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In preparing these comments, we have reviewed scientific literature on the physiological, behavioural
and ecological impacts of seismic survey activities on marine wildlife. The body of peer-reviewed
scientific literature on seismic surveys has grown over the last few decades in response to significant
concerns about the impacts of these seismic surveys on the marine environment. Although scientists
may debate the nature, magnitude and reach (distance away from the source of seismic blasts) of
negative impacts of seismic surveys on marine fauna, the overwhelming majority of the multitude of
peer-reviewed published scientific studies (over 538 studies on ocean noise, where the majority found
negative effects on marine mammals, and/or adverse impacts on fish and invertebrates) demonstrate
that harm is caused or is the most likely scenario. This is a tangible cause for concern and warrants a
precautionary approach. The issue at hand is not whether harm will be caused but rather what the
magnitude of that harm will be, and whether measures that would prevent or effectively mitigate this

harm are in place and effective.

In this report we provide a summary as well as more detailed discussion of our findings from the
available information and studies on the impacts of seismic activities on marine wildlife, both globally
as well as specifically relevant to the survey area (the west coast of South Africa) and time of year
(December to May) specified in the EIAR associated with the exploration right (including 2D/3D seismic
survey) granted to Tosaco Ltd for Tosaco Energy Block 1. A list of relevant publications is provided at

the end of this document for reference.

Having reviewed the available information we conclude that seismic surveys do cause harm to both
species and ecosystems, and that significant direct harm to individual animals and harm to populations
of endangered species is the most likely scenario in the case of this authorised seismic survey on the
west coast of South Africa. Of specific concern is the impact on humpback whales and southern right
whales which are still frequenting the west coast over this period, and the impact on critically
endangered (leatherback) turtles (migration routes in the area), the critically endangered African
Penguin (changes in foraging behaviour and impacts on fitness) and the Cape fur seal (and
consideration of added stress in light of current mass die-offs). We conclude that this seismic survey

is inadvisable due to the presence of these species in the area, the increasing anthropogenic pressures,



and the inability of the prescribed mitigation measures preventing harm to individuals/populations.

We disagree with the findings of the Marine Specialist Report that impacts on all species both

physiological and behavioural will be very low, because the mitigation mechanisms specified are not

fully effective in preventing harm. Furthermore, recent literature provides credible concern about

ecosystem/food-chain impacts of seismic surveys, which may, in turn, have impact on fisheries, the

severity and localisation of which will depend on coincidences with spawning and juvenile recruitment

events.

It is our opinion that the seismic survey should not have been authorised, and we recommend that

further studies on the impacts of seismic activities in the South African context are carried out in situ

before proceeding with further seismic surveys of this nature.

Summary of Findings

Based on peer-reviewed scientific literature, it is clear that physical damage to marine animals,
including soft tissue trauma damage, embolisms, damage to organs used in balance and
orientation, concussions, haemorrhaging, decompression sickness and both temporary and
permanent threshold shifts to hearing ability have been directly linked to the kind and level of
sound emitted during this nature of seismic surveys.

There is plausible evidence to suggest that seismic survey activity is likely to affect the
conservation status and recovery of populations of vulnerable and threatened species including
(IUCN Red listed species such as humpback and southern right whales), because sound and the
ability to hear and interpret sound is critical for many species to reproduce (both vocalisations on
breeding grounds and communications across large distances for mate detection). Therefore, it
must be assumed that interference in sound perception or utilisation for communication
(temporarily or permanently) has the potential to impact a species at the population level.

Some species have been shown and documented to display physiological stress responses and
behavioural changes to seismic activities, such as moving away rapidly, diving or remaining still.
These responses are likely to increase their energy consumption and energy costs, reduce their
time to forage, and/or affect their vulnerability to predation, thus having negative impacts on the
survival of individuals (especially young or compromised animals) as well as the overall population
growth and survival of a species (especially for threatened species that are already at risk of
extinction).

The impacts of seismic activities are most well studied for marine mammals, and evidence

suggests that there are distinct avoidance responses such as leaving the area or ceasing to



undertake everyday activities such as feeding in preferred areas. This is likely to negatively impact
the "fitness" of an affected animal.

The only existing field study in South Africa (that we have been able to find) on the impacts of
seismic activities in our waters is illuminating in this regard. It presents clear evidence that the
endangered, endemic African penguins avoided preferred feeding sites when a seismic survey was
active nearby. This is particularly of concern for a species that has had a 70% decrease in numbers
over the past decade, is stressed by prey depletion creating a greater demand for them to forage
further afield, and for which the prospect of extinction is significant.

The phenomenon of energy-cost (from stress and avoidance behaviour) is of particular concern
for some of the species expected to be encountered in the survey area in question, particularly
the humpback whales and southern right whales who are at risk of the airgun noise affecting their
behaviour or interfering with the communication between mother and calf. Any impact on their
energy reserves could impact on their condition (weight-loss and physiological condition) and
affect the survival of the animals during a vulnerable time (especially for lactating mothers and
their calves) on their long migration to feeding grounds in Antarctica.

Research has demonstrated significant mortality in zooplankton up to 1.2 km from a seismic
survey array. Zooplankton forms the base of many important food webs in the marine
environment. Depletion of zooplankton could thus have an impact on food for their predators
(such as fish) as well as impact fish eggs and larvae (Ichthyoplankton) with potential local impacts
on species important in fisheries. This damage to zooplankton over 1km away from the survey
array raises concern that a 500m buffer for other animals that are unable to move away from the
sound, is far too small to ensure that damage is not inflicted (even if they were able to evade it).
The impact on fish assemblages is difficult to interpret, due to multiple factors at play including
but not limited to the ability of a species to move from an area as well as the receiving habitat. A
global review of the effect of seismic activities on fish and invertebrates acknowledged the limits
of the current research due to experimental designs used or due to the focus on single species
during investigations. A key concern is a lack of research focused on confounding effects and
multiple stressors, therefore potential impacts of seismic surveys that have been previously
identified may be reflective of underestimation or overestimation and would depend on the type
of interaction (synergistic, additive, or antagonistic).

In South Africa, since October 2021, thousands of dead and/or dying Cape fur seals (Arctocephalus
pusillus pusillus), have washed ashore along the south and west coasts. The cause of these die-
offs remains unknown but avian flu has been ruled out and malnourishment appears to be the

most widely accepted reason. It is of concern that although the cape fur seal population within



South Africa is relatively healthy, they too are under pressure from various anthropogenic
pressures. Additional stress from seismic activity at this time is inadvisable.

e While "Soft starts" as mitigation for seismic impacts are likely to reduce the impact for highly
mobile large animals, this is unlikely to be adequate for the many species that are prevalent in the
area over the austral summer months and are unable to avoid the array or leave the area due to
their lower mobility, such as smaller turtles, penguins, invertebrates, some fish species and
zooplankton.

e The finding of observer efficiency (from a scientific monitoring study conducted during the
2018/19 and 2019/2020 seasons on the humpback whales on the east coast) suggests that even
with trained observers up to 44% of humpback whales in an area went undetected. This casts
doubt on the effectiveness and success of Marine Mammal Observer (MMO) sightings of the
largest species (humpbacks) as a mitigation measure, indicating that it is most likely that whales
go undetected. Furthermore, the detection rate for smaller species, such as dolphins, seals, turtles
and flightless birds (penguins), would be expected to be much lower, obviating the effectiveness
of visual observations to prevent harm to these species.

e Also of concern, is that the efficacy of Marine Mammal Observers (MMO) is likely to be low due
to the nature of the offshore marine environment in the survey area (frequent high swells and
winds affecting surface visibility), putting species that are missed by MMQ's and PAM operators
at extreme risk, particularly at night or during adverse weather conditions.

e Furthermore, the reliance on Observers to do visual sightings to supplement the PAM monitoring
during the day, as a mandated mitigation measure, necessitates that we question the acceptability
of continuing with survey activities at night. If the visual observations are useful (perhaps sighting
large animals around 65% of the time) in addition to PAM, then it is unreasonable to rely on PAM
alone at night. It is our opinion that surveys should not occur between sunset and sunrise each
day if a real attempt for maximum avoidance of cetaceans is the objective of this mitigation
measure.

e |tis of our opinion that the proposed seismic survey activities are highly likely to both disturb and
have an adverse effect on Marine Protected Areas (MPA) and Critical Biodiversity Areas (CBA). It
should be noted that the MPA in question, the Orange Shelf MPA, provides key feeding grounds
for the endangered Atlantic Yellow-nosed Albatross, the near-threatened Black-browed Albatross

and the critically endangered Tristan Albatross.

Global context — impacts of seismic surveys on marine wildlife



Despite seismic surveys having been undertaken for decades in South African waters, together with
the knowledge that some impact to marine fauna does indeed occur?, there remains very little
scientific research on the effects of seismic surveys, and in addition there are no legislated guidelines
for seismic surveys in South African waters (Purdon 2018). Globally, seismic surveys' environmental
impacts and consequences are slightly better documented, although not uniform in results or widely
accepted within all sectors. The primary mitigation measures for seismic surveys in South Africa
include soft-starts, which is a gradual and systematic increase in power of the airgun array undertaken
to warn and drive mobile marine species, such as cetaceans (whales and dolphins), seals, flightless
birds and turtles away from the sound source before the full-power airgun blasts begin, thus
attempting to minimise the negative effects of the airgun blasting activity. Various studies contest this
assumption (McCauley et al. 2000; Weilgart 2013; Dunlop et al. 2016) and have revealed a growing

concern for animals that are unable to avoid or out-swim the airgun arrays.

Animals use sound critical to their life cycles (Jasny et al. 2005) in three ways, by actively producing
sound (Tyack 1981), by listening to sounds emitted by other living organisms (Clark et al. 2009; Van
Opzeeland 2010) and taking cues from physical or non-living factors producing sounds, contributing
to the ambient background noise, such as wind, waves, swell, bubbles, currents, turbulence,
earthquakes, rainfall, ice cracking or breaking (Hildebrand 2005). Many marine animals produce sound
for communication, reproduction, aggression, defence mechanisms, antagonistic interactions,
courtship, group coordination, orientation, navigation, and prey identification (Hildebrand 2005).
They rely on producing a sound that is heard while hearing a sound and interpreting the sound for

their survival.

Various physical responses to acoustic disturbance have been documented, with physical responses
including soft tissue damage (Balcom and Claridge 2001), embolisms (Dolman and Simmonds 2005),
damage to organs used in balance (André et al. 2011), concussions in penguins (Cooper 1982),
haemorrhaging (Evans et al. 2001) and decompression sickness (Ferndndez et al. 2005). Hearing
impairment in the form of Temporary Threshold Shift (TTS) or Permanent Threshold Shift (PTS) has
also been reported (Hildebrand 2005). Threshold shift refers to an increase in the minimum sound
level required for an animal to hear a sound. A TTS is followed by successful recovery to normal hearing

thresholds after a given period of time in the absence of that sound, while PTS is when the sensory

' https://jncc.gov.uk/our-work/marine-mammals-and-noise-mitigation: “to reduce the risk of deliberate
injury to marine mammals”.



hair cells in the inner ear are permanently damaged and lost making recovery impossible (Weilgart

2013).

Stress caused by disturbance is associated with a change in body chemistry (Jasny et al. 2005) and can
be equally disruptive as physical damage. Stress has implications on sexual maturation, inhibits
growth, reproduction and general survival ability (Pickering 1992; McCormick 1999; Consten et al.
2001). Perceptual effects can occur when there is an interference of sounds of interest to a specific
animal but are being drowned out or masked by anthropogenic noise. The impact of this in the long
term could have implications on breeding populations, thus on reproduction within a population (Erbe
2001). Many animals may have the ability to counteract this and make minor changes to their
vocalisations and behaviour; however, these modifications may come at a cost in terms of energy
expenditure (Tyack 2008) and are likely to reduce breeding productivity of the population. This is of

particular concern for species that are threatened.

Behavioural responses to noise are dependent on various factors, such as age, sex, presence of
offspring, location and an individual animals' previous encounter with a specific sound or noise.
Behavioural responses may include modification of vocal behaviour, displacement from important
habitats, and other subtle responses, including increased breathing rates, change in dive duration,
time spent at the surface, rapid or erratic movements (Bowles et al. 1994; Lesage et al. 1999; Williams
et al. 2002; Hastie et al. 2003; Ng and Leung 2003; Aguilar de Soto et al. 2006). These all with

potentially high energetic costs (Williams et al. 2006; Koper and Pl6n 2012).

Most scientific research on the impacts of seismic surveys has been conducted on cetaceans, and as a
result, most mitigation measures are to protect these animals. In South Africa, this is no different.
However, it is becoming more and more evident that mitigation measures are not adequate (Weilgart
2013). In the Gulf of Mexico, it was recorded that ~250 male fin whales appeared to stop singing for
several weeks to months during a seismic survey. These animals resumed singing within hours or days
after the survey ended (IWC 2007). The assumption is that male fin whales use vocalisations for
reproduction by finding and attracting mates (Croll et al. 2002); it can only be assumed that such an
effect would be biologically significant (Weilgart 2013). In addition to this, a blue whale ceased calling
in the presence of a seismic survey at 10 km away (Macdonald et al. 1995). Conversely, a different
group of blue whales appeared to have the opposite reaction. They changed their vocalisations (De

Lorio et al. 2010) by calling consistently more on days when the seismic surveys were actively ongoing,



suggesting that seismic survey noise interfered with important signals used in their social interactions

and feeding (De Lorio et al. 2010).

Other reactions to seismic airguns can be subtle or hard to detect (Weilgart 2013) and it has been
found that Sperm whales in the Gulf of Mexico did not appear to avoid a seismic airgun survey area
but reduced their swimming effort and their tendency to reduce foraging effort (Miller et al. 2009). It
has also been documented that as a result of changes in behaviour, the result could be lower
reproductive rates and have negative consequences for the population (Miller et al. 2009). In
comparison, bowhead whales showed no avoidance or change in vocalisations in the area of seismic
surveys; however, their dive duration was shorter (Richardson et al. 1986). In Brazil, a reduction in
cetacean species diversity during 2000 and 2001 was noted with the increased occurrence of seismic
surveys in the area being implicated in the possible cause of these animals vacating the area (Parente
et al. 2007). In other areas, marine mammals have been recorded to avoid seismic noise by leaving an
area (Castellote et al. 2012; Weir 2008; Stone and Tasker 2006). The long-term impacts of various
changes in behaviour are largely unknown but potentially impact their ability to feed and/or

reproduce as in some species, these life-history stages are site or habitat-specific.

South Africa's south and west coasts are host to eight species of beaked whales (Ziphiidae) (Best 2007),
including a new species described in 2021 (Mesoplodon eueu; Carroll et al. 2021), which are globally
recognised as being sensitive to anthropogenic noise, and having raised conservation concerns. New
et al. (2013) found that adult female beaked whales could survive but not reproduce in times or areas
of lower habitat quality. They may extend the duration of lactation in mediocre conditions to increase
their chance of survival, while still reproducing. New et al. (2013) found that some beaked whale
species require high-quality habitat to meet their requirements for reproduction and survival. They
suggested that even minor, non-lethal disturbances, resulting in changes in behaviour such as

displacement from preferred habitats, could impact a population.

McEwen and Wingfield (2003) suggested that all organisms must gather energy for growth and
reproduction throughout their life cycle and that organisms must retain reserves for predictable
changes such as seasons, and challenges that are less predictable such as disturbance, predation
pressure, or social conflict. Often colloquially, this is referred to as the "fitness" of the animal. The
accumulated cost in the balance between energy intake and demand is called the 'allostatic load', of
physiological and behavioural mechanisms that enable allostasis or adaptation to these changes.

McEwen and Wingfield (2003) use the word "allostasis" to signify mechanisms that allow an organism



to regain equilibrium while dealing with external challenges; if energy demand is more than intake,
then animals may activate a survival mode that may increase energy available, reduce energy demand,
or both, to regain its energy balance. Implications on individuals and populations of this energy

imbalance are unknown.

Several studies have reported negative impacts of acoustic signals from airguns on zooplankton (small,
aquatic microorganisms living in the water column, including crustaceans, larvae, juvenile fish, juvenile
invertebrates, eggs etc.) from more than 10 m away (Kostyuchenko 1972; Kosheleva 1992; Parry et
al. 2002) with some laboratory experiments on lobster larvae showing no impact at all (Day et al.
2016). However, Christian et al. (2003), showed retardation in some individuals in the development

of snow crab eggs after being exposed to certain sound levels.

The effects of seismic noise on zooplankton were brought under the spotlight when McCauley et al.
(2017) presented evidence from an in-situ study that suggested that seismic surveys cause significant
mortality to zooplankton populations. Zooplankton, unlike vertebrates, do not have hearing structures
(although they can sense pressure change) and their bodies are generally the same density as the
surrounding water, so sudden pressure changes associated with seismic activities were presumed not
to cause physical damage (Parry and Gason 2006). McCauley et al. (2017) disputed this and has shown

zooplankton mortality at distances of up to 1.2 km from the sound source.

