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Abstract
Seabird species that breed on remote islands in the southern and northern hemispheres are occasionally seen in the continental 
shelf waters of South Africa. Most are only seen at sea; however, weak, oiled, or injured individuals found on land or on fish-
ing vessels are occasionally admitted to rehabilitation centres. From 1993 to 2017 (25 years), the Southern African Founda-
tion for the Conservation of Coastal Birds (SANCCOB) admitted 297 southern and northern hemisphere remotely-breeding 
seabirds from 35 species. This represents an average of 12 birds  per year, ranging from 0 to 32. The most frequently recorded 
families were: Procellariidae (198 individuals, 67%), Spheniscidae (29 individuals, 10%), Stercorariidae (22 individuals, 
7%), and Diomedeidae (21 individuals, 7%). The three most common species corresponded to the largest Procellariidae 
species: southern giant petrel (Macronectes giganteus, 49 individuals, 16%), northern giant petrel (Macronectes halli, 34 
individuals, 11%), and white-chinned petrel (Procellaria aequinoctialis, 34 individuals, 11%). The majority of birds were 
admitted due to debilitation (61%) or injury (21%). Of the 185 birds for which the outcome of rehabilitation was recorded, 
39% survived to be released back into the wild.
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Introduction

Nearly, half of all seabird species are experiencing popula-
tion declines (Croxall et al. 2012), and the world’s monitored 
population of seabirds has declined by 70% from 1950 to 
2010 (Paleczny et al. 2015). The population declines are 
more pronounced in families of wide-ranging, pelagic spe-
cies, suggesting that pan-global populations may be more at 
risk than shorter-ranging, coastal populations (Croxall et al. 
2012; Paleczny et al. 2015). Pelagic species tend to nest on 
oceanic islands, and their populations are often difficult to 

monitor consistently, so that threats to these species might 
only be detected once population numbers have reached dra-
matic lows (Oppel et al. 2022). Information on the occur-
rence, abundance, and health status of these pelagic seabirds 
throughout their non-breeding areas can therefore provide 
clues to identify their conservation threats, and improve their 
protection.

At the breeding grounds, the main threats to seabird 
populations comprise of invasive species (e.g. rats, cats), 
disturbance, direct exploitation (of eggs, birds, and guano), 
and habitat degradation (Rand 1954; Nogales et al. 2004; 
Russell 2011; Croxall et al. 2012; Dilley et al. 2017; Dias 
et al. 2019). However, in broader terms, the population 
declines in seabird species are largely related to human 
impacts throughout their non-breeding distribution, such as 
entanglement with fishing gear, overfishing, climate change, 
marine pollution, and wind energy production (Votier et al. 
2005; Croxall et al. 2012; Maree et al. 2014; Trathan et al. 
2015; Crawford et al 2017; Dias et al. 2019).

Some conservation efforts have successfully reduced sea-
bird mortality (Paleczny et al. 2015). In southern Africa, 
BirdLife  South Africa's Albatross Task Force has had 
great success by introducing mitigation methods to reduce 
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albatross deaths by 95% in demersal trawl fisheries (Maree 
et al. 2014). The establishment of marine protected areas 
and fishery closures have also been sought in order to ben-
efit seabird conservation in the region (Pichegru et al. 2009, 
2012; Sherley et al. 2018). The Southern African Founda-
tion for the Conservation of Coastal Birds (SANCCOB) 
has contributed to reduced mortality of seabirds caused by 
oil spills, trauma, and nest desertion, especially for locally-
breeding species such as the African penguin (Spheniscus 
demersus) by rehabilitating and releasing birds back into 
the wild (Parsons and Underhill 2005; Klusener et al. 2018; 
Parsons et al. 2018).

Regular observations at sea of birds in South African 
waters were conducted in the 1980s and showed that many 
of the species breeding on remote Subantarctic islands are 
regularly seen in the region (Ryan and Moloney 1988; Ryan 
et al. 1989). Regular beach patrols were conducted on the 
coast of Namibia and the western coast of South Africa in 
the late 1970s and early to mid 1980s, providing a wealth of 
information on the seabirds that occur in the region (Avery 
1980, 1981, 1982, 1984, 1989). Unfortunately these beach 
patrols are no longer conducted and majority of stranding’s 
data available are from birds admitted to rehabilitation facili-
ties. Since 2009, BirdLife South Africa has collated at-sea 
observations in their Atlas of Seabirds at Sea (AS@S) data-
base (http:// seabi rds. saeon. ac. za/ smap. aspx.) In the absence 
of current coordinated beach patrols, data from rehabilita-
tion admissions can also provide information on some of 
the threats faced by these birds in South African waters. In 
this study, we present data on visitor and vagrant seabird 
species admitted at SANCCOB’s rehabilitation facility in 
Cape Town from 1993 to 2017 (25 years).

Methods

SANCCOB is a non-profit organization that rehabilitates 
oiled, sick, injured, and abandoned marine and coastal birds 
rescued by local authorities and the general public. Given 
the lack of information of carcasses admitted to the facility 
this study explicitly considers the admission and rehabilita-
tion records of only live pelagic seabirds that do not breed 
on mainland South Africa that were admitted to the Cape 
Town facility from 1993 to 2017 (inclusive). Lastly this 
study did not include any seabirds affected by widespread 
oiling events during this period.

The following variables were recorded for each indi-
vidual: species, date of admission, age group, location of 
rescue, reason for admission, outcome, and date of out-
come. Unfortunately, some of the rehabilitation records 
were incomplete (especially prior to 2001), and therefore, 
some of the analyses had relatively small sample sizes. 
Furthermore, some individuals could not be identified to 

the species level because their plumage was immature, 
oiled, or damaged, or they were not considered a separate 
species at the time (e.g.northern and southern rockhopper 
penguins).

