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Marine mammal sightings were recorded during research cruises to three remote, mid-ocean British Overseas Territories in the South Atlantic and Southern Ocean. In March to April 2018 and 2019, the Exclusive Economic Zones (EEZs) of tropical St Helena and temperate Tristan da Cunha were surveyed. The sub-polar waters of South Georgia and the South Sandwich Islands (SGSSI) were surveyed in February to March 2019. At St Helena in 2018, five species were recorded during 11 sightings, and in 2019, four species, with one additional unidentified species, during seven sightings. Most of these sightings were of dolphin species, which are known to be resident around the Island and seamounts. In Tristan da Cunha in 2018, a total of five identified and one unidentified species were recorded during six sightings, half of which were associated with the Islands or seamounts. In 2019, due to rough weather, no sightings were recorded in the Tristan da Cunha waters. Around SGSSI, 162 sightings of 236 cetaceans were made in 2019, mostly of baleen whales, with seven species identified with certainty. Sightings around the southern South Sandwich Islands included beaked whales and large dolphins, whereas baleen whales dominated in the northern South Sandwich Islands. These results provide new data for rarely surveyed regions, helping to build a spatial picture of important areas for marine mammals, which will help inform marine spatial protection strategies.
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INTRODUCTION

The remote British Overseas Territories in the South Atlantic (St Helena and Tristan da Cunha) and in the Southern Ocean (South Georgia and the South Sandwich Islands - SGSSI) span the global migration routes of cetaceans, from tropical breeding to polar feeding grounds (Figure 1). The exclusive economic zones (EEZs) of these territories also provide habitat for resident cetacean populations. However, due to their remoteness the lack of, or limited data, makes it difficult to assess cetacean populations within these territories and how they have changed since or recovered from historical whaling (Best et al., 2009). St Helena is tropical with one main Island (12–19°S), while Tristan da Cunha is further south and spans the sub-tropical convergence (33–43°S) with three main Islands in the northern group and Gough Island to the south. The territory of South Georgia and South Sandwich Islands (SGSSI) is within the Southern Ocean. The main island of South Georgia is at the northern limit of the Southern Ocean (54°S) while the island archipelago of the South Sandwich Islands is located further south (56–59°S); both lie within the Scotia Sea and due to their position receive strong advective flow of the Antarctic Circumpolar Current (ACC). The southern South Sandwich Islands regularly experience seasonal sea-ice cover in the austral winter (Trathan et al., 2014).
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FIGURE 1. Survey locations in three Atlantic British Overseas Territories in 2018 and 2019: tropical region around St Helena, temperate region around Tristan da Cunha, and sub-polar region around South Georgia and South Sandwich Islands. Boxes indicate the locations of the territories.


Despite their different climate zones, all three territories are characterized by deep oceans with steep-sided volcanic seamounts and guyots rising from the deep ocean floor (Makler and de Matos Mello, 2007; Geissler et al., 2020); only the island of South Georgia has a significant area of shelf shallower than 700m deep distinguishing it from the rest of SGSSI (Hogg et al., 2016) and the Atlantic territories. The seamounts and shelf breaks provide upwelling areas of productivity, supporting a rich food chain that includes many cetacean species (MacLeod and Bennett, 2007; Rossi-Santos et al., 2007; Best et al., 2009; Calderan et al., 2020; Jackson et al., 2020). An understanding of which areas within the exclusive economic zones are key regions for biodiversity, the “biodiversity hotspots” (Hogg et al., 2016; Requena et al., 2020), is required to inform management decisions. The maritime zones of St Helena and Tristan da Cunha territories are economically and culturally important to the Islanders, and all three territories have spatial marine protection, with a mixture of closed and sustainable use zones. The Governments of these three territories have signed up to the United Kingdom Government’s Blue Belt Programme to further develop their marine protection zones and management strategies. The jointly funded Blue Belt and UKRI funded British Antarctic Survey cruises visited St Helena and Tristan da Cunha in the austral autumn of 2018 and 2019. The Blue Belt Programme further funded a survey of the South Sandwich Islands in austral autumn 2019. During these surveys, cetacean observations were conducted to provide up to date information on cetacean species within these three rarely surveyed Atlantic overseas territories with the aim that this new data will feed into marine spatial planning and management.



MATERIALS AND METHODS


Surveys

The remote British Overseas Territories of St Helena and Tristan da Cunha, in the South Atlantic, and South Georgia and the South Sandwich Islands, in the Southern Ocean, were surveyed during research cruises on the RRS James Clark Ross (JR17-004; Morley et al., 2018) in Tristan da Cunha’s and St Helena’s EEZs (23 March – 1 April and 5–12 April 2018 respectively).

In 2019, surveys were on the RRS Discovery in South Georgia and South Sandwich Islands (14th February – 10th March; DY99; Darby et al., In Prep.), Tristan da Cunha’s EEZ (21–31 March; DY100; Whomersley et al., 2019) and in St Helena’s EEZ (5–14 April; DY100). Survey tracks are shown in Figures 2A,B, 3.
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FIGURE 2. Cetacean sightings around St Helena in 2018 (JR17-004) and 2019 (DY100). (A) St Helena island, Bonaparte and (B) Cardno and Southern Cross seamounts are labeled. Further details are given in the Supplementary Data Table.
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FIGURE 3. Cetacean sightings around Tristan da Cunha in 2018 (JR17-004). Sea state was too rough for any observations to be made in 2019. Tristan da Cunha, Crawford, Yakhont, McNish and R.S.A. seamounts are labeled.




Survey Methods


Tristan da Cunha and St Helena

In Tristan da Cunha and St Helena, opportunistic observations were made by two experienced marine mammal observers, using handheld binoculars, during two multidisciplinary research cruises to assess the shelf biodiversity (shallower than 1000m) in March-April 2018 and 2019. The vessels stopped frequently at multiple sampling stations concentrated around the seamounts. The two research cruises were an opportunity, during transit and when sampling, to survey for presence or absence of marine mammals in the large, mostly pelagic EEZs of Tristan da Cunha and St Helena that are difficult for small vessels to access. Surveys were at a time of a year when very little previous data has been collected. Observers identified species and recorded low, high and best estimates of group sizes, while the vessel continued along its course. The best estimate was reported as the group size. Since these were not dedicated marine mammal surveys, no deviations from the transit track line were made, so, depending on sea state, individuals were visible for approximately 20 min. Sampling effort for Tristan da Cunha and St Helena is detailed in Table 1. When seas were calmer than sea state 6, two observers scanned for wildlife from the bridge wings. When the ship was sampling at stations on Yakhont and Crawford seamounts, single observers alternated 2-h shifts throughout the same daytime periods. In 2019 during DY100, both Tristan da Cunha and St Helena surveys overall experienced rougher seas (higher sea state) and poor visibility conditions than in 2018 impacting observer hours and sighting opportunities.


TABLE 1. Details of survey effort at Tristan da Cunha and St Helena.
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South Georgia and the South Sandwich Islands

During DY99 around SGSSI on the RRS Discovery, vessel transit was used as the basis for transects with observation effort using distance sampling, with two observers and separate viewing points on the vessel (Buckland et al., 2001). Observers were located on the bridge deck on the port and starboard side, and during observation effort periods, observations were made from −10 degrees to 90 degrees on the starboard side and from −90 degrees to 10 degrees on the port side, thus ensuring a 20-degree overlap in observation sector at the bow of the ship. Observations were made when in transit in daylight hours and sea state calmer than 6.



RESULTS

The complete list of sightings from all three surveys is presented in the Supplementary Table. Key sightings are discussed by territory and summarized in Table 2.


TABLE 2. Summary of sighting group size per species and sampling effort.
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St Helena

In both years, most sightings were of known resident dolphin species, associated with the islands and seamounts (Clingham et al., 2013). Three species, pantropical spotted (Stenella attenuata), bottlenose (Tursiops truncatus), and rough-toothed dolphins (Steno bredanensis) were sighted, with the largest group consisting of 150 bottlenose dolphins. In 2018 five species were recorded during 11 sightings. Within these were four sightings of 17 sperm whales (Physeter catodon), but no sperm whales were recorded in 2019. Conversely, three humpback whales (Megaptera novaeangliae) were seen in 2019 but none in 2018. Humpback whales were one of five species recorded, one of which was unidentified, during six sightings in 2019.



Tristan da Cunha

In 2018 six out of seven sightings were of toothed whales (Odontocetes), including pods of long-finned pilot whales (Globicephala melas) and long-beaked common dolphins (Delphinus capensis) as well as a killer whale (Orcinus orca) and an unidentified beaked whale. In 2019 sea state was consistently greater than 6 and so no sightings were recorded.



South Georgia and South Sandwich Islands

Observers completed 67 h of marine mammal observation in total, covering a total of just over 800 nautical miles. The black lines in Figure 4 show the observation effort transects within 200 nm of SGSSI. A total of 326 cetaceans were counted during these observations. The most frequently observed cetaceans, seen throughout the entire survey, were humpback whales, followed by hourglass dolphins (Lagenorhynchus cruciger), groups of pilot whales (Globicephala spp.), and fin whales (Balaenoptera physalus). Other less frequently sighted species included blue whales (Balaenoptera musculus), minke whales (Balaenoptera bonaerensis), sperm whales, and beaked whales (Ziphiidae). Additional species were recorded with some certainty but are reported here as “unidentified” in the Supplementary Data Table. Of note was the difference in species seen in different regions. Around South Georgia and to the north of Montagu Island (58.3°S, 26.2°W), cetacean sightings were primarily of humpback and other baleen whales. Baleen whales remained the most frequent encounters from Montagu Island southwards; however here, pilot whales were also encountered on several transects, as well as hourglass dolphins and beaked whales.
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FIGURE 4. Observations of identified marine mammals within 200 nm around South Georgia and South Sandwich Islands in 2019 (DY99). The main island of South Georgia and the South Sandwich Islands are labeled. Further sightings with less certain IDs are reported in the Supplementary Data Table.




DISCUSSION

The data collected during these surveys will add to the knowledge of current cetacean group size around these remote British Overseas Territories (Supplementary Data Table). All three territories are known areas for humpback and sperm whales (MacLeod and Bennett, 2007; Rossi-Santos et al., 2007; Best et al., 2009), which were subjected to commercial whaling for periods during the 19th and 20th centuries until the whaling moratorium in 1986. Since the moratorium, the recovery of some populations from near extinction has been a significant conservation success (Cooke, 2018; Zerbini et al., 2019). With this recovery it is possible that cetaceans could be returning to some of the lesser-known areas within their historical ranges. However, there are emerging threats, particularly from climate change impacts on food availability, e.g., krill, Euphausia superba, in the Southern Ocean (Atkinson et al., 2019; Morley et al., 2020). Pollution, such as plastics, are increasing globally (see Barnes et al., 2018 for the Atlantic) and negative impacts of macroplastics on cetaceans are regularly reported (Roman et al., 2020). To monitor the impacts of these emerging threats, any information that will improve the knowledge of locations used by cetaceans as their populations recover and start to spread back into previous grounds, will aid zonal planning and ecosystem based management of fisheries (e.g., Requena et al., 2020).


St Helena

The majority of previous sightings at St Helena were of species of dolphins, pantropical spotted, bottlenose, and rough-toothed (MacLeod and Bennett, 2007; Clingham et al., 2013). These are species that are known to be associated with the island shelf and the seamounts, and although the bottlenose dolphins are least likely to be sighted between February and May (Clingham et al., 2013), both our surveys recorded them in April. Our survey shows that the decrease in the number of observations during this period (Clingham et al., 2013) may be a result of dolphins spending more time further offshore where they will be observed less frequently by inshore surveys, rather than them migrating away from St Helena waters.

St Helena is a known wintering ground for several cetacean species but there is very limited knowledge of which populations use these waters (Whitehead, 2003; MacLeod and Bennett, 2007; Clingham et al., 2013). Our surveys around St Helena were outside of previously described peak seasons for humpback whale abundance, which occurs during the austral winter, July to October (MacLeod and Bennett, 2007). Our sightings of humpback whales during April suggests that more research is required throughout the year to fully understand the distribution and group size of this species in St Helena waters. Further records of predominantly anecdotal sightings collated by St Helena Government are also helping to build knowledge of humpback whales outside of peak season.

While there are limited historical records of hunting of sperm whales around St Helena (Clark, 1887; Perrin, 1985), the migratory behavior of this species within the tropics is uncertain (Whitehead, 2003), so it is not clear if sperm whales use St Helena waters throughout the year. No sperm whales were recorded by MacLeod and Bennett (2007) in the austral winter of 2003, a survey that largely focused on areas close to shore. Between 2003 and 2012 dedicated marine mammal monitoring only recorded anecdotal sightings of sperm whales, one from a fisherman, one from a visiting yacht (Clingham et al., 2013) and a pod of 20 from an unknown source in 2009. The sightings of sperm whales in 2015 and 2018 once again highlight the value of these surveys and that more observations are required.



Tristan da Cunha

The sightings in Tristan da Cunha’s waters were also mostly of species that are sighted throughout the year, with more than half the sightings from around the seamounts. Sightings were mainly of Odontocetes (toothed whales), mostly pods of pilot whales, which has previously been recorded from sporadic sightings and strandings (Scott, 2017). One beaked whale was sighted in the 2018 survey, but the sea state was too high for it to be identified to species. Tristan da Cunha is also a known location for beaked whale strandings, and the first live sighting of Shepherd’s beaked whale since 2012 was recorded in 2017 (Best et al., 2009; Thompson et al., 2019), confirming the persistence of a population in Tristan da Cunha waters.