Similarly, inconsistent findings occur with fish assemblages. The impacts on fish assemblages are
difficult to interpret, because of multiple factors at play including but not limited to the ability of a
species to move from an area as well as the receiving habitat. We acknowledge the validity of the
results presented by Meekan et al. (2021) which highlights that exposure to an experimental seismic
source did not have an impact on the assemblage of tropical demersal fishes found along the
northwest shelf of Western Australia. However, it must be noted that the findings have been stated
to be applicable only to other habitats with similar physical environments, in particular similar water
depths (50 — 70 m), highlighting the need for South African-specific and local research to be

undertaken.

A global review of the effect of seismic activities on fish and invertebrates by Carroll et al. (2017)
acknowledged the limits of the available research due to experimental design, or to the focus on single
species which prevents extrapolation to other regions, other seismic surveys, species, or biological

responses. In addition, they highlighted a serious concern, that there was a lack of research focused



on confounding effects and multiple stressors, therefore potential impacts of seismic surveys which
had previously been identified may be reflective of under-estimation or over-estimation and would

depend on the type of interaction (i.e., synergistic, additive, or antagonistic).

Furthermore, the indirect effects of seismic activity on cetaceans are a concern. It is well known that
the productivity and health of the oceans are under-pinned by marine plankton (Raymont 1983;
Alcaraz & Calbet 2009). While forming the basis of the food webs, plankton has been implicated in
links to climate change via their role in iron fertilisation and carbon sequestration through whales
foraging on krill and subsequent defecation (Smetacek and Nicol 2005; Smetacek 2008; Nicol et al.
2010). In 2010, Pershing et al. suggested that over-fishing of large fish and commercial whaling had
compromised the ocean's ability to store and sequester carbon, thus contributing to climate change.
They indicated that populations of large baleen whales now store 9.1x106 tonnes less carbon than
before commercial whaling and that protecting whales (and other large over-exploited species), would
be a form of a carbon management scheme. The cascading and knock-on effects of seismic survey
impacts between the upper (cetaceans) and lower reaches (plankton) of the food web, as each are
being impacted are unknown. McCauley et al. (2017) noted that the ramifications of compromised
larval recruitment could be massive for higher predators and for ocean health as a whole. While
traditional feeding grounds for humpback whales are in Antarctic waters, Dey et al. (2021) has recently

recorded regular feeding frenzies off the west coast in recent years (see super pods below).

South African Context

It is of concern that no acoustic modelling was undertaken for the proposed seismic survey activity.
Where the impact of sound was referred to in the EIAR, it appears that the most conservative
estimates of impacts are used, with statements in the Marine Specialist Report (Pg. 9) including “Based
on analogue sound sources, sound levels for the seismic survey can notionally be expected to
attenuate below 160 dB less than 1,325 m from the source array.” However, the author then goes on
to sight multiple examples of behavioural responses of species outside of this range including but not
limited to cephalopods (2-5km, pg. 81), fish (up to 5km, pg. 88), turtles (up to 3.5 km pg. 103),
cetaceans (beyond 5 km, and potentially displaying avoidance responses at 24km, pg. 118). It thus
becomes very difficult to accurately assess risk without this critical piece of information, however

there are some key concerns.



It is of concern that there are a number of 'unknowns' and 'warning bells' in terms of presence of and
impacts on cetacean populations on the west coast. Despite various species being recorded frequently
on the coast, the location of breeding grounds of Sei (Balaenoptera borealis) and Fin whales
(Balaenoptera physalus) are unknown, the seasonality of pygmy (Kogia breviceps) and dwarf (Kogia
sima) sperm whales are unknown and the abundance and occurrence of the offshore common dolphin
(Delphinus delphis) is also unknown, highlighting that encounters with these animals cannot be
predicted and the generic mitigation measures may be insufficient. Further to this, it is noted in the
EIAR for the Tosaco exploration right that the two very well-studied and frequently observed species
on the south and west coasts, the humpback and southern right whales, are expected to be regularly
encountered and have a year-round occurrence in the seismic survey area. The period of humpback
whales in this area is between July and February, with frequent feeding encounters during the months
between December to February. Barendse et al. (2010), Best & Allison (2010), and Elwen et al. (2014)
highlighted that there is no existing evidence of a clear 'corridor' of migration and humpback whales
appear to be spread out widely across the shelf and into deeper pelagic waters, especially during the
southward migration, in the Benguela ecosystem. Apart from this going against the spirit of avoiding
whale periods by the oil and gas industry, Vermeulen et al. (2020) warned of an observed decrease in
southern right whale calving success of the South African population and a strong link between
foraging success and reproduction. They suggest an investigation into possible decreases and/or
spatial or temporal shifts in their prey availability at higher latitudes due to environmental variability.
They also highlight a concern of the continued low numbers of unaccompanied adults along the South
African coast which could potentially have serious consequences for cow-calf pairs in relation to the

country's whale-watching industry in the future.

Since 2011, South Africa has witnessed 'super-pods' of up to 200 humpback whales feeding in south
and west coast waters between October to January. Research by the National DFFE, in collaboration
with various academic partners, has led to the discovery of these 'feeding grounds' away from their
traditional feeding grounds in the Antarctic2. This phenomenon requires understanding the
ecosystem-wide impacts and benefits, while potential human/whale conflicts remain unknown.
According to Dey et al. (2021), the formation of super-groups in recent years suggests that there might

be a change in oceanographic or ecological characteristics which provide the conditions for this novel

2 https://www.news24.com/news24/travel/watch-whale-super-pods-larger-than-usual-cause-stir-off-sas-west-coast-public-
urged-to-keep-their-distance-20191216



https://www.news24.com/news24/travel/watch-whale-super-pods-larger-than-usual-cause-stir-off-sas-west-coast-public-urged-to-keep-their-distance-20191216
https://www.news24.com/news24/travel/watch-whale-super-pods-larger-than-usual-cause-stir-off-sas-west-coast-public-urged-to-keep-their-distance-20191216

feeding strategy in the Southern Benguela Upwelling System. Although the humpback whale
population is increasing (Wilkinson, 2021), there is evidence to suggest that cetaceans in South African
waters are being affected by changes in their ecosystem and it is not well understood yet what is

driving these changes and what the long terms effects could potentially be to populations.

With other mammals, it was suggested by Thompson et al. (1998) that gray seals displayed strong
avoidance behavior, altered foraging behavior and suggested an increased frequency of hauling out
onto land to possibly escape the noise, while harbor seals had slower heart rates during controlled
playback experiments. In contrast, during a study in shallow arctic waters, sighting rates of ringed seals
(Phoca hispida) from a seismic vessel showed no difference when a different number of airguns were
in use, did however suggest local avoidances based on distance from the sound source (Harris et al.,

2001).

In South Africa, the Cape fur seals (Arctocephalus pusillus pusillus), is the only resident seal along the
west coast, occurring at numerous breeding and non-breeding sites on South Africa's mainland and
on nearshore islands and reefs. Other vagrant seals occurring along the south and west coast include
the southern elephant seal (Mirounga leoninas), subantarctic fur seal (Arctocephalus tropicalis),
Antarctica fur seal (Arctocephalus gazella), crabeater (Lobodon carcinophagus) and leopard seals
(Hydrurga leptonyx). Cape fur seals are highly mobile and have large foraging areas including on the

continental shelf up to 120 nautical miles offshore (Shaughnessy 1979).

According to Kirkman et al. 2016, several morbillivirus epidemics have occurred in true seal (Phocid)
populations in the northern hemisphere and, at the time it was agreed that no epidemic diseases were
known to have infected Cape Fur Seals historically, but there was a considerable risk for disease
transmission to the population through exposure to domestic or feral dogs and terrestrial carnivores,
potentially resulting in mass mortality. Kirkman et al. (2016) cautioned that the health of individuals
and their vulnerability to disease can be affected by feeding conditions, including the availability of

prey, and that risk of disease may be exacerbated by anthropogenic pressures on the ecosystem.

In South Africa, since 10 September 2021, thousands of emaciated, dying and dead Cape fur seals
(Arctocephalus pusillus pusillus), have washed ashore along the south and west coasts. The cause of
these die-offs remains unknown but avian flu has been ruled out and malnourishment appears to be

the most widely accepted reason. It is of concern that although the cape fur seal population within



South Africa are healthy, they too are under pressure from various anthropogenic pressures and the

seismic survey is likely to add stress to the population.

In South Africa, only a single focused field study on the impact of seismic surveys has been undertaken.
This study, off Ggeberha, was within the foraging area of the endangered, endemic African Penguin
(Spheniscus demersus). Pichegru et al. (2017) demonstrated that penguins avoided their preferred
foraging areas during seismic surveys and foraged further from the survey vessel when in operation.
Upon termination of seismic surveys, the penguins reverted to their normal behaviour (Pichegru et al.
2017), a behaviour which was also observed in Gray whales (Eschrichtius robustus) off Sakhalin Island
in Russia (International Whaling Commission 2005). However, the long-term effects on populations of
this temporary retreat of the area are unknown. Given the results of this study by Pichegru et al.
(2017), strict management measures and decisions on seismic survey activities should have been
established in South Africa. Furthermore, the cumulative effect of multiple, concurrent seismic

surveys within the region may cause cumulative impacts.

Significant impacts on turtle species are a concern. Adult turtles may be less vulnerable to sound
damage than cetaceans as the air spaces in their cochlear are smaller than those in cetaceans, making
them less sensitive to sound shockwaves (Popper et al. 2014). However, while studies have shown
that adult sea turtles have a moderate ability to move from an area being surveyed (Lenhardt 1994;
O'Hara and Wilcox 1990), they are prone to TTS after exposure to sound within 1 km of a sound source,
with signs of recovery only two weeks after injury (Lenhardt 1994). In a study undertaken on captive
turtles, it was found that loggerhead turtles (Caretta caretta) responded to sound by swimming to the
surface and remaining there or staying slightly submerged (Lenhardt 1994), as this area, regarded as
a sound shadow, and is hypothesised as being where sound waves cancel each other out and the noise
is at a minimum. Cummings et al. (2004) disputed this saying that although near the surface, could be
a place where animals take refuge, they are not in a 'zone of silence'. With an increasing exposure of
sound levels, the behaviour of caged green (Chelonia mydas) and loggerhead (Caretta caretta) turtles
increased their swimming speed, potentially showing agitation to sound (McCauley et al. 2000). Turtle
behaviour is difficult to interpret (DeRuiter and Doukara 2012), given that some studies have reported
that turtles do not display any signs of distress (Pendoley 1997). Globally the Leatherback turtle
(Dermochelys coriacea) is vulnerable, but critically endangered in the Southwestern Indian Ocean
where this subpopulation is declining (Nel 2010, 2012; Nel et al. 2013). Loggerhead (Caretta caretta)
populations are globally vulnerable but near threatened in the southwest Indian Ocean (Lombard &

Kyle 2014).



Both loggerhead and leatherbacks are known to occur within the Tosaco 2D/3D seismic survey area
but known migration corridors of adult leatherbacks lie just offshore of the survey area. Harris et al.
(2018) highlighted the migration path for leatherback turtles into the south-eastern Atlantic (Agulhas-
Benguela Corridor), adjacent to the survey area. Leatherback turtles inhabit deeper waters and are
considered a pelagic species, traveling within the ocean currents. However, they have a moderate
ability to avoid areas with an increase of noise in the water. According to Hays et al. (2004), these
animals may dive to depths over 600 m and remain submerged for up to 54 minutes. Mitigation
measures for turtles in seismic surveys include observers, although it is unclear how an observer would
be able to observe these animals at such a distance (especially as large animals such as whales are
only observed 44% of the time at best). A second mitigation measure, is to install 'turtle-guards' to
prevent them from becoming entangled in the gear. These devices are accepted as being useful in
terms of entrapment but not for sound in the water. Given the sighting probability of a turtle by an
observer is minimal (as explained above) and that turtle guards are recommended gear, not
compulsory for this survey, these two mitigation measures do not instil confidence that impacts on

turtles are effectively mitigated.

Effectiveness of Mitigation [Marine Mammal Observers (MMO) and Passive Acoustic Monitoring

(PAM)]

During the 2018 and 2019 humpback whale (Megaptera novaeangliae) migration period along the
east coast of South Africa, Wilkinson (2021) estimated the relative abundance of migrating humpback
whales sighted by trainer observers from two towers located 22m apart (both observers viewing the
same area), located at 70m above sea level on a dune with a horizontal vantage length of
approximately 20 km. Over the observation periods during the peak of migration, it was estimated
that observers from both towers missed between 41-44% of whale groups while distance offshore
decreased the probability of sightings. Assuming that the best percentage sighting (56%) was achieved
within 1-5km of the observers' vantage point, then more than 40% of whales were missed. Given that
this survey was done during the northward migration when mostly larger animals are present, the
sighting success may be less when small calves are present as well (as would be the case in December).
This begs the question of the efficacy and reliability of the mitigation method of Marine Mammal
Observers (MMO), while assuming that whales (and other cetaceans) are thus regularly missed by

MMOs and could be harmed.



Furthermore, bearing in mind the examples above, i.e., blue and fin whales ceasing to sing, the use of
Passive Acoustic Monitoring (PAM) technology to detect cetaceans is baseless if cetaceans do not
vocalise. As per best practice, in an effort to improve mitigation, PAM technology is complemented by
visual searching over an area of 500m around the vessel by qualified Marine Mammal Observers
(MMO). However, this technique is also fatally flawed because it cannot be used at night, during rain,
and effectively in sea states more than three on the Beaufort Sea State Scale. Therefore, both PAM
and MMQO's are insufficient to detect, with certainty, cetaceans within the surrounding survey area
and these types of mitigation will only be effective for all affected species if airgun firing ceases

between sunset and sunrise, and adverse weather conditions that limit visibility.

The cumulative and long-term effects of seismic survey sound are not entirely understood (Jasny et
al. 2005); however, it is accepted that ocean noise may have ecosystem-scale effects (Hildebrand,
2005) and the "knock-on" effects on animals, their prey and their predators will have consequences
within the food chain (Koper and Plon 2012). It has been suggested that research and a critical review
on mitigation measures (McCauley et al. (2017) as well as a better understanding of ecosystem-scale
effects of sound (Koper and PI6n 2012), especially at the lower trophic levels are imperative.
Considering the ecosystem services provided by the Benguela Current Marine Ecosystem and its
associated diversity and biomass, mitigation and understanding should be a conservation imperative
in South African marine waters. Up to now, there has been no effort in increasing the knowledge of
the impact of these seismic surveys by industry or South African environmental departments despite
them being known to have impacts on marine animals and having been undertaken in South African

waters for a number of decades.

Proximity to Marine Protected Areas and Critical Biodiversity Areas

The authorised Tosaco Block 1 exploration right area encompasses a proportion the Orange Shelf Edge
MPA, and completely surrounds the Namaqua Fossil Forest MPA (See EIAR Figure 14 pg. 41). While it
is noted that a 5 km buffer has been included around these MPAs in relation to the associated 2D/3D
seismic survey, there is still cause for concern as the impact of noise from the array can influence the
behaviour of some species at distances of over 5 km. The marine specialist report continually identifies
the impact on marine species to be no more than 1.5 km, with impacts on fisheries of up to 5 km from
the sound source. However, a report on seismic operations from a proposed vessel in the same area
(Searcher), using the same technology indicated “the cumulative zone of impact for the 3D survey
extends to 800 m for permanent threshold shifts (PTS) and to 8 000 m for temporary threshold shift

(TTS) for physiological injury, and the cumulative zones for PTS and TTS while the 2D survey is 500 m



and 5 000m, respectively”. The Orange Shelf MPA forms key feeding grounds for the endangered
Atlantic Yellow-nosed Albatross, the near-threatened Black-browed Albatross and the critically
endangered Tristan Albatross (Birdlife International unpublished data) and it provides an important
foraging and aggregating area for cetaceans and large fish species. A significant concern should seismic
activities occur nearby. Furthermore, the 2D/3D survey area abuts the Namaqua Fossil Forest MPA,
meaning that the vessel will be active for an extended period, up to four months, in very close

proximity to the MPA.

It should be noted that, according to the National Environmental Management: Protected Areas Act
57 of 2003: section 48A reads:
"48A Restriction of activities in marine protected areas:

Despite any other legislation, no person may in a marine protected area-

(e) in any manner which results in an adverse effect on the marine environment, disturb, alter
or destroy the natural environment of disturb of alter the water quality or abstract sea water;

(f) carry on any activity which may have an adverse effect on the ecosystem of the area;...."

It cannot be ignored that the proposed seismic activity will still have potential adverse effects on the

ecosystem within the area and disturb the natural environment.

Further to this, large portions of the Tosaco exploration right area comprise Critical Biodiversity Areas
(CBA) both 1 and 2, with a significant proportion of the 3D area comprising CBA 1 and 2. CBA 1 areas
are irreplaceable or near-irreplaceable, while CBA 2 are sites that are the best option available for
representing the features in a spatial prioritisation (Harris et al. 2020). The primary of objective, and
national policy is that both CBA 1 and 2 areas remain in natural or near-natural states for conservation

management, while portions of these areas be ear-marked for future MPAs.
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communities) Project, Blue Crew project in the Durban bay estuarine environment (plastic pollution action).

Principle Investigator and Co-ordinator for NRF-funded African Coelacanth Ecosystem Programme research
projects: Biodiversity Surrogacy (2014-2017), Spatial Solutions (2016-2018) and Canyon Connections (2018-
2020). Offshore biodiversity survey and sampling to test validity of modelled biozones, to refine conservation
planning, and to support marine protected area expansion and the National Biodiversity Assessment (CBD).

Project leader for WWF-SA, NRF and ACEP funded project: SeaPLAN — development of a systematic
conservation plan for the east coast of south Africa (2004-2012). Integrates shoreline biodiversity mapping, reef
biodiversity surveys and key species and processes.

Project leader Wildlands Trust funded project: Rare and Endangered Species of the Greater St Lucia Wetland
Park (2002-2005). This project aims to update the records of these species in the park and provide a
management handbook. It is focussed on terrestrial and freshwater wetland species and employs a full-time
researcher. This project has become entrenched and is ongoing.

Project leader for NRF funded project: KwaZulu-Natal and Transkei Indigenous knowledge of subsistence
harvesters (2002-2006): Aims to document traditional knowledge and management systems of rural
subsistence harvesters, compare regional differences, and integrate into current management practices.

Chairperson of Subsistence Fisheries Task Team, on behalf of Marine and Coastal Management (DEAT),
managed a national programme for coast-wise identification of and consultation with subsistence fishers (1999-
2000). Acted as Program manager and supervisor of 8 Regional Fieldworkers (Northern Cape, West Cape (x2),
South coast, Eastern Cape (x2), KwaZulu-Natal (x2), and a National Co-ordinator and project researcher. —
Project leader and finance vote-holder (ca R1 mill)

Project executant (co-ordinator & researcher, and supervisor of 2 project staff) for 5-year project funded by
The Green Trust, WWF-SA: The development of sustainable utilization of mussels by artisanal and subsistence
gatherers along the northern KwaZulu-Natal coast — Sokhulu community alongside iSimangaliso 1995-2000.
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POST-GRADUATE STUDENT SUPERVISION:

6 MSc and 2 PhD students

PUBLICATION SUMMARY:

Papers in refereed journals: 37
Book/ book chapter 8
Reports and Popular articles 10

PUBLICATIONS AND REPORTS

Grorud-Colvert K, Sullivan-Stack J, Roberts C, Constant V, Horta e Costa B, Pike E, Kingston N, Laffoley D, Sala E,
Claudet J, Friedlander A, Gill D, Lester S, Day J, Gongalves E, Ahmadia G, Rand M, VillagoA, Ban N, Gurney G,
Spalding A, Bennett N, Briggs J, Morgan L, Moffitt R, Deguignet M, Pikitch E, Darling E, Jessen S, Hameed S,
Di Carlo G, Guidetti P, Harris J, Torre J, Kizilkaya Z, Agardy T, Cury P, Shah N, Sack K, LingCao, Fernandez M,
Lubchenco J (2021) The MPA Guide: A Framework to Achieve Global Goals for the Ocean. Science.
Submitted and accepted.

OburaDO, Katerere Y, Mayet M, Kaelo D, Msweli S, Mather M, Harris JM, Louis M, Kramer R, Teferi T, Samoilys
M, Lewis L, Bennie A, Kumah F, Isaacs M, Nantongo P (2021) Shared earth/shared ocean —a framework to
link biodiversity and people. Science. Submitted and accepted.

O’Leary BC, Ban’'NC, Fernandez, M, Friedlander, Garcia-Borboroglu P, Golbuu Y, Guidetti P, Harris J, Hawkins JP,
Langlois T, McCauley DJ, Pikitch EK, Richmond RH, Roberts CM (2018) Addressing Criticisms of Large-Scale
Marine Protected Areas. BioScience.

Harris JM & AT Lombard 2017. SOCIO-ECOLOGICAL RESILIENCE IN SOUTH AFRICA’S BLUE ECONOMY: THE ROLE
OF MARINE PROTECTED AREAS http://www.saiia.org.za/policy-briefings/socio-ecological-resilience-in-
south-africa-s-blue-economy-the-role-of-marine-protected-areas.

Harris JM, Lombard AT 2017. Why we need more protected areas —tossing red herrings off the table. Maritime
Review Africa. Mar/April edition.

Livingstone T, Harris JM, Lombard AT, Smit AJ, Schoeman DS (2018) Classification of marine bioregions on the

east coast of South Africa. SAJIMS.

Lagabrielle E, Lombard At, Harris JM, and T Livingstone (2018) Multi-scale marine spatial planning: from theory
to policy - the SeaPlan project in South Africa. PLOS ONE.

Roberson L, Lagabrielle E, Lombard A, Sink K, Harris J, Grantham H, Livingstone T (2017) Pelagic
bioregionalisation using open-access remote-sensing data to inform marine protected area planning in
South Africa’s Exclusive Economic Zone. Ocean & Coastal Management 148:214-230

Haupt P, Lombard AT, Goodman PS, Harris JM (2017) Accounting for spatiotemporal dynamics in conservation
planning for coastal fish in KwaZulu-Natal. South Africa. Biological Conservation. 209:289-303

Mills M, Weeks R, Pressey B, Gleason M, Eisma-Osorio R, Lombard M, Harris JM, Killmer AB, White W, Morrison
TH. (2015) Real-world progress in overcoming the challenges of adaptive spatial planning in marine
protected areas. Biological Conservation 181 54-63

Vincent A and JM Harris (2014) Boundless no more - Ending illegal, unregulated and unreported fishing would
bring hope to ocean wildlife. Science_346:420-421

Harris J.M., Livingstone T, Lombard AT, Lagabrille E, Sink K (2011) SeaPLAN: Marine biodiversity assessment
and identification of priority areas for conservation action. Technical Report. Ezemvelo KZN Wildlife.
(www.kznwildlife.com)

Reaugh-Flower KE, Branch GM, Harris, JM, McQuaid, CD, Currie B, Dye A, Robertson B (2011) Scale-dependent
patterns and processes of intertidal mussel recruitment around southern Africa. Marine Ecology Progress
Series. 434:101-119


https://www.researchgate.net/publication/326354540_SOCIO-ECOLOGICAL_RESILIENCE_IN_SOUTH_AFRICA'S_BLUE_ECONOMY_THE_ROLE_OF_MARINE_PROTECTED_AREAS_httpwwwsaiiaorgzapolicy-briefingssocio-ecological-resilience-in-south-africa-s-blue-economy-the-role-of-ma?_sg=h63rRBx7Ubh6jx2z8AWEgNOXqe7n5A27xog2U4yFYZsA57DY7cmVrwxqfwesIISDwmT2k3zN-Relkl9_qJGyPy42JOU1tfpsb_kVmDvY.XkJ6tLp6C0fBbS4oO_Kz_3vYhPkBWYdXhFuG5CKqzz2bbJMwUaw_96zWSGZ-xYDvgG6_cYR_Q74p4-o22XnttA
https://www.researchgate.net/publication/326354540_SOCIO-ECOLOGICAL_RESILIENCE_IN_SOUTH_AFRICA'S_BLUE_ECONOMY_THE_ROLE_OF_MARINE_PROTECTED_AREAS_httpwwwsaiiaorgzapolicy-briefingssocio-ecological-resilience-in-south-africa-s-blue-economy-the-role-of-ma?_sg=h63rRBx7Ubh6jx2z8AWEgNOXqe7n5A27xog2U4yFYZsA57DY7cmVrwxqfwesIISDwmT2k3zN-Relkl9_qJGyPy42JOU1tfpsb_kVmDvY.XkJ6tLp6C0fBbS4oO_Kz_3vYhPkBWYdXhFuG5CKqzz2bbJMwUaw_96zWSGZ-xYDvgG6_cYR_Q74p4-o22XnttA
https://www.researchgate.net/publication/326354540_SOCIO-ECOLOGICAL_RESILIENCE_IN_SOUTH_AFRICA'S_BLUE_ECONOMY_THE_ROLE_OF_MARINE_PROTECTED_AREAS_httpwwwsaiiaorgzapolicy-briefingssocio-ecological-resilience-in-south-africa-s-blue-economy-the-role-of-ma?_sg=h63rRBx7Ubh6jx2z8AWEgNOXqe7n5A27xog2U4yFYZsA57DY7cmVrwxqfwesIISDwmT2k3zN-Relkl9_qJGyPy42JOU1tfpsb_kVmDvY.XkJ6tLp6C0fBbS4oO_Kz_3vYhPkBWYdXhFuG5CKqzz2bbJMwUaw_96zWSGZ-xYDvgG6_cYR_Q74p4-o22XnttA
https://www.researchgate.net/publication/267451917_Boundless_no_more_-_Ending_illegal_unregulated_and_unreported_fishing_would_bring_hope_to_ocean_wildlife?ev=prf_pub
https://www.researchgate.net/publication/267451917_Boundless_no_more_-_Ending_illegal_unregulated_and_unreported_fishing_would_bring_hope_to_ocean_wildlife?ev=prf_pub
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Sink KJ, Harris JM and Branch GM (submitted) A rocky shore biotope classification system and its application in
conservation planning on the east coast of South Africa. Conservation Biology

Reaugh KE, Harris JM, Branch GM (2007) Further refutation of the primary-secondary settlement hypothesis for
the brown mussel Perna Perna. African Journal of Marine Science. 29(3): 545-549

Napier, V.R., G.M. Branch and J.M. Harris, 2005. Evaluating conditions for successful co-management of
subsistence fisheries in KwaZulu-Natal, South Africa. Environmental Conservation 32: 165-177.

Sink KJ, Branch GM and Harris JM (2005) Biogeographic patterns on rocky shores in KwaZulu-Natal, south
Africa: implications for conservation of biodiversity. African Journal of Marine Science 27(1): 76-96

Harris JM, TA Livingstone, Phadima L, Sink KA, Fasheun, T, Boyd A, Mfeka X 2015 Phakisa Initiative : fast-
tracking establishment of an effective and representative network of Marine Protected Areas for South
Africa. Oral presentation WIOMSA Symposium 2015

McKean S, Phadima L, Jewitt D, Mander M, Harris J.M. Assessment of the value of the ecosystem services
provided by biodiversity in the province of KwaZulu-Natal. Technical report. Ezemvelo KZN Wildlife
(www.kznwildlife.com)

Driver, A., K. Maze, M. Rouget, A.T. Lombard, J. Nel, J.K. Turpie, R.M. Cowling, P. Desmet, P. Goodman, J.
Harris, Z. Jonas, B. Reyers, K. Sink and T. Strauss. 2005. National Spatial Biodiversity Assessment 2004:
priorities for biodiversity conservation in South Africa. Strelitzia 17. South African National Biodiversity
Institute, Pretoria. (www.sanbi.org)

Harris et al. 2005. SeaPLAN: a marine biodiversity conservation plan. August 2005: Brochure.

Lombard, A.T., T. Strauss, J. Harris, K. Sink, C. Attwood and L. Hutchings. 2004. South African National
Spatial Biodiversity Assessment 2004: Technical Report. Volume 4: Marine Component. Pretoria: South
African National Biodiversity Institute. (www.sanbi.org)

Harris, J.M., Branch, G.M., Clark B.M., Cockcroft, A.C., Coetzee, C., Dye, A.H., Hauck, M., Johnson, A., Kati-Kati,
L., Masekio, Z., Salo, K., Sauer, W.H.H., Sigwana-Ndulo, N. and M. Sowman. 2002a. Recommendations for
the management of subsistence fisheries in South Africa. South African Journal of marine Science 24: 503-
523.

Harris, J.M., Sowman, M., Branch, G.M., Clark, B.M., Cockcroft, A.C., Coetzee, C., Dye, A.H., Hauck, M.,
Johnston, A,, Kati-Kati, L., Maseko, Z., Salo, K., Sauer, W.H.H., Sigqwana-Ndulo, N. and J. Beaumont. 2002b.
The process of developing a management system for subsistence fisheries in South Africa: recognizing and
formalizing a marginalized fishing sector in post-apartheid South Africa. South African Journal of marine
Science 24: 405-424.

HAUCK, M., SOWMAN, M., CLARK, B., RUSSELL, E., HARRIS, J. M., VENTER, A., BEAUMONT, J. AND Z. MASEKO
2002- Perceptions of subsistence and informal fishers in SA about management of and access to living
marine resources. S. Afr. J. mar. 5ci.24:463-474

CLARK, B., HAUCK, M., HARRIS, J., SALO, K. and E. RUSSELL 2002 - Identification of subsistence fishers,
fishing areas, resource use and activities. S. Afr. J. mar. 5ci.24 425-437

Harris, J.M. and Bouwer M. 2003. Marine Zonation contribution to Integrated Management Plan for the
Greater St Lucia Wetland Park World Heritage Site. Draft for public comment.

Bustemante, RH, Vinuesa LR, Smith F, Banks S, Calvopina, Fransisco V, Chiriboga A, Harris J 2003.
Communidades submarealis rocosasa 1: organismas sesiles y mesoinvertebrados moviles. Galapagos
Islands Marine protected area zonation study report. Estacion Cientifica Chares Darwin, Galapagos,
Equador

Harris, J.M., Lawrence, L., C. Fox. & G. Hough. 2000. South African Shoreline State of Environment
Indicators: Discussion document. DACST Innovation Fund programme: Towards a South African
Integrated Spatial Information System (SA-ISIS): 20 pp

Harris, J.M. (ed). 2000. Draft Recommendations for Subsistence Fisheries Management in South Africa.
Prepared by Subsistence Fisheries Task Group (SFTG) for Chief Director, Marine & Coastal
Management, Department of Environment Affairs and Tourism, 28 January 2000.

Harris, J.M. 2000. Preliminary Needs Assessment for Capacity Building Component of National programme

5


https://www.researchgate.net/researcher/2003565400_Lehlohonolo_Phadima
https://www.researchgate.net/publication/268246496_Phakisa_Initiative_fast-tracking_establishment_of_an_effective_and_representative_network_of_Marine_Protected_Areas_for_South_Africa?ev=prf_pub
https://www.researchgate.net/publication/268246496_Phakisa_Initiative_fast-tracking_establishment_of_an_effective_and_representative_network_of_Marine_Protected_Areas_for_South_Africa?ev=prf_pub
https://www.researchgate.net/publication/268246496_Phakisa_Initiative_fast-tracking_establishment_of_an_effective_and_representative_network_of_Marine_Protected_Areas_for_South_Africa?ev=prf_pub
http://www.nbi.ac.za/
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on Coastal and Fisheries Co-Management. Unpublished Report: 15 pp
Cox M, Harris JM, Balfour DA, Steele WK (1999) Ornithogenic influences of bird nests to nutrient status and
nitrogen transformations in soils on inland nunataks in Antarctica. Polar Biol
Hanekom N, Harris JM, Branch GMB (1999) Microbial infection, mass mortalities and recolonization by the
redbait Pyura stolonifera along the south coast of South Africa. S Afr J Zool
Harris, J.M., Branch, G.M,, Elliott, B.L., Currie, B., Dye, A.H., McQuaid, C.D., Tomalin,B.J. & C. Velasquez. 1998.
Spatial and temporal variability in recruitment of intertidal mussels around the coast of southern Africa. SA
Afr. J. Zool. 33(1):1-11
Attwood, C.G., Mann, B., Beaumont, J. & J.M. Harris 1998. Review of the state of marine protected areas in
South Africa. S. Afr. J. Mar. Sci. 18:341-367
Attwood, C.G., Harris, J.M. & A.J. Williams. 1998. International experience of marine protected areas and their
relevance to South Africa. S. Afr. J. Mar. Sci. 18:311-332
Harris JM, Tibbles BJ 1997 Factors affecting bacterial production in soils on isolated inland nunataks of
continental Antarctica. Microb Ecol 33:106-123
Swart A, Harris JM 1996 Panagrolaimus magnivulvatus Bostrom 1995 in nest material, algae and soils from
inland nunataks in western Dronning Maud Land, Antarctica. S Afr J Zool 31(1):15-22
Tibbles BJ, Harris J]M 1996 The use of 3H-thymidine and leucine in the measurement of bacterial production in
continental Antarctic soils. Appl. Environ. Microbiol.
Dastych H, Harris JM 1995 A new species of the genus Macrobiotus from inland nunataks in western Dronning
Maud Land, continental Antarctica (Tardigrada) Entomol Mitt Zool Mus Hamburg Bd
Van den Berg E, Harris JM 1995 The occurrence of the plant-parasitic nematode Rotylenchus capensis Van den
Berg & Heyns, 1974 in soils of isolated nunataks in western Dronning Maud Land, Antarctica
Steele WK, Balfour DA, Harris JM, Dastych H, Heyns J 1994 Biological survey of Vesleskarvet nunatak, the new
South African base site in northern Ahlmannryggen, western Dronning Maud Land, Antarctica. Polar Biol
Dastych H, Harris JM 1994 A new species of the genus Hebesuncus from the Antarctic nunataks, Dronning
Maud Land (Tardigrada). Entmol Mitt Zool Mus Hamburg Bd 11(150):139-145
Harris JM 1993 Widespread occurrence of extensive epimural rod bacteria in the hindguts of marine Thalassinid
and Brachyura (Crustacea: Decapoda) Mar Biol 116:615-629
Harris JM 1993 The presence, nature and role of gut microflora in aquatic invertebrates: a synthesis. Microb
Ecol 25:195-231
Harris JM 1993 Relationships between invertebrate detritivores and gut bacteria in marine systems. PhD thesis,
Zoology Department, University of Cape Town
Tibbles BJ, Davis CL, Harris JM, Lucas MI 1992 Estimates of bacterial productivity in marine sediments and water
from a temperate saltmarsh lagoon. Microb Ecol 23:195-209
Harris JM, Seiderer LJ, Lucas M1 1991 Gut microflora of two saltmarsh deteritivore thalassinid prawns Upogebia
africana and Callianassa kraussi. Microb Ecol 21:277-296
Fielding PJ, Harris JM, Lucas MI, Cook PA 1986 Implications for the assessment of crystalline style activity in
bivalves when using the Bernfeld and Somogyi assays for reducing sugars. J Exp Mar Biol Ecol.101:269-284
Harris, J.M. 2000. Marine protected areas and linefish conservation. In: National Linefish Symposium, SANCOR
Occasional Report 2000.
Harris, J.M. 1999. Action for subsistence fishers. SANCOR Newsletter 158:18-19
Harris, J.M. 1998. Co-management: a solution for subsistence fishing? SANCOR Newsletter 157:1
Harris JM 1997 Co-management of subsistence mussel gathering. Natal 40:4-5
Harris JM 1996 An introduction to the geology, biology and conservation of nunataks in Dronning Maud Land,
Antarctica. Department of Environment Affairs and Tourism, ISBN 0-621-17325-8
Harris, JM, Balfour, DA. 1994. Nunataks: hostile homes to hardy organisms. Conserva 8(5):11-18
Steele WK, Balfour DA, Harris JM, Newton IP 1992 Effects of ornithogenic products on ecosystem structure and
functioning in Antarctica: preliminary results 1991/92. Biotas Newsletter 7:13-16
Harris JM 1998 The Living Planet: a portrait of the earth by David Attenborough. Book Review. African Wildlife
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42(3)

Book Chapters

Lombard A, Durbach I, Harris JM, Mann-Lang J, Mann B, Branch GM & Attwood C. 2019. South Africa’s
Tsitsikamma Marine Protected Area winners and losers. In: MARINE PROTECTED AREAS - SCIENCE,
POLICY AND MANAGEMENT. Elsevier DOI: 10.1016/B978-0-08-102698-4.00013-7

Harris JM, G. M. Branch, B.M. Clark & S.C. Sibiya (2007) Redressing Access Inequities and Implementing
Formal Management Systems for Marine Subsistence Fisheries in South Africa. Chapter 6. In:
Fisheries Management: Progress towards sustainability, T.R. McClanahan and J.C. Castilla, eds
Blackwell Publications.

Sink and J Harris, (2007) Food uses, modern. In Encyclopedia of Tidepools and Rocky Shores (edited by Mark
W. Denny and Steven D. Gaines). Published by University of California Press

Attwood, C.G. and J.M. Harris 2003 - Marine Protected Areas In. ed G.I. Cowan and J. Yawitch and M. Swift.
Strategic innovations in biodiversity conservation. The South African experience. Department of
Environmental Affairs &Tourism. pp 88 - 95.

Harris, J., G. Branch, S. Sibiya, and C. Bill. 2003. “The Sokhulu Subsistence Mussel Harvesting Project — A
Case Study for Fisheries Comanagement in South Africa.” In Waves of Change. Coastal and Fisheries
Co-Management in South Africa, M. Hauck and M. Sowman, eds. (University of Cape Town Press:
Cape Town).pp61-98 (358pp)

Griffiths, C.L., McQuaid, C.D., Harris, J.M. & A.H. Dye. 2000. Functional ecosystems: Rocky shores. In:
Summary Marine Biodiversity Status Report for South Africa. Durham, B.D. & Pauw, J.C. (eds).
National Research Foundation, Pretoria, ISBN 1-86868-033-9, 90 pp

Toral-Granda, M.V., Moloney, C.L., Harris, J.M. & B.Q. Mann. 1999. Ecosystem impacts of the KwaZulu Natal
reef fishery, South Africa: an exploratory model. p211-230. In: Ecosystem Approaches for Fisheries
Management. University of Alaska Sea Grant, AK-SG-99-01, Fairbanks. 756 pp.

Branch GM, Harris JM, Parkins C, Bustemante RH, Eekhout S 1992 Algal “gardening” by grazers: a comparison of
the ecological effects of territorial fish and limpets. In: Plant-animal interactions in the marine benthos
(DM John, Hawkins SJ & JH Price, eds.) Systematics Association Special Volume: 46: 405-423, Clarendon
Press, Oxford

Selected Conference Presentations

Harris JM (2017) Contribution of MPAs to building ecological and social resilience. In Session: The role of
MPAs in Achieving Ocean Health and Sustainable Blue Economies, 4™ International Protected Areas
Conference, Chile. September 2017. Invited oral presentation.

Harris JM, Lombard AT (2017) Why we need more Marine Protected Areas — tossing red-herrings off the
table. South African Marine Science Symposium. July 2017. Port Elizabeth. Oral presentation.

Harris JM (2017) Marine Protected Area Expansion in South Africa. 10x20 Symposium. Ocean Conference

New York, USA. June 2017. Invited oral presentation.


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2FB978-0-08-102698-4.00013-7?_sg%5B0%5D=-pty-TplWrKfYEY_62FfTlbWm3dhioFeF2wa16sF_01LgivmMLfyFu13J1sW87Lv3dK_6gtYYlAVvnvh8pwEI7zRvQ.f97hUf-IM89LLAQpfP6ZLwOlZCLhP0GMgTzrwA1THfus3uXXB_DOq00ZrUZVlJo-YqN1hN-dpNvi2mKXYTgohA

REFEREES

Prof AT Lombard

Research Chair: Marine Spatial Planning

Nelson Mandela University

Port Elizabeth, South Africa

Tel: 044-3431856 Email: mandylombard2 @gmail.com

Prof George Branch,

Zoology Department

University of Cape Town

Rondebosch, 7700, Cape Town

Tel: 021-712 4768 Email: mbranch@mweb.co.za
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Info

4 PHONE
084 406 5907

B EMAIL

Jennifer@wildtrust.co.za

@ ADDRESS
Bluff, Durban

@ WEBSITES

ResearchGate
https://www.researchgate.

net/profile/Jennifer Olbe
s

LinkedIn

https://www.linkedin.com
/in/jennifer-olbers-

82307587/

92 SKILLS
. Class IV Commercial
Diver (2004).

. SAMSA Skipper -
Category C [Surf
Launch] (2017)

. SAMSA Short Range
VHF Radio Operators
Certificate (2017)

. IMO* STCW2 Basic (in
progress; awaiting the
end of lockdown)

. First aid - Level 3 (in-
date).

. Quantum GIS (2015)

Jennifer M. Olbers

Marine Scientist

Profile

A marine scientist with a keen interest in marine biodiversity. I have a
proven knowledge of essential scientific skills and technical experience,
including data collection, data analysis, as well as worthy presentation and
report writing skills. This resume validates my excellent work ethic and
personal attributes, including sound organizing and planning skills, together
with the ability to work both independently or in a team.

Education

PhD (Zoology) - 2016

University of Cape Town, South Africa.
Taxonomy, biodiversity and biogeography of the brittle stars (Echinodermata:
Ophiuroidea) of South Africa.

MSc (Biological Sciences) - 2006
University of KwaZulu-Natal, Oceanographic Research Institute.
Zonation of the benthic communities on Aliwal Shoal, KZN, South Africa.

BSc Hons (Marine Ecology) - 2003

University of Natal, Durban.

Age, growth and stock assessment of Otolithes ruber from KwaZulu-Natal,
South Africa.

BSc degree (Natural and Environmental Sciences) - 2002
Rand Afrikaans University.

Higher Certificate in Environmental Law and Liabilities for the
Regulated Community - 2019
University of South Africa.

Employment History

Wildlands Conservation Trust - Marine Conservation Scientist
- August 2020 - Present

Provide scientific oversight on the WILDOCEANS Shark and Ray Protection
Project, funded by the Shark Conservation Fund.

Ezemvelo KZN Wildlife - Marine Ecologist - 2007 - 2020.

Provide ecological advice and decision support to conservation managers on priority
biodiversity information needs in KZN. Develop and implement biological
monitoring programmes for several marine ecosystems and resources. Contribute
to policy development, guidelines and legislation tackling marine biodiversity
conservation concerns. Provide training to field staff on aspects of marine protected
areas, threatened and protected species and marine resources. Liaise with external
organisations on issues relating to marine research and the marine environment.

1 IMO (International Maritime Organisation)
2 Standards of Training, Certification and Watchkeeping
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Oceanographic Research Institute - Research Assistant - 2006.
Sort, process and identify benthic samples, including data capture and maintain a benthic reference collection
database.

Oceanographic Research Institute - MSc Fellowship - 2004 - 2005.
In addition to completing an MSc, maintain the ORI research aquarium, capture data for the east coast reef survey
project and assist with oyster, crayfish and mud prawn surveys.

IUCN Shark Specialist Group - Workshop assistant

Batoid Workshop - September 2003.

Sub-Equatorial Africa Workshop - September 2004.

General and administrative assistance for the duration of the workshop, and aid in documenting elasmobranches
for IUCN red data list criteria.

Publications

2020 Dames, V., Bernard, A., Floros, C., Mann, B., Speed, C., Maggs, J., Laing, S., Meekan, M., Olbers, J.M. 2020.
Zonation and reef size significantly influence fish population structure in an established marine protected
area, iSimangaliso Wetland Park, South Africa. Ocean and Coastal Management, 185: 1050402

2019 Olbers, J.M., Griffiths, C.L., O'Hara, T.D. & Samyn, Y. 2019. Field guide to the brittle and basket stars
(Echinodermata: Ophiuroidea) of South Africa. Abc Taxa 19: 1-346. %

2018 Atkinson L.J, Mah C., Filander Z., Olbers J. and Thandar A. 2018. Phylum Echinodermata In: Atkinson L.J.
and Sink K.J. (eds) Field Guide to the Offshore Marine Invertebrates of South Africa, Malachite Marketing
and Media, Pretoria, pp. 393-476. DOI: 10.15493/SAEON.

2015 Olbers, J.M., Samyn, Y. and Griffiths, C.L. 2015. New or notable records of brittle stars (Ophiuroidea:
Echinodermata) from South Africa. African Natural History 11:83-116. 2
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SYNOPSIS

Kendyl is a well-rounded scientist with experience in both the
academic and applied fields. She completed her master’s in
environmental consultancy at the University of Plymouth in
2011, before returning to South Africa. With 10 years of
professional work experience including the commercial,
academic, governmental, and scientific sectors, she specialises in
both estuarine and offshore macrobenthic research on the
KwaZulu-Natal coastline. Kendyl has managed several different
environmental projects including environmental authorizations,
environmental management  programme  development,
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ecological  assessments and  undertaking  stakeholder ID Number
engagement. She has completed a PhD in macrobenthic research 8707240045080
ét th.e University of KwaZulu-Natal, undertaking a the_5|s to Gender
identify the connections between coral reefs and the adjacent Female

sandy benthos. A competent passionate ocean enthusiast, she

has experience diving (rescue diver), power boating (category C

<10m), sailing and surfing.

Education

PhD Marine Biology | University of KwaZulu-Natal | 2020
MSc Environmental Consultancy | University of Plymouth United Kingdom | 2011
BSc (Honours) Marine Biology | University of KwaZulu-Natal | 2009
BSc Marine Biology and Geography | University of KwaZulu-Natal | 2008
Employment

WildOceans | 2021 - current | Marine Protected Area Scientist
Oceanographic Research Institute | 2018 - 2021 | Assistant Scientist
University of KwaZulu-Natal, Westville | 2016 - 2017 | Contractual Lecturer
Anchor Environmental | 2014 - 2015 | Contractual Consultant
GCS Water and Environmental Consultants | 2014 - 2015 | Contractual Consultant
WSP Environment and Energy | 2014 - 2015 | Contractual Consultant
WSP Environment and Energy | 2012 - 2014 | Consultant

Oceanographic Research Institute | 2011 | Laboratorv Assistant
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Selected Project Related Experience
Marine

2014-2019: Identification of macrozoobenthic zonation and ecosystem linkages in the iSimangaliso Wetland
Park

Kendyl spent a year sampling the nearshore macrobenthos inshore of 2-Mile Reef in Sodwana Bay, KwaZulu-
Natal. An area that is not well studied, she hoped to provide improved insight into biodiversity in the region. She
is currently compiling two scientific papers for publication from her doctoral thesis, allowing for improved
management in the region.

2016: KwaZulu-Natal Environmental Outlook Report — Marine Specialist Component

In order to align with government legislation, a specialist report assessing the current state and pressures
experienced by the KZN coastal environment was compiled. Indicators to assess the impact of these pressures
were outlined for monitoring purposes. The specialist report provided improved decision-making capabilities at
all levels of government.

2013-2014: Richards Bay Qil Spill and Subsequent Mangrove Monitoring, Contractual Consultant

Following a crude oil spill within Richards Bay harbour, assistance and advice were sought for the
implementation of a clean-up strategy and a monitoring plan. Kendyl spent time in the field, assisting in the
management of staff tasked with the clean-up. She also undertook the post-clean-up monitoring of the
mangroves.

2015: Mhlanga Estuarine Assessment, KwaZulu-Natal, Contractual Consultant Anchor Environmental:

An estuarine assessment was undertaken for a Water Use License Application to permit discharge from a Waste
Water Treatment Facility. Kendyl undertook the identification of the invertebrates and compiled the specialist
report.

Basic Assessment

2013 — 2014: Ecocycle Waste Solutions (Pty) Ltd, Facility Expansion, KwaZulu-Natal, Consultant:

Basic Assessment for the expansion of the current Ecocycle Health Care Risk Waste Facility including stakeholder
engagement, environmental assessment and report development.

2013 — 2014: Lanxess Isithebe Decommissioning, Consultant:

Waste management license and basic assessment process application to facilitate the decommissioning and
decontamination of the Lanxess, Isithebe inorganic chemical manufacturing facility.

2013 - 2014: eThekwini Municipality, Mnini Reservoir Inlet Pipeline, Consultant:

Basic Assessment for the installation of 3 km of pipeline and associated reservoir inlet pipeline.

2012 — 2013: Transnet National Ports Authority Waste Compaction Facility, KwaZulu-Natal, Consultant:

Basic assessment and waste management license for the construction of a hazardous galley waste handling and
compaction facility within the Port of Durban.
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2011 - eThekwini Water & Sanitation, Veary Road Sewer Extension, Kingsburgh, KwaZulu-Natal, South Africa,
Assistant Consultant:

Basic assessment for the proposed sewer extension in Kingsburgh, Durban. Assisting in the stakeholder
engagement, environmental assessment and report development.

2011 - On-going: L. Toyi & Associates CC, Dukuduku Bulk Water Supply, Mtubatuba, KwaZulu-Natal, South Africa,
Assistant Consultant:

Basic Assessment for the proposed construction of a water reservoir and bulk water supply pipeline in the area
of Mtubatuba, KwaZulu-Natal. Assistant consultant in preparing the amended EMPr for submission to the
Department of Environmental Affairs.

Environmental Impact Assessment

2013 — 2014: Proposed Pemba Port and Logistics Base, Assistant Consultant:

Scoping and EIA for the development and construction of a new Port based in Pemba, northern Mozambique.

2013 — 2014: BrightSource Kalahari Solar Energy Power Project, Assistant Consultant:

Scoping and Environmental Impact Assessment for the installation of a Solar Power Plant in Upington, Northern
Cape.

2012 - 2014: lllovo Sugar South Africa (Pty) Itd, Proposed Green Boiler Project, Assistant Consultant:

Scoping and environmental impact assessment for the construction of boilers at Eston and Noodsberg to
convert bagasse to energy for export to the national grid. Assistant consultant in stakeholder engagement and
report writing.

Rehabilitation Plans

2011 - 2013: Stefanutti Stocks (Pty) Ltd, Umbilo Canal Rehabilitation Plan, Cato Manor, Durban, KwaZulu-Natal,
South Africa, Environmental Consultant Officer:

Rehabilitation Plan for the Umbilo Canal, adjacent to the Golden Gate School in Cato Manor, Durban.
Compilation of the addendum to the rehabilitation plan including the need for Dwarf Chameleon monitoring
and management as well as undertaking the roe of Environmental Control Officer.

Environmental Screenings

2012 — Africa Sun Qil, Environmental Screening of a Proposed Shopping Centre, Reservoir Hills, Consultant:

Environmental Screening of the proposed new Reservoir Hills Shopping Centre based on virgin land, including
the identification of potential impacts or areas of concern.



KENDYL ANDREA WRIGHT

References: *additional references on request

g Dr Ursula Scharler

=| 0844150184

Fiona Mackay

S

0829277890

E scharler@ukzn.ac.za E fmackay@ori.org.za



	Tosaco Block 1 EIA - WILDOCEANS_Comment on seismic survey impacts_FINAL.pdf
	 Carroll, E.L., McGowen, M.R., McCarthy, M.L., Marx, F.G., Aguilar, N., Dalebout, M.L., Dreyer, S., Gaggiotti, O.E., Hansen, S.S., van Helden, A., Onoufriou, A.B., Baird, R.W., Baker, C.S., Berrow, S., Cholewiak, D., Claridge, D., Constantine, R., Da...

	JHarris_CV.pdf
	Jennifer Olbers_CV.pdf
	KW1_CV.pdf



