees on local farms and in nearby towns no
doubt also support many small bat roosts.
The foraging potential for bats is low across most of the site, due to the arid conditions. Bat
activity will be concentrated where ever water is available (e.g. at farm reservoirs and dams,
and ephemerally inundated rivers and wetlands) and/or flying insect numbers are higher (e.g. at
especially irrigated crop lands and irrigated gardens).
There is a strong possibility that the greater KCAAA coincides with migration routes of the Natal
Long-fingered Bat (M. natalensis), which is protected internationally and provincially under the
Bonn Convention (1983) and NC:NCA (2009), respectively. It is difficult to ascertain whether bats
migrate over the site, and so the possibility of this should not be ruled out.
To mitigate bat habitat loss and degradation, and bat sensory disturbance during construction
of the SKA1:
o

Strictly prohibit any disturbance in all areas unsuitable for development, viz. the two
known large bat roosts in the greater KCAAA. This recommendation applies to the SKA1 and
any other future development in the KCAAA.

o

Avoid construction of SKA1 infrastructure in all High Bat Sensitive Areas to avoid
destruction and degradation of bat roosting habitat associated with rocky terrain and
dwellings. Where possible, the infrastructure listed in Appendix 3 –SKA1 infrastructure in
High and Moderate Bat Sensitive Areas should be shifted. Where it will not be possible for
(especially linear) infrastructure to avoid High Bat Sensitive Areas, impacts should be
diligently mitigated as described in Section 10.

o

Obtain authorized water use licences for activities in Moderate Bat Sensitive Areas to
reduce destruction and degradation of bat foraging habitat associated with surface water
resources and riparian zones. At the very least, authorized water use licences will be
required for the infrastructure listed in Appendix 3 –SKA1 infrastructure in High and
Moderate Bat Sensitive Areas. All associated impacts should be diligently mitigated as
described in Section 10.

o

Implement the Appendix 4 – Recommended protocol for evicting bats from buildings to be
demolished.
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o

Give roosting bats opportunity to escape from alien trees that will be removed (based on
the same principal as the prescribed eviction of bats from old buildings prior to demolition –
described under Appendix 4). After alien trees have been removed, the buffers around these
can be dropped. SKA will need to update their maps and spatial data as alien vegetation is
removed, buildings are demolished, and infrastructure is constructed.

o

Minimize disturbances in Low Bat Sensitive Areas to minimize the destruction and
degradation of remaining natural areas. More specifically: minimize night time
anthropogenic activity, noise, light, vibrations and dust, and minimize and rehabilitate
disturbance footprints including any erosion, downslope sedimentation, alien-infested
vegetation, contamination, and all litter (including construction scraps such as cable ties,
wire, food and drink containers).

o

Minimize blasting as far as possible.

o

Minimize noise and artificial lighting at night, especially during summer and in particular
after rain (when bats and other animals are often most active). Essential outside lights
should be fitted with low pressure sodium vapour bulbs, and where possible, directed
downwards and fitted with hoods and motion sensors.

o

Contact SABAA if an unknown bat roost is discovered during construction (or other project
phase). For confirmed large roosts (comprising > 50 conservation important bats), suitable
mitigation measures must be implemented.

o

Avoid environmental contamination from hazardous materials such as diesel, by regularly
maintaining material storage areas, vehicles, machines and tools.

o

Establish emergency procedures for accidental environmental contamination incidents,
and promptly implement effective remediation measures following consultation with an
appropriate specialist(s).

o

Control dust using environmentally friendly methods, to reduce its impact on bat habitats
and resources (i.e. vegetation and prey), and to reduce its impact on bat sensory perception
and behaviour (i.e. their sight, echolocation, flight and foraging).

o

Control erosion and possible sedimentation using environmentally friendly methods, to
reduce the impacts of these on bat habitats and resources (i.e. vegetation, wetlands and
water quality).

To mitigate the potential collision of bats with antennae, overhead power and fibre lines, and
possibly other infrastructure during operation of the SKA1, all observed collisions and
encountered carcasses of bats and other wildlife should be promptly reported to the following
relevant organisations, which must decide on the course of action required:
o

For bats – SABAA

o

For birds – BLSA

o

All other taxa – EWT

Given the very low to negligible risk of electromagnetic interference with bats from the SKA
antennae and power lines, specific mitigation measures for this have not been recommended.
However, due to the lack of knowledge of bat species distributions and diversity in the Northern
Cape, their provincial Protected status, and increasing developments in these remote areas, e.g.
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renewable energy projects, satellite telescope projects and radio telescope projects, we
encourage:
o SKA (and SanParks) to collaborate with (SABAA and especially) academics (possibly David
Jacobs at the University of Cape Town) who might be interested in performing bat
monitoring or research in the SKA site, to improve knowledge of bat diversity, distributions,
migration, and interactions with infrastructure in the Northern Cape. Although SKA would
not provide funding for bat monitoring or research, they should collaborate with relevant
parties to facilitate bat monitoring and research within the premises of SKA. Bat data from
this region will be useful to input into the DEA/SANBI Bird and Bat Database, and will assist
with the compilation of sensitivity maps for future developments in the province.
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Geology
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Hydrology

NFEPA (2011) and CDNGI (2019)
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Vegetation

SANBI (2018)

Land cover

DEA (2018)