Species were classified in relation to their taxonomic 
family, their status in southern Africa (common visitor, 
vagrant, rare visitor), and their origin in relation to South 
Africa (North, South) based on Ryan (2017). The conser-
vation status of each species (Least Concern, Near Threat-
ened, Vulnerable, Endangered) was obtained from the IUCN 
(2022). Species were classified based on their body size 
(very small < 120 g, small 120 g to 1 kg, medium 1 to 2 kg, 
large > 2 kg; derived from average body mass given by Ryan 
(2017)) and their main prey (cephalopod, crustacean, fish, 
other; derived from Schramm 1986; Shealer 2001; Connan 
et al. 2014; Ryan 2017).

The season of admission was categorized as follows: 
spring (September equinox–December solstice), sum-
mer (December solstice–March equinox), autumn (March 
equinox–June solstice), and winter (June solstice–Septem-
ber equinox). Location of admission was categorized into 
seven regions using select landmarks along the South Afri-
can coast (Fig. 1; following Parsons et al. 2018). SANC-
COB has first responders based all over the South African 
coastline and will routinely rescue and stabilize birds until 
they are transported to the Cape Town facility therefore this 
study could include birds rescued from regions outside of 
the Western Cape of South Africa. A separate category was 
also established for birds brought to the facility from oce-
anic fishing vessels. The age group (juvenile, adult) of each 
bird was classified upon admission based on their plumage 
(Ryan 2017). Reason for admission was classified into five 
categories (following Parsons et al. 2018): oiling, debilita-
tion, injury, molt (penguins), and other. The ‘debilitation’ 
category comprised  of individuals that were prostrate, 
lethargic, dehydrated, emaciated, or otherwise weakened but 
not exhibiting signs of molt, external injury, or oiling. The 
‘other’ category included miscellaneous uncommon reasons 
for admittance (1 case each): respiratory distress, neurologi-
cal signs, peritonitis, and a healthy individual found on a 
boat. It is believed that this individual might have just been 
tired and when landing on deck of the vessel was kept on 
board and brought to SANCCOB on arrival to the harbour.

The outcome was classified as ‘released’ or ‘not released’, 
the latter indicating that individuals had died in captivity, 
were euthanized, or were kept permanently captive because 
they were considered unfit for release. The release rate was 
calculated as the number of birds released during the period 
of 1993–2017 divided by the number of birds for which 
the outcome was known. The rehabilitation period (only 
for released birds), in days, was calculated as the interval 
between admission to the facility and release dates. Sea-
sonal distribution was evaluated only for species for which 

http://seabirds.saeon.ac.za/smap.aspx
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Fig. 1  Map of the study area and select localities. a African conti-
nent and oceanic islands and archipelagos of the Atlantic and Indian 
Oceans from where the vagrant and visitor seabird species in South 

Africa may have originated and b Southern African Foundation for 
the Conservation of Coastal Birds (SANCCOB) and landmarks used 
to subdivide the South African coast
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the month of admission had been recorded for at least 10 
individuals.

The Atlas of Seabirds at Sea (AS@S) is an open-access 
database that compiles at-sea observations by seabird 
experts and volunteers, collected according to a standard 
protocol and submitted via a website (http:// seabi rds. saeon. 
ac. za/ smap. aspx.). As of 10 October 2018, AS@S had data 
from 88 observers on 111 cruises, resulting in 17,597 data 
transects and 112,485 bird sightings; the vast majority of the 
information was obtained on vessels traveling to and from 
South Africa (data contributed on a voluntary basis since 
2009). The total number of AS@S records was obtained 
for each species recorded in this study. Additionally, we 
used QGIS 3.8.3 (https:// qgis. org/) to obtain the number 
of AS@S records that were within South African waters 
(i.e. 200 nm from the South African coastline, excluding the 
Prince Edward Islands).

A stepwise binary logistic regression was used to evalu-
ate which species and individual parameters (species fam-
ily, species’ breeding distribution(according to Birdlife 
International (2022)), species conservation status, species 
visitor status, species size, species’ main prey item, age at 
admission, region of capture, reason for admission, year of 
admission and season of admission could best predict the 
outcome (released vs. not released) based on a subset of 157 
individuals for which the outcome had been recorded. Sig-
nificance level for inclusion or exclusion in the model was 
0.15. Lastly, linear regression analysis was used to evaluate 
if there was a correlation between the number of recorded 
individuals for each species in this study and the number of 
AS@S records.

Results

A total of 297 pelagic seabirds of 35 species were admit-
ted for rehabilitation from 1993 to 2017, averaging 12 ± 9 
individuals per year (mean ± SD; range: 0–32) (Table 1). 
The most frequently recorded families were: Procellariidae 
(198 individuals, 67%), Spheniscidae (29 individuals, 10%), 
Stercorariidae (22 individuals, 7%), and Diomedeidae (21 
individuals, 7%). Online Resource 1 provides an overview 
of the breeding distribution of these seabird species relative 
to the oceanic islands shown in Fig. 1.

For individuals whose age group was recorded, juveniles 
(98 individuals, 59%) were more frequently admitted than 
adults (67 individuals, 41%). For individuals whose loca-
tion of collection was recorded, the majority were found 
along the coast from Lambert’s Bay to Cape Point (75 indi-
viduals, 45%) and from Cape Point to Cape Agulhas (77 
individuals, 46%), with fewer individuