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ABSTRACT

The southern right whale (Eubalaena australis; SRW) population in South Africa’s coastal waters has
experienced marked changes since 2009, including altered feeding and migration behaviour, and
decreased calving success. At the same time, anthropogenic activities in the area have increased.
Based on this, an update on SRW mortalities and related anthropogenic factors is warranted.
Building on the published information of Best et al. (2001a), data were collated on all SRW
mortalities as well as non-fatal ship-strikes and entanglements along the South African coast
between 1999 and 2019.

A total of 97 SRW mortalities were recorded, including three that did not result in a stranding,
of which the majority were classified as calves of the year. Most of these occurred on the Western
Cape coast between the months of July to November, coinciding with the seasonal presence of the
species in South African coastal waters. Eleven of these mortalities could be attributed to ship-strikes
whereas three mortalities related to entanglements. A total of 98 non-fatal incidents, including 16
ship-strikes and 82 entanglements with SRWs, were recorded in South Africa between 1999 and
2019. Ship-strikes occurred mainly around the area of Cape Town harbour. Entanglements occurred
mainly in rock-lobster gear and bather-protection nets in the Western Cape and KwaZulu-Natal
provinces respectively, although the latter did not occur between 2015-2019 attributable to the
replacement of over 70% of the nets by drumlines, and the removal of the remaining nets during
whale season.

In general, the incidence of SRW mortalities and entanglements decreased post-2007, coinciding
with the decreased presence of SRWs along the South African coast. Available data show a relatively
low rate of fatal entanglements and ship-strikes, although this may be underestimated due to the
opportunistic nature of the collated data. In view of the population growth rate and the increased
anthropogenic activities in South African coastal waters, continued and improved monitoring
(e.g. through a more systematic reporting system) of these incidents is crucial to ensure accurate
knowledge-based management decisions in the future. Possible mitigation measures aimed at
reducing anthropogenic interactions are mooted.
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INTRODUCTION

Each year during the austral winter months, southern right whales (Eubalaena australis; SRWs) migrate from
their offshore summer feeding grounds at high latitudes towards the coastal waters at lower latitudes, including
those of southern Africa, where they calve and nurse their young (Best, 1990a). When on the South African
calving ground, SRWs mainly frequent the southern Cape coast, especially the area between Walker Bay
and Plettenberg Bay (Best, 1990a; see fig. 5). Within this 500km-long stretch of coastline, they distribute
non-randomly, in particular females with calves preferring those sections of the coast that provide protection
from swell and seasonal winds, and have sandy seafloors with gentle slopes (Elwen and Best, 2004a). To a lesser
extent, SRWs also frequent the South African west coast (between Cape Point and St Helena Bay; see Fig. 5), and
although there appears to be a near year-round presence, the area seems mainly used for feeding during the
spring and summer months (Barendse and Best, 2014; Best, 1990a). Though it remains unclear where the west
coast whales originate from, it was suggested that substantial exchange takes place between the west and south
coast in late spring/early summer, although the ingress of SRWs from further north (e.g. Namibia; Roux et al.,
2015) cannot be excluded (Barendse and Best, 2014).

When on their winter calving ground on the southern Cape coast, the South African population of SRWs has
been studied extensively through annual aerial surveys conducted between Muizenberg and Plettenberg Bay since
1969, in order to monitor population recovery post-whaling (Best, 1970). From 1979 onwards, these annual aerial
surveys have incorporated photo-identification of all females with associated calves, and individuals of a brindle
or grey blaze colouration (Best, 1981; Best, 1990b; Best et al., 2001b). Results of these surveys indicate a post-
whaling population recovery rate of approx. 6.5% per annum, and an estimated population size of some 6,100
individuals in 2018 (Brandao et al., 2018), comprising the largest breeding southern right whale stock of the global
population (IWC, 2013). However, results from the past decade have shown some unusual and concerning trends,
including a dramatically decreased coastal presence of unaccompanied adults (adults not associated with a calf),
enormous fluctuations in annual coastal prevalence of cow-calf pairs, and an increase in calving intervals
(Vermeulen et al., 2020). These changes suggest a shift in the population may be in progress, caused by a decreased
reproductive success and altered distribution, rather than an increased mortality (Brand3o et al., 2018). This, in
turn, may be related to an observed shift in foraging strategy (van den Berg et al., 2021) and a reduced body
condition (Thavar et al., 2021) of this capital breeder, although exact links still need to be determined.

South Africa’s marine and maritime domain is one of the greatest contributors of ecosystem services to human
well-being in the country. In this regard, the South African Government initiated ‘Operation Phakisa’ in 2014 to
unlock the economic potential of South Africa’s oceans. Whilst such expansions are often justified through the
availability of untapped marine and maritime resources or ocean extent, many of these activities are concentrated
in coastal or shallow continental shelf waters or waters within the country’s EEZs. There is consequently
considerable potential for conflict with the environment as oceans economies expand. Although a parallel Marine
Spatial Planning (MSP) initiative was initiated to mitigate possible conflicts (DFFE, 2021; Harris et al., 2022), the
recovery of previously impacted SRWs in coastal South Africa alongside expanding oceans economies may lead
to an increase in human-whale conflict. This may include an increase in ship-strikes and entanglements in fishing
gear.

In light of the above, it is clear that continuous monitoring of the SRW population in South Africa, and possible
human impacts, remains critical for meaningful contributions to conservation, policy development and
mitigations. Therefore, this study aims to provide data on SRW mortalities along the South African coast for the
past 20 years, as well as incidences of ship-strikes and entanglements, building on the work of Best et al. (2001a),
Best et al. (2011) and Meyer et al. (2011).

MATERIALS AND METHODS
Stranding data

Data on SRW strandings presented herein were collected between Lambert’s Bay and Mossel Bay by the Mammal
Research Institute Whale Unit (MRIWU) of the University of Pretoria since 1985, and between Strandfontein and
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the Groot Brak River (Mossel Bay) by the Department of Forestry, Fisheries and the Environment (DFFE) since
1988. However, through the recent development of technology resulting in improved communication (e.g. smart
phones with built-in cameras), more formal stranding networks (e.g. in the form of WhatsApp groups) have
developed along different sections of the coast with various stakeholders involved in reporting marine mammal
strandings. As a result, also the area of data collection has increased to cover the entire South African coast
where mortalities were reported (either through direct reports, or (social) media channels). When made aware
of a cetacean stranding, every attempt was made to attend the stranding to collect, at minimum, Level A data,
which includes reporting source, species ID, date, location, number of animals, length, sex and condition (see
Geraci and Lounsbury, 2005). Due to provincial and/or municipal by-law limitations, large whales such as the
SRWs are rarely necropsied on site; teams therefore assessed carcasses visually for possible external signs of
cause of death (large scars, evidence of entanglement, ship-strike, etc). When the stranding was in an area too
distant to attend, or team members were unavailable, the stranding was termed ‘unattended stranding-MRIWU’
or ‘incidental record-DFFE’. Collectively, this effort has led to the collection of 550 cetacean strandings recorded
between 1999 and 2019 along the entire South African coast, from which strandings of confirmed SRWs were
extracted.

Data on whale entanglements

Between 1998 and 2005, incidental records of whale entanglements from around the country were kept by DFFE
and the Dolphin Action and Protection Group (DAPG). Since 2006, the record keeping was formalised with the
establishment of the South African Whale Disentanglement Network (SAWDN). This organisation was formed to
safely manage the release of entangled whales using specialised equipment. It is comprised of trained volunteers
from the National Sea Rescue Institute (NSRI), KwaZulu-Natal Sharks Board (KZNSB), DFFE, Centre for Sustainable
Oceans (Cape Peninsula University of Technology), CapeNature, MRIWU, South African National Parks, South
African Police Service, Bayworld, DAPG, various Boat Based Whale Watching and Shark Cage Diving Operators,
and the Rock Lobster and Octopus Fishing Industry. Country-wide recognition, with improved reporting from
(currently) 21 disentanglement stations with trained volunteers along the South African coastline. Reports of
entangled whales usually come in from the public or fishing vessels to the SAWDN, NSRI or DFFE. When possible,
a vessel responds with trained SAWDN volunteers on board, and every effort is made to document and
disentangle the animal in the safest way possible for both the animals as well as the personnel involved. These
efforts are guided by international accepted best practices (IWC, 2018) and adapted for South African practical
consideration. Data are collected on location, date, species ID, sex (when possible), type of gear involved,
entanglement configuration, degree of injury (fatal, severe, minor) and age class based on size. Sizes of whales
were estimated against the length of the responding vessel when up close. However, not all reported whales
were sighted by responding vessels. In such cases, information was collated from reporting individuals, including
any photographs they could provide to confirm species, gear identification and entanglement configuration.
Since human effort in disentanglements have only been formally recorded since 2006 with the formation of the
SAWDN, their dataset is confined to the period 2006—2019.

The KZNSB is responsible for the deployment and maintenance of the bather-protection nets deployed along
the coast of the KwaZulu-Natal (KZN) province to provide protection against shark attacks. Records of accidental
entanglement of cetaceans are regarded as accurate since 1981. These nets are set at or near the surface in
water 10—-14m deep, parallel to the shore and 300-500m offshore. Most nets used in KZN are 213.5m long by
6.3m deep and constructed from black flat braid polyethylene with a breaking strain of 160kg. Nets used at
Durban are 304.8m long by 6.3m deep and constructed from yellow braid. Anchorage is provided by four or six
35 kg stockless naval-type or Danforth sand anchors. The stretched mesh size of all nets is 51cm and the hang-
in coefficient (excess webbing/total stretched webbing x 100) is 40% (Dudley, 1997, 1995; Meyer et al., 2011).
During the study period, there were changes in numbers and length of net installations deployed along the KZN
coast, with a 70% reduction in the total length of netting, from 45km in the mid-1990s to 13km currently. At the
same time baited drumlines were introduced as a second mode of reducing bather risk by fishing for dangerous
sharks, as they are less likely to catch non-target species including cetaceans. The bather-protection nets are
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serviced approximately 20 times per month by KZNSB personnel. When whales are entangled, species ID, location,
date and condition (dead or alive) are recorded, and length is estimated using the servicing craft as a reference.

Between the different groups, a total of 1,274 baleen whale entanglements were recorded between 1999—
2019, the vast majority in the province of KZN (n = 1,076). From these, data on confirmed SRWs were extracted.

Data on cetacean ship strikes

Records of ship-strikes with cetaceans in South African waters have been kept by DFFE since 1983, and later also
by SAWDN. Most of these data records related to the visual assessment of stranded individuals (or detailed
photographs of carcasses) for possible external signs of cause of death (as detailed above), or reports of crew
on board the vessels involved. In the latter case, the type of vessel involved and degree of injury to the whale
(fatal, severe, minor) were reported. This database included 81 records from which data on confirmed SRWs
were extracted for further analyses.

Photographic evidence of entanglements and ship strikes in live SRW

Since 1979, annual photographic SRW aerial surveys have been conducted by MRIWU between Plettenberg Bay
and Muizenberg. Details on the survey techniques are given in Best (1990a). Photographs of all individuals sighted
between 1999 and 2019 were assessed for the presence of scars related to entanglement and/or ship-strikes
following Best et al. (2001a).

Data processing

All data used in this study included at least confirmed information on date, location and species involved (SRW).
In all cases, confirmation of species ID as a SRW was based on either photographs, expert opinion or detailed
description. When possible, information was also collated on size (from accurate measurements of stranded
individuals), age class, and sex. Age class was determined based on the findings of Best and Ruther (1992) and
following Best et al. (2001a); individuals < 6m were classified as new-born, between > 6—-8.9m as calves,
individuals between >9-11.9m as juveniles or sexually immature animals, and those = 12m as adults or sexually
mature animals. When accurate measurements were not possible (mainly when the animal did not strand or
the stranding could not be attended by experts), age class was estimated based on an expert visual assessment
(of photographs or of the animal on-site (e.g. from vessel responding to an entanglement at sea)) of rostrum vs
body length, and colour of whale lice on the head; adults have heads forming approximately 30% of the body
length (Best, 2007), whereas this proportion in juveniles is smaller, and calves are small in size and often exhibit
large patches of the reddish-orange Cyamus erraticus on the head (Rowntree, 1996).

Data were analysed in Excel to reflect the frequency of all events (mortalities (including fatal ship-strikes and
entanglements separately) and non-fatal ship-strikes and entanglements) per year, sex, length and age class. To
assess temporal trends in SRW mortalities, raw data from Best et al. (2001) and Best et al. (2011), held at MRIWU,
were incorporated to gain a time-series spanning 1963—-2019. To assess the geographical distribution of all
reported events, QGIS (2.14.22) was used to map all SRW mortalities (including fatal entanglements and ship-
strikes), and all non-fatal entanglements and ship-strikes recorded between 1999 and 2019. Tables are provided
to make all raw data available.

RESULTS

Recorded mortalities

A total of 97 SRW mortalities were recorded along the South African coast between 1999 and 2019, including 94
strandings and 3 mortalities which did not result in a stranding on a beach (see Table 1).

Size compositions and sex

Accurate measurements were taken from 73 individual SRWs. Based on these measurements, 24.6%
were classified as adults, 23.3% as juveniles, 12.3% as calves and 39.7% as new-born, measuring < 6m. (Fig. 1;
Table 1).



153

J. Cetacean. Res. Manage. 23,2022 |

IwC

pas8e1 ay|o1eS
uaaq pey A||e2103ISIH *|9SSAA

paynuapiun — axu3s diys |eled 09'vT Hnpy (3se02 359M) BdED UIBISOM 3,91.87 S.9T.E€ 3jewa4 LT 6 ¥00¢ 90/%0
pesp punoj —umouiun 09’9 uiogmsnN ﬁmmOu :u:O& wamu UJ91So M\ 3,€5.0¢C S.€C.VE umouiun |44 8 ¥00¢ mO\wo
9Al|e papuedls — umouun (01874 uiogmanN ﬁmm.uu :usomv meu UJ91So M\ 3,T€.0¢C S.6C.VE umouiun A A 00¢ MO\QO
|9SSaA
paynuapiun — axuas-diys |ejed 00°0T aJluaAnf (3se02 ynos) aded uiaisom 3,5€.8T S.90.7€ 3jewa4 9z 6 €00T *VN
pesp punoj —umouwjun 0Ty ulogman (3se02 yanos) aded uiaisam 3,60.2¢ SIT.VE 3jewa4 ST 6 €00T vn
peap punoj — umouxun ST'CT HnpY (3se02 yanos) aded uiaisam 3,€T.2¢ S¥0.¥E 3jewa4 14 6 €00T vn
pesp punoj —umoujun 009 Jed (3se02 yanos) aded uiaisam 3,T€.0C S.6C.VE umouxun - 8 €00T vn
peap punoj — umouyun 00'TT ajluaang (3se00 yinos) ade) uaisam 3,21.61 S.ST.VE umouxun LT 9 €00T LT/€0
peap punoj — umouyun 009 Jed (3se0d yinos) ade) uaisam 3,17.6T S.9v.VE umouxun 0t o) 200T 0¢/20
peap punoj — umouyun SL'6 3JluaAnf (3se0d yinos) ade) uaisam 3,15.0C S.20.V€ umouxun 9T o) 200T 61/20
peap punoj — umouyun 679 e (3se02 yinos) ade) uaisam 1,£0.0C S.9v.VE umouxun 144 6 200T L1/20
pesp punoj —umouiun umouun umouiun ﬁmmOu umw\sv meU UJ9l1Sa M\ 3,T0.8T S.O0T.€€ umouiun 8T 6 00t wH\NO Se awes ssod
peap punoj — umouxun 00°'ST Hnpy (3se00 359M) ade) uiaIsaM 3,LS.LT S.EV.CE aleN 4 6 200T 91/20
peap punoj — umouxun 06'CT Hnpy (3se02 yanos) aded uaisam 3,20.0¢ S.6V.VE ajeway L 6 200T ST/20
peap punoj — umouyun 00°8T Inpy (3se02 359M) BdED UIBISOM 3.7T.8T S6V.TE édeN - gJo/ 200T 8/200T 144S
peap punoj — umouyun 009 e (3se02 yanos) aded usaIsam 3,1T.2¢ S.50.V€ édlewad ST 8 200T €1/20
peap punoj — umouyun 00’6 ajluaang (3se02 yanos) aded uaisam 1,62.81 SYT.VE aleN ST 8 200T T1/20
pesp punoj —umouiun 0c's uiogmasnN ﬁmm.uu :usomw wamu UJ91So M\ 3,82.0¢C S.€0.7€ olewa (o)) YA 200t mO\NO
pesp punoj —umouiun oLV uiogmasnN ?mm.uu :usomv meu UJ91So M\ 3,TS.8T SYT.vE ojewa 6 YA 00¢ NO\NO
peap punoj — umouyun LEVT Inpy (3se00 359M) BdeD UIBISIM 3,20.8T Sh.CE ajeway 6C o) 100T Z1/10
peap punoj — umouyun 009 e (3se0d yanos) aded uaisam 3,£0.02 S.EV.VE aleN 61 o) 100T 11/10
pesp punoj —umouiun umouun umouyun ﬁmm.uu :usomw wamu UJ91So M\ 3,70.0¢ S.S0.7€ umoudun T 0T T00¢C wH\HO
pesp punoj —umoujun umoujun npY (1502 159Mm) ade) uiaisom 3.71.8T S6V.TE 3eN 9z 6 100T vn
peap punoj — umouxun £V'S ulogmaN (3se02 yanos) aded usaIsam 3,15.0C S.20.VE édlewad 0t 6 100T 60/10
pesp punoj —umouiun vv'9 uiogmasnN ?wm.uu umw\sv wamu UJ9l1Sa M\ I VT.8T S.Iv.CE olewa c 8 T00¢C wO\HO
peap punoj — umouxun 08¢t Hnpy (3se00 359M) 3de) uIsIsIM 3,02.8T S.OT.VE aleN 8T 9 100T ¥0/T0
peap punoj — umouxun SS'Y ulogmaN (3se02 yanos) aded usaisam 3,52.0¢C S.CEVE ajeway 4 0t 0002 ST/00
peap punoj — umouxun 0L'ST Hnpy (3se02 yanos) aded usaiIsam 3,82.8T S.20.VE aleN 4 o) 0002 ¥1/00
peap punoj — umouxun V'Y ulogmaN (35202 359M) BdED UIBISIM 3,5T.8T S.0v.CE aleN 8T 6 0002 71/00
|9SSaA
paynuapiun — axu3s diys |eled G8'6 ajluaang (35202 359M) DdED UIBISIM 3,£2.8T S.SS.E€ 3jewa4 9 6 0002 11/00
gSNZ) 19U uonaloid
-1ayieq — juswsa|3uelus |eleq 0S'v ulogmaN |e3eN-n|nzemy 3,20.T€ $.95.6¢ umouxun 1€ L 0002 +L6600SNY H
peap punoj — umouxun wy uJogman (¥se02 359M) BdED UIBISIM 3,02.8T S.6T.CE aleN 6C L 0002 0T/00
dAI|E PapUBIIS — UMOUNUN 16'S ulogman (3se02 yinos) ade) uaisam 3,05.0C S.8T.VE aleN 144 L 0002 60/00
peap punoj — umouyun 09°CT Hnpy (3se00 3s9Mm) ade) uiaIsam 3,€5.LT S.LS.CE aleN € 49 666T L0/66
pesp punoj — umouyun umouyun umouun (3se02 159M) 9de) UIBISIM 3,80,8T S.6T.E€ umouyun 0€ 0T 666T VN
peap punoj — umouxun v8'v ulogmaN (3se02 yanos) aded usaIsam 3,LT.6T S.ST.VE aeN 9T 6 666T 50/66
pesp punoj —umouyun S6't ulogman (35202 Yyanos) ade) uia1saM 3,1€.,0C S.6C.VE umouyun Y1 6 666T VN
Juswwo) (w) az15 sse|d a8y 9dUINOId Suon 1e Japuan Aeq Yuon PLEETN AN P94