Northern Cape C-Plan

Northern Cape Department of Environment and Nature Conservation
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13. Appendix 2 – Examples of recorded bat calls
Cape Serotine Bat (Neoromicia capensis)
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Egyptian Free-tailed Bat (Tadarida aegyptiaca)
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Damara Horseshoe Bat (Rhinolophus damarensis)
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Dent’s Horseshoe Bat (Rhinolophus denti)

Page 50 of 54
 Inkululeko Wildlife Services (Pty) Ltd. 2019 | Company number: 2014/176171/07 | Managing Director: Kate MacEwan

Bat Component of the Gap Analysis for the SKA1 MID IEMP and EMPr
Date: December 2019 – finalized May 2020

14. Appendix 3 – SKA1 infrastructure in High and Moderate Bat Sensitive Areas
Infrastructure type

Infrastructure number

Farm name

Parcel

Portion

Borrow pits

BP3

MEY`S DAM

68

0

BP4

MEY`S DAM

68

0

SKA002

MEY`S DAM

68

0

SKA 010

GROOT KOLK

57

4

SKA018

BRAK PUTS

66

0

SKA 023-SKA026

MEY`S DAM

68

0

SKA031

MEY`S DAM

68

0

SKA032

MEY`S DAM

68

0

SKA034

MEY`S DAM

68

0

SKA060

MEY`S DAM

68

0

SKA 105

SWARTFONTEIN

496

0

SKA107

LOS BERG

73

1

SKA113

LOS BERG

73

1

M045

MEY`S DAM

68

0

M046

MEY`S DAM

68

0

SKA antennae

Monitoring stations

Assessment
comments
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area

Mitigation or recommendation
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
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Bat Component of the Gap Analysis for the SKA1 MID IEMP and EMPr
Date: December 2019 – finalized May 2020
Infrastructure type

PV plants

New roads

Underground lines

Infrastructure number

Farm name

Parcel

Portion

M048

MEY`S DAM

68

0

M049

MEY`S DAM

68

0

M060

MEY`S DAM

68

0

004 (near SKA005)

ZOUT POORT

10

0

009 (near SKA 128)

HONDE BLAF

493

2

013 (near SKA127)

UITSPAN KOLK

499

0

017 (near SKA012)

DUBBELDE VLEI

63

1

020 (near SKA006)

KAMEEL BOOM PUTS

13

0

New road

MEY`S DAM

68

0

New road

LOS BERG

73

1

New road

HONDE BLAF

493

2

New road

UITSPAN KOLK

499

0

SKA LV underground

MEY`S DAM

68

0

Underground lines

LOS BERG

73

1

Underground lines

LOS BERG

73

1

Underground lines

HONDE BLAF

493

2

Assessment
comments
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area

Mitigation or recommendation
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
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Bat Component of the Gap Analysis for the SKA1 MID IEMP and EMPr
Date: December 2019 – finalized May 2020
Infrastructure type

Infrastructure number

Farm name

Parcel

Portion

Overhead lines

Overhead lines

KARREEBOOM

9

0

Overhead lines

WIT GRAS

501

1

Overhead lines

BOTTEL PUT

48

0

Overhead lines

OEST

107

0

Overhead lines

KAFFERS KRAAL

149

2

Overhead lines

KAFFERS KRAAL

149

2

Overhead lines

KAFFERS KRAAL

149

0

Overhead lines

DIE TUIN

493

1

Overhead lines

BLOEM FONTEIN

119

0

Overhead lines

BLOEM FONTEIN

119

0

Overhead lines

ONGELUKS FONTEIN

135

0

Assessment
comments
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in Moderate
Bat Sensitive Area
Situated in High Bat
Sensitive Area
Situated in High Bat
Sensitive Area
Situated in Moderate
Bat Sensitive Area

Mitigation or recommendation
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Shift (if possible) or rigorously mitigate
impacts as described in Section 10
Obtain water use licence and mitigate
impacts as described in Section 10
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Bat Component of the Gap Analysis for the SKA1 MID IEMP and EMPr
Date: December 2019 – finalized May 2020

15. Appendix 4 – Recommended protocol for evicting bats from buildings and alien
trees
Procedure for evicting bats prior to the demolition of buildings, or the removal of alien tree clumps:
1. Demolition of buildings/Removal of alien tree clumps NOT to happen during the pupping season –
between October and March.
2. Workers to use proper PPE (safety boots, snake gaiters, hard hat, thick leather gloves and safety
glasses).
3. At least one month prior to building demolition/alien tree removal, an environmental officer, under
the remote guidance of a bat specialist, to inspect specific buildings/alien trees for the presence of
bats.
4. Should there be obvious signs of bat utilization in the building/alien trees, an artificial bat roost
should be built within 1 km of the building/alien trees. Such artificial roosts can be obtained from
https://ecosolutions.co.za/bat-boxes.
5. There are several animals the workers may encounter, e.g. birds, bats, snakes, rats, mice, other small
and large mammals, scorpions, spiders and insects. The workers need to take care not to harm the
animals and not to get harmed by the animals by wearing correct PPE and following the below
protocol:
6. The day before the building demolition/alien tree removal process starts:
a. Make noises and knock on building walls/tree trunks to cause vibration to alert the animals
of your intent, giving them time to potentially flee.
b. Remove by hand all soft and loose materials inside buildings (e.g. hay, sacs, loose wood
planks or panels and other loose items), or all loose bark of alien trees (so far as this is
practicably possible).
c. Remove the roof of the building/branches of the trees, allowing the bats 24 hours to escape
before the rest of the building is demolished/the tree trunks are felled.
7. Under safe conditions, continue with the building demolition/alien tree removal.
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