South Georgia and South Sandwich Islands

Whales were exploited from the beginning of the 20th century, with whaling focusing on the waters around the island of South Georgia and on three main species: blue whales, fin whales, and southern right whales (Clark, 1919). By 1965 around 175,250 whales had been processed on South Georgia, and the local whale populations were close to being depleted (Moore et al., 1999), leading to an effective end of industrial whaling in this region. From 1979 to 1998, the main species sighted around the island of South Georgia were fin whales, sei whales, humpback whales, southern right whales, minke whales, southern bottlenosed whales, sperm whales, killer whales, and pilot whales (Moore et al., 1999). The peak abundances were recorded during February and March (Moore et al., 1999), with southern right whales being the most commonly recorded. A survey around the island of South Georgia in 1997, largely in depths shallower than 2000 m, recorded a total of 57 cetaceans over 27 sea days, and was again dominated by southern right whales (Moore et al., 1999). During a survey of the South Georgia shelf in 2018 southern right whales were also the most commonly encountered species (Jackson et al., 2020).

Twenty-two years after the Jan-Feb 1997 survey, the DY99 survey recorded more than five times as many cetaceans (326) over 13 sea days within 200nm of the coast. These differences could be because DY99 only completed two tracks at depths shallower than 2000m to the north of South Georgia, the remaining observations were further off-shore from the Island of South Georgia than the majority of the previous surveys. The species composition recorded during the DY99 survey was similar to the 1997 survey, except that the most frequently recorded species in 2019 was the humpback whale and no southern right whales were seen. This may be due to the different focus of these surveys between coastal versus offshore waters (e.g., Hedley et al., 2001). The frequencies of species sightings have changed over time around South Georgia (Richardson et al., 2012; Calderan et al., 2020) with humpback whales becoming increasingly common in recent years (Jackson et al., 2020). Previously a very rare sighting, blue whales have been seen more frequently since 2018 (Richardson et al., 2012; Calderan et al., 2020). Both 2019 surveys, the DY98 survey in January/February (Baines et al., 2019) and the DY99 survey in February/March, recorded humpback whales as the most frequent sighting, not only across South Georgia, but also across the South Sandwich Islands as well.

The 1997 survey did not record major aggregations of cetaceans, which sharply contrasts with February records from the whaling era (Moore et al., 1999). The largest single species group sighting recorded during the DY99 survey consisted of nine large dolphins. Groups greater than 25 were observed during DY99 but these consisted of aggregations of multiple species. There is some evidence that larger groups of humpback whales are being seen again, as recorded by the Groundfish Survey in 2015 around Shag Rocks (unpublished data). The Scotia Arc humpback whales largely breed off the coast of Brazil, where humpback whale group size has increased over the past decades (Bortolotto et al., 2017; Zerbini et al., 2019). The increased sightings around South Georgia and South Sandwich Islands could be a consequence of a continued recovery of these humpback whale populations (Jackson et al., 2020).

Dedicated surveys of cetaceans in the waters surrounding these three British Overseas Territories have been relatively limited, although they have increased in recent years, particularly around South Georgia (see Calderan et al., 2020). Thus these opportunistic data, during marine ecosystem research cruises, provide valuable information on the distribution of cetaceans in these territories and can help inform about the trajectories of whale populations, in particular, where future studies should focus. Further dedicated ship-based cetacean surveys, will allow further opportunities for species to be identified. Combining these with acoustic sound trap studies that are being conducted in South Georgia, and are planned for Tristan da Cunha, will lead to a greater understanding of cetacean group size and distribution, contributing to management of the biodiversity of these remote oceanic territories.
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Species Tristan da Cunha St Helena SGSSI

mean G Total N (n*G) n mean G Total N (n*G) n mean G Total N (n*G)
Baleen whale 18 2.4 44
Beaked whale 1 1 2 4.5 9
Blue whale 1 1 1
Bottlenose dolphin d 271 190
Common dolphin 40 40
Fin whale 4 25 10
Hourglass dolphin 5 4 20
Humpback whale 1 1 1 3 3 23 15 34
Killer whale 1 1
Kogia unid species 2 6.5 13
Large dolphin 1 8 8
Pantropical spotted dolphin 5 50.8 254
Pilot whale 46.7 140 5 3.8 19
Rough-toothed dolphin 6 105 63
Unid small dolphin 2 3.5 7
Sperm whale 8 3.8 30 2 1 2
Unid dolphin 1 6 6
Unid whale/dolphin 50 50
Unid whale 99 1.7 171
Nm effort 348 803
n/Nm 0.78 0.41

n, number of sightings; G, group size; N, individuals.
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Territory Date Hours Distance Average
surveyed Sea state

Tristan da Cunha transit 18-24/03/18 48 449 3
Yakhont and Crawford 24-30/3/18 35 74 3
seamounts

Tristan da Cunha transit 1/4/18 7 35 2
St Helena transit 5 and 6/4/18 21 91 3
St Helena EEZ 6-12/4/18 49 83 3
St Helena transit 18-19/3/18 8.5 73 !
St Helena transit 4/4/19 6 18 6
St Helena EEZ 5-14/4/19 38.5 174 5

Sea state was too rough for observations in Tristan da Cunha’s EEZ in 2019.
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