", S8ulpuells, SB PAIUNOD 10U 310J249Y} I9M PUE ‘Yoeaq B UO PUBJIS J0U PIP ING P3IP YdIYM S|ENPIAIPUI 3SOYL SHIBIA 4

'6T0Z—666T ‘SI931BM UBDLJY YINOS Ul sajeym 3ySi ulayinos Jo saj3|e3uow Uumouy

T3lqeL



154

E. Vermeulen et al.: Mortalities of southern right whales

IwWC

PEsp punoj —umouiyun 8V'ET ynpy (3505 yanos) ade) usaISIM 1,9¢.T¢C S.€C.VE dleN 6¢C 4 ¢10t 50/210T 144S
Pesp punoj —umouiun 06'TT d|luaAnr (3505 yanos) ade) usaISEM 1,6T.6T S/.LEVE dlewsa4 6¢C 8 TT0C £2/110T 144S
9Al|e papuells —umouiun 00t ulogmanN (35202 Y3nos) ade) uiaISAM 1,8¢.T¢C S.Ct.ve SleN LT 8 T10C 9Z/1T0T 1¥4S
SAl|e papuells —umouiun 8C'8 }ed (3502 Yanos) ade) uIaISOIM 3,LC.8T S.L0.7E dlewsa4 LT 8 TT0C ¥Z/TT0T 1Y4S
PeSp punoj —umouxun 09°0T S|lusAnf ade) usaises 3,07.5¢C S.6V.E€ umouun T L T10¢C 6VSYN W3d
Pesp punoj —umouiun 00°'ST~ ynpy (3502 359M) ade) UIBISIM 3,0C.8T S/LV.€€ dlewa4 14 € TT0C 60/110T 144S
Pesp punoj —umouiyun 006 d|luaanr (3502 359M) ade) uILIsaM 3,2C.8T S.6V.€€ umouiun 8T € TT0C 80/TTOT 1Y4S
papinoJd ojul ou — umouxun 0€°0T SluaANnr (3502 yanos) ade) usaISEM 1,£C.8T S.50.€€ umouiun €C 1T 010¢ 9€/0T0T 1Y4S
PESp punoj —umouiun 90'8 }ed (35202 YInos) ade) uiaisaM 3,02.6T S.LEVE umouiun 6 1T 600¢ 8¢/600C 144S
9Al|e papuells —umouiun 00°'s ulogmanN (35202 YInos) ade) uIaIsaM 31,15.0C S.C0.7€ SleN L 0T 600¢ 12/600C 144S
papinoid ojul ou — umouyun umousun umouun (35202 YINOS) ade) UIBISAIM 3,62.61 S,0t.v€ umousun ¥4 0T 800C 10/80
papinoJd ojul ou — umouxun 09°'s ulogman (3se02 yinos) ade) uaisam 3,50.0C Svv.ve umouyun Y140 €T 8 800¢ vNn
Pesp punoj —umouiun 0001~ S|lusAnr (3502 359M) 8de) UISISIM 3,6V.LT S.9G.C€ dlewsa4 €C € 800¢ S/800T 144S
peap punoj — umouyun umousun 3NpY (35202 YINOS) ade) UIBISIM 3,10.1C S,5T.V€ umousun T 6 1002 11/L0
9Al|e papuells —umouiun v6°€ ulogmanN (3se02 3s9M) ade) uILIsaM 3,50.LT S/LV.CE SleN 9¢ 8 £00¢ 0T/L0
Pesp punoj —umouiun €€V ulogman (3se02 3s9M) ade) uI2IsaM 3,TT.8T Sv.Cce SleN (44 8 £00¢ 60/L0
Pesp punoj —umouiun 86°S ulogman (3se05 yanos) ade) usaISOM 3,55.0C S.Ct.ve SleN 0¢ L £00¢ 80/L0
9Al|e papuells —umouiun oSt ulogmanN (3505 yanos) ade) usaISEM 3,25.0C S.SC.vE dlewsa4 4 L £00¢ £/£00T 194S
PEsp punoj —umouiun OL’ET Hnpvy (3se02 3s9M) ade) uILIsaM 319T.8T S.0v.CcE umouiun 14 L £00¢ £0/L0
|9ssan
paiyauapiun — s diys |ejeq 0S¢t Hnpvy (3502 359M) ade) uIRISaM 1,LT.8T S.10.C€ umouun 0T 9 £00¢ 90/L0
PESp punoj —umouxun umouun }ed (3se0d yinos) ade) uaisa 31,T€.0C S.6¢C.7€ umouyun - 0T 900¢ 9190vN
PESp punoj —umouxun umoudun }ed (3se0d yinos) ade) uaisam 31,T€.0C S.6¢C.7€ umouwyun - 0T 900¢ ST90vN
PESp punoj —umouxun umouun }ed (3se02 yinos) ade) uisisam 3,T€.0C S.6C.7€ umouyun - 0T 900¢ r190VN
PESP punoj —umouxun umouwyun Hnpvy (3se02 yinos) ade) usaisam 3,T€.0C S.6C.7€ umouyun - 0T 900¢ €7T90VN
PESP punoy —umouyun umouwyun Hnpvy (3se00 yinos) ade) usaisam 31,T€.0C S.6¢C.7€ umouyun - o)1 900¢ T9I0ovn
Pesp punoj —umouiun 00°'ST~ ynpy (3505 yanos) ade) usaISEM 31,62.0C S.6¢C.7€ umouiun 9¢ 0T 900¢ 6T/900 144S
peap punoj — umouyun umousun 3NpY (35202 Y3nOS) ade) uIdISAM 3,¥€.0C S.82.V¢€ umousun 0T 0T 9002 12/90
peap punoj — umouyun S0°'S uIogMaN (35202 359M) BdE) UIBISIM 3,20.81 S.v0.2€ umousun / 6 9002 02/90
Pesp punoj —umouiun STV Uulogman (3505 yanos) ade) usaISOIM 3,15.0C S.C0.7€ SleN 8¢ 8 900¢ 22/90
PESp punoj —umouiun 00°L el (3502 yanos) ade) uIaISOM 31,6T.0C S/.LEVE SleN 71 8 900¢ LT/90
peap punoj — umouyun 0S°'S UuIoOgMaN (35202 YInos) ade) uIaIsAM 3,65.0C S,£T.V€ umousun o€ A 9002 91/90
peap punoj — umouyun 00°S UuIoOgMaN (35202 Y3nos) ade) u4aIsaM 3,25.0C S,£T.V€ umousun o€ A 9002 S1/90
PESP punoj —umouxun umoudun umouyun (3se00 359M) ade) uIsIsIM 3,2C.8T S/LV.€€ djeway LT L 900¢ £090vN
Pesp punoj —umouiun S9vT ynpy (3se02 359Mm) ade) uI2Isa M 3,6T.8T S.60.7€ dlewsa4 T¢C L 900¢ €1/90
|9ssan
paiyauapiun — xS diys |ejeq 00°0T SluaAnr (3502 359M) ade) UISISaM 3,£C.8T S.S0.€€ djewaq S 14 900¢ 90/90
PESP punoj —umouxun 0C¢'ST npvy (3se02 yinos) ade) uaisam 3,0S.6T S9v.ve djeway - 6 S00¢ €090vN
Jea8 1935qo| ooy
—juaws|3uelus |eje4 080T S|luaAnr (3502 359M) ade) uISISaM 1,92.8T S..€€ umouiun 14 6 S00¢ £0/500¢
|9ssan
paiyiauapiun — xS diys |ejeq 8T'ET ynpy (3502 yanos) ade) usaISOM 31,8¢.6T S.Ov.r€ djewaq T¢C 6 S00¢ 91/50
9Al|e papuells —umouiun 8L°0T S|lusanf (35202 YInos) ade) uiaisaM 1,L€.8T S.S0.7€ dlewsa4 €T 6 S00¢ ST/S0
peap punoj — umouyun umousun umouun (35202 YInOoS) ade) uIaIsaM 3,6T.61 $,92.v¢ umousun 8 8 5002 6/S00T 144S
peap punoj — umouyun 0L'S UuIogMaN (35202 Y3nos) ade) u4aIsAM 3.¥€.0C S,.82.V¢€ alewa4 (¥4 A 5002 €1/5S0
peap punoj — umouyun 8S'TT a|luaAns (35200 359M) BdE) UIBISIM 3,85./T $,80.€€ umousun - ot $00T 80/t0
Juswiwo) (w) azis sse| agy ERIVIYIP] Suo 17 J9pusn Aeq YIuoN JeaA IN pIai4




155

J. Cetacean. Res. Manage. 23,2022 |

IwC

QAI|e papue.lS — umouun umouun 4ed (3502 yanos) ade) uia1saM 3,£0.6T S.0v.VE umouun 0€ 6 610C ¥0/6T LV NM
|9SSaA
payiauapiun — ax11s diys |eleq oT'6 ||luaAnr (3se00 359M) ade) uIaIsaM 3,€2.8T S.9S.£€ 9leN 8T € 610C S0/6TVN NM
pesp punoj —umouxun S8°S ulogmasn (3se0d yinos) ade) uaisam 3.8T.6T S.SC.VE umouun L 11 8T0¢C T0/8T 1V NM
peap punoj — umouyun umouun Jed (3502 Yyanos) ade) uia1saM 3,22.6T S.£0.V€E umouyun 8T 6 810C LT/8TVN NM
pesap punoj —umouyun umoudun 3ed ade) uJaise3 3,50.S5¢C S ¥0.£€ umouun o€ 8 810¢C CSLSN N3d
pesp punoj —umouyun wy ulogman ade) uJaise3 3,91.S¢C S.6S.E€ umouun 1 8 810¢C 6%/SN IN3d
pesp punoj —umouxun umouun ulogmaN ade) uJaise3 3,0S.7¢ S.T0.V€ umouun 4 L 8T10¢C TT/8TVN NM
peap punoj — umouyun umouun Jed (3502 yanos) ade) uia1saM 3,£0.0C S.EV.VE umouun T A 8107 0T/8TVN NM
pesp punoj —umouxun umouyun ynpy (3se00 359M) 2deD LIBISIM 3.6T.8T S.80.7€ umouun 9¢ 9 810¢C 60/8T YN NM
(3TOL) 4011IDM OJAY J3|MEI |
uJRls 191 — IS diys |eled LS°CT npy (35202 359M) BdED UIBISBM 3,92.8T S.S.€€ djewaq € € 910¢C TT/91T0C 130
|9SSaA
payiauapiun — ax11s diys |eleq 06'8 ElICEUUI) (3se00 359M) ade) uIBISIM 3,22.8T S.9S5.£€ 9jewaq T 4 9T0¢C 90/910¢ 130
|9SSaA
payiauapiun — ax11s diys |eleq 00°0T ElICELU) (3se00 359M) 2de) UIBISIM 3.,£C.8T S.6V.E€ dleN LTJOCT 4 910¢C %£G0/9T0T 13D
¥102/S0/0T uo
Sulpuens — yT0Z/€0/ST uo Jead
sndo3o0 — juswsa|duelus |eie 00°0T 3|luaAnr (3se00 359M) ade) uiaIsaM 3.62.8T S.TS.E€ 9eN ot S 710¢ ¢T/¥10T 130
papinoud
UOI}BWIOJUI OU — UMOUNUN umouun umouyun (3502 359M) 9dE) UIBISIM 3,02.8T S.6C.T€ umouun AN 11 €107 £2/€T0T 13D
pesp punoj —umouxyun 0€'eT npy (3se02 yinos) ade) uaisam 3.¥71.0C S Iv.VE 9jewaq 8¢ 9 €10¢C TT/€T0C 130
9Ale papuesls — umouyun SS9 Jed (3se02 yinos) ade) uaisam 3,22.61 S TE.VE 9jewaq 6 0T 10 22/2T0T 1494S
1e0q s — IS diys |eleq Ov'€ET ynpy (3se00 yinos) ade) uisIsaM 3.6C.8T S.T0.7€ djewsq L (0] 10 12/2T0T 144S
pesp punoj —umouxun 0z's ulogmsnN (3se00 359M) Bde) LIBISIM 3.62.8T S.ES.E€ umouun €T 8 10 61/2T0T 144S
udWWO0) (w) azis sse|d ady 9dUIN0Id Suoq 1e7 Japuan Aeq@ Yluon JBIA IN pI2i4




IWC | E.Vermeulen etal.: Mortalities of southern right whales | 156

Frequency

N W A O O N ©® © O

N

o

¥ QW 0 OO % 10 010 Q) 0010 '+ 1o N0 M 10§ 10 10 I ©10 I~ 1) © 10
VTOVVVOUONOOPWVR T O - ST NTOTFT OO N~ ©
OFTTOWOONN®DEODQTOTIOTLOTLOY 00 00T
AARRARAAAAANCDOS T AN NOOTTOWOGN~N®©
A ™ 7 ™ T T T T T T YT YTIYTIYT YT YT YT
ANANANNANANANANNAMNAMNAMNAMNAMNAMNA

Size (m)

Fig. 1: Size distribution of stranded southern right whales in South African waters between 1999 and 2019,
for which accurate length measurements were available (n = 73). Lines indicate the separation of age classes
(newborn (< 6m), calves (6—8.9m), juveniles (9—-11.9m), adults (= 12m).

The age class of a further 17 individuals was recorded based on a visual assessment, and included 8 adults,

1 juvenile, 7 calves and 1 new-born.
Sex was recorded for 53 individuals based on the visual inspection of the whale’s genital area, and included

28 confirmed females, 2 likely females, 22 confirmed males and 1 likely male.

Temporal trends

The annual number of recorded SRW mortalities has decreased overall since 2007 (Fig. 2). Data showed
substantial interannual variation but included two years where no mortalities were recorded (in 2015 and 2017).
In order to account for the interannual variation, a three-year moving average was calculated which confirmed

a reduction in SRW mortalities recorded after 2007.
When considering only mortalities on the coast between Plettenberg Bay and Muizenberg, where the annual

aerial survey is undertaken each year (Best, 1990a; Best et al., 2001b), and assessing them as a proportion of
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Fig. 2: Absolute frequency and three-year moving average of southern right whale mortalities per year, between
1963 and 2019, incl. data published in Best et al. (2001a) and reported in Best et al. (2011) for the period

1963-1998.
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Fig. 3: Proportion and three-year moving average of southern right whale mortalities on the coastal area
between Plettenberg Bay and Muizenberg in relation to the total number of southern right whales counted
on the annual aerial survey over the same area (incl. cows, calves and unaccompanied adults; Best 1990a),
including data published in Best et al. (2001a) and reported in Best et al. (2011) for the period 1990-1999
(the time period in which both cow-calf pairs and unaccompanied adults were consistently counted).
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Fig. 4: Cumulative distribution of mortalities of southern right whale new-borns and calves in South African
waters, against time of year (1999-2019).

the annual count of SRWs from these aerial surveys, a similar decrease can be observed post 2006 (Fig. 3). Again,
to account for interannual variation, a three-year moving average was calculated, also showing a decrease since
2007.

The vast majority of mortalities (85.5%) occurred between the months July to December, coinciding with the
seasonal presence of the species in South African coastal waters. All new-born and calf mortalities were recorded
between July and November, with 90% of these incidents occurring by 12" October (Day 104, Fig. 4).

Causes of death

Due to by-law limitations, carcasses are usually not subjected to standard necropsy protocols. Therefore apparent
causes of death could only be assessed through visual assessment of the carcass. Due to this limitation, cause of
death was only reported for 14 (14.4%) SRW mortalities, and included only ship-strikes and entanglements (due
to clear external cues).

Ship-strikes: In total, 11 SRWs were recorded having been fatally hit by a vessel between 1999 and 2019
(Table 1; Fig. 6). These included 5 adults and 6 juveniles, or 19.2% and 33.3% of the confirmed adult (n = 26) and
juvenile (n = 18) mortality respectively, and comprised 2 males, 8 females and 1 unsexed individual. The type of



IWC | E.Vermeulen etal.: Mortalities of southern right whales | 158

-25.0
)
R Kwa-Zulu
Natal
-30.0
St Helena
Bay
c Eastern Cape
Western Cape

-33.0 0 100 200km}|

-35.0 |
20.0 25.0 30.0
-
® Western Cape
Cape Town Harbour"b‘ Plettenb B
340 P Muizenberg ettenberg Bay
Cape Point Walken Bay
® Fatal entanglement .
Fatal ship strike 25  50km
® Unknown cause of death Cape Agulhas
-35.0
18.0 19.0 20.0 21.0 22.0

Fig. 5: Location of recorded mortalities of southern right whales off South Africa between 1999 and 2019, plus
detailed map of the Western Cape province.

vessels involved could rarely be determined, but included at least one ski-boat and one trawler. Most ship-strikes
occurred in the vicinity of Cape Town Harbour (Fig. 5).

Entanglements: Three SRW mortalities were attributed to entanglement in ropes and/or nets (Table 1;
Fig. 7). One newborn (sex unknown) was entangled in a bather-protection net in July 2000 on the KZN coastline,
one juvenile (sex unknown) in (presumed) rock lobster gear in September 2005, and one male juvenile entangled
in octopus gear in March 2014, both on the Western Cape coastline.

Locality

Most mortalities (n = 92) occurred on the Western Cape coastline, of which 36 were on the west coast (from
Cape Point northwards) and 56 on the south coast (from Cape Point eastward). Four occurred in the Eastern
Cape and only one on the KZN coastline (Fig. 5).

Ship-strikes and entanglements that did not results in a recorded mortality

Ship-strikes: Sixteen ship-strikes with SRWs were recorded between 1999 and 2019 (Fig. 6; Table 2). Of these,
eight did not result in a direct mortality, and the strike outcome was unknown for a further eight. These records
came from three live SRWSs observed with fresh propeller scars as well as 13 reports from the vessels involved.
Based on a visual assessment, these included at least 3 adults and 3 juveniles. Most (n = 10) non-fatal ship-strikes
occurred between July and December. Vessels involved included 3 ski-boats, 1 ferry, 1 water taxi, 1 commercial
rock lobster vessel, 1 commercial dive vessel and 3 yachts. All these non-fatal collisions occurred in the Western
Cape coastline, near the Cape Town Harbour or off the Cape Peninsula (Fig. 8).
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Fig. 6: Annual frequency of ship-strikes of southern right whales off South Africa from 1999 to 2019. The
number of fatal collisions per year was annotated above the bars.

Entanglements: Between 1999 and 2019, 82 SRW entanglements were recorded which did not result in an
observed mortality (Table 3; Fig. 7). Based on an assessment of the reported size of the individuals, these included
at least 12 adults, 17 juveniles and 4 calves, while the age class of the remaining 49 whales was undetermined.
In nearly all cases, the sex of the individuals involved remained undetermined, with only 6 confirmed females.
Of all 82 entangled whales, at least 26 were partly or fully disentangled by human intervention, while 25 managed
to break free from the gear. Of these latter, three animals were observed again at a later date including one
which was then disentangled from the remaining gear. For 31 individuals, there was no intervention possible
and their outcome remained unknown.

Most non-fatal entanglements (70%) occurred between July and October. In general, the annual frequency
of reported SRW entanglements decreased after 2009 (Fig. 7).

The majority of non-fatal SRW entanglements involved rock lobster (Jasus lalandii) gear (40.2%; n = 33; Table
3) and bather-protection nets (26.8%; n = 22). Unidentified ropes (8.5%; n = 7), gear for octopus fishing (6.1%;
n = 5), likely longline (3.7%; n = 3), unidentified nets (3.7%; n = 3), likely rocklobster gear (2.4%; n = 2), tuna-
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Fig. 7: Total frequency of entanglements of southern right whales off South Africa from 1999 to 2019. The
number of entanglements resulting in a mortality was annotated above the bar.
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Fig. 8: Location of anthropogenic incidents that did not result in confirmed mortalities of southern right whales off South Africa between
1999 and 2019, including a more detailed map of the area around Cape Town.

longlines (2.4%; n = 2), ropes and buoys (2.4%; n = 2), shark drumlines (1.2%; n = 1) and unknown gear (1.2%;
n = 1) were less involved.

Reported entanglements involving rock lobster gear have occurred annually since 1999, mainly between July
and February (82%). Entanglements with bather-protection nets were mainly reported between July and October
(86%), however there have been no reports of entanglements in bather-protection nets between 2015 and 2019.
Entanglements in other type of gear was reported sporadically throughout the year. Entanglements in octopus
gear was only reported after 2009 when experimental fishing became more prolific, while other gears such as
unidentified nets and tuna-longlines have not been registered in entanglements since 2006 and 2008 respectively.

Most non-fatal entanglements occurred in the Western Cape province, especially around Cape Town, while
nearly all entanglements in bather-protection nets were reported on the KZN coastline (Fig. 8).

Incidence of scarring observed during annual aerial surveys

In total, 15 identified animals were photographed between 1999 and 2019 with scarring on the peduncle, likely
caused by ropes and/or entanglement. In one case a rope/net was still visible around the whale’s peduncle (in
2000). Most of these whales presented such scars upon first identification, with only three previously identified
individuals presenting such scarring for the first time in a photographic recapture. At least four animals in the
photographic catalogue, all identified post-1998, presented scars that could be attributed to propellers (set of
parallel lines at regular intervals), and are thus most likely the result of a ship-strike.

DISCUSSION
Southern right whale mortalities

Recorded mortalities of SRWs along the South African coast generally increased between 1999 and 2006, likely
associated with their positive population growth rate in this region (Best et al., 2001a; 2011). However, this
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general trend reversed after 2006, when the incidence of recorded mortalities decreased, as already reported
by Best et al. (2011). Despite possible bias from fluctuations in effort, environmental awareness, reporting
technology and the development of a stranding and disentanglement network around the South African coast
has substantially improved in the past decade. As a result, we hypothesise that this decline is related to the
notable decrease in SRW prevalence along the South African coast since 2009 and the apparent reduced residency
time of cow-calf pairs on this calving ground (Vermeulen et al., 2020). Indeed, data from 40 years of SRW aerial
surveys indicate that sightings of unaccompanied adults (i.e. males as well as non-calving females) along the
South African coast have decreased dramatically since 2009, from about 250-430 on the 2006—2008 surveys
to about 12—-34 on the 2017-2019 surveys (Vermeulen et al., 2020). Additionally, since 2015, the number of
cow-calf pairs along the South African coast has fluctuated enormously, with the lowest sighting density over
the last 30 years in 2016 (55 cow-calf pairs) while an all-time record of > 400 cow-calf pairs was observed in 2018
(Vermeulen et al., 2020). Recent research into these observed changes revealed a dramatic shift in foraging
strategy in the past few decades (van den Berg et al., 2021), while Thavar et al. (2021) reported a severe reduction
in physical body condition of lactating females in the population over the same period. Combined, these data
point towards an adverse effect of large-scale environmental changes in the Southern Ocean feeding grounds
on the population, leading to altered migration behaviour.

The majority of reported SRW mortalities between 1999 and 2019 were calves of the year (53%). This is
in line with the findings of Best et al. (2001a) and Best et al. (2011). In the past decade alone (2011-2019),
this proportion increased further to 64.7%, again likely related to the notable decrease in the number of
unaccompanied adults and consequent increase in the proportion of calves present along the South African coast
(from an average of 32% between 1991 and 2010 to 44% between 2011-2019 on the annual photographic aerial
surveys; MRIWU, unpublished data).

It is not surprising that the majority of recorded mortalities coincided with the seasonal presence of the
species in the South African calving ground, and accordingly, occurred in their main concentration area (southern
Cape coast; Best, 1990a). Notably, outside of this main calving area, strandings were more prevalent along the
South African west coast rather than east coast, in line with the reported increased use of this area for feeding
(Barendse and Best, 2014; Mate et al., 2011; Shabangu et al., 2020).

Anthropogenic impacts

Due to restrictions in South Africa’s legal framework, full necropsies are seldomly performed on deceased baleen
whales. Diagnosing cause of death is therefore often limited to an external visual inspection of the carcass. This
was noticeable in the database, in which only 14.4% of the SRW mortalities were assigned a cause of death.
Unsurprisingly, these were all due to entanglement or ship-strikes, as they both usually present clear external
cues (e.g. rope attached, severe scarring on the peduncle, propeller cuts, etc). Nonetheless, the frequency with
which these two causes of death were recorded seems rather low, although due to the opportunistic nature of
the data it needs to be acknowledged that this frequency can be an underestimation. Severe scarring in the
extensive and long-term photo-identification catalogue (Best et al., 2001a; Best et al., 2011) also appears to be
low, although it is recognised that this could also be underestimated as the photographic focus during the surveys
concentrates on the head of the whales for identification purposes (Best, 1990b). Therefore, all presented
numbers should be regarded as a minimum value. To what degree anthropogenic impacts on the SRW population
may be underestimated remains unknown.

The proportions of adult and juvenile mortality attributable to entanglements or ship-strikes seem to have
decreased since the period 1963-1998 (54% in Best et al. (2001a) vs 13.4% in this study). However, the absolute
number of reported fatal (13 reported in Best et al. (2001a) vs 14 in this study) and especially non-fatal
ship-strikes and entanglements (21 reported in Best et al. (2001a) vs 98 in this study) has increased since
2 decades ago. Although data collection may not be fully comparable as they are both opportunistic in nature,
a positive trend is expected either due to an improved reporting system, the formation of a comprehensive
disentanglement network, the positive growth rate of the SRW population and increasing anthropogenic
activities, or a combination of all. Furthermore, precisely due to the opportunistic nature of the data, ship-strikes
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and entanglements are expected to often go undetected and/or unreported, and the fate of the whale often
remains undetermined. Therefore, the actual number of mortalities related to such events is likely
underestimated. Improved monitoring (e.g. through a systematic reporting system) of these incidences is
therefore highly recommended to ensure that accurate evidence-based conclusions can be drawn for effective
management decisions in the future.

The vast majority of ship-strikes and entanglements recorded between 1999 and 2019 occurred in the area
between Cape Town Harbour (west coast) and Cape Agulhas (south coast). Although it could be argued that this
can be an artefact of the opportunistic data collection effort, the geographical overlap between the occurrence
of these risks and SRW distribution along the South African coast cannot be ignored. Shipping lanes in the
Western Cape are closely linked to the location of Cape Town Harbour, and fishing and recreational boating
activities most dense along the south coast and southernmost region of the west coast, overlapping with the
core distribution area of SRWs. Although the presence of SRWs along the southern Cape coast is well known and
documented (e.g. Best 1990a; Elwen and Best, 2004a,b), the use of the South African west coast as a breeding
and/or feeding ground remains poorly understood (Best, 2006). Nonetheless, a few dozen right whales use the
South African west coast as a foraging ground during austral summer months (e.g. Mate et al., 2011; Barendse
and Best, 2014), leaving the whales vulnerable to anthropogenic impacts. A better understanding of the whales’
use of this highly navigated area would therefore be beneficial in any attempt to mitigate human-whale conflicts.
Considering > 10% of known SRW mortality and 25% of the confirmed combined adult and juvenile mortality in
South Africa is caused by fatal collisions with vessels (mainly females), and the area use by other baleen whales
species including dense super-group aggregations of humpback whales (Megaptera novaeangliae; Findlay et al.,
2017), a reduction of vessel speed for incoming and departing ship traffic, as well as the deployment of dedicated
lookout observers on board vessels to spot whales is recommended. Additionally, a mandatory ship reporting
system could be established, as occurs in the main distribution areas of the North Atlantic right whale (Eubalaena
glacialis) (Silber et al., 2012), to inform vessels on whale presence and the necessary precautionary measures.
Furthermore, in the event of a collision, user-friendly reporting systems should be developed to increase reporting
and therefore data collection.

Nearly 70% of all recorded entanglement cases involved rock lobster gear or bather-protection nets, occurring
in the Western Cape and KZN provinces respectively, although the opportunistic nature may lead to an
underreporting of entanglement in other types of gear. In general, fishing effort for west coast rock lobster
commences in November near Dassen Island (see Fig. 8) and progresses southwards towards the area of the
Cape Peninsula up to October (Meyer et al., 2011). However, recent reductions in the west coast rock lobster
biomass have resulted in permit changes, with fishing starting much further north in Port Nolloth in October
(ring nets) and fishing effort moving south during the season and involving traps from November to July. This
creates a temporal and spatial overlap with SRWs, resulting in entanglements in rock lobster gear peaking on
the west coast from November to April (coinciding with SRW foraging in the area; Barendse and Best, 2014), and
subsequently on the southwest and south coast from July to October (coinciding with calving season; Best, 1994).
In general, south coast rock lobster fishing efforts begins in October and ends on the 30 September of the
following year. However this industry is mostly offshore and may have limited effect on SRWs. Therefore, time
and area restrictions in west coast rock lobster fishing in SRW hot spots could reduce entanglement incidents
significantly (Meyer et al., 2011). Recent developments with regards to North Atlantic right whales have proposed
that ropeless fishing should be introduced since it removes the vertical buoy lines extending up to the surface,
used to mark traps on the sea floor, and vessels can acoustically release them on demand which would
significantly reduce or eliminate entanglements in rock lobster gear and the need to have closed areas (Myers
etal., 2019).

Bather-protection nets caused 22 entanglements with SRWs in the period 1999-2019, with only one known
fatality. However, between 2015 and 2019, no such entanglements have been recorded, possibly due to the
extensive replacement of bather-protection nets with drumlines to reduce all bycatch (Cliff and Dudley, 2011).
Furthermore, since 2019 the KZNSB has removed nets at most of its protected beaches during times of intense
whale activity (mostly humpback whales) between June and November, to reduce the risk of whale entanglement.
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In summary, the rate of entanglement seemed to decrease post-2009, coinciding temporally with the
decreased rate of SRW mortalities and the observed altered migration behaviour of the population discussed
above (Vermeulen et al., 2020). No such trend could be observed in relation to ship-strikes, which may be linked
to the geographical distribution of this risk around the southern part of the west coast and the recent increase
in SRWs foraging in that area.

CONCLUSION

The presented data compilation reveals a decreasing trend in SRW mortality in South Africa’s coastal waters over
the past decade which we hypothesise is related to the decreased presence of SRWs on their South African
calving ground in recent years (Vermeulen et al., 2020). In general, available data show a relatively low rate of
fatal entanglements and ship-strikes. However, strong conclusions from this dataset are hampered by the
opportunistic nature of the collated data. Regardless, in light of the expected increased anthropogenic pressures
on South Africa’s coastal waters under ‘Operation Phakisa’, and the observed increases in the South African
population of SRWs, continued and ideally improved monitoring of SRW mortalities and associated anthropogenic
factors is highly recommended going forward. Additionally, improved data collection, necropsies and reporting
systems (including non-fatal incidents) are strongly advised to improve data quality and monitoring abilities.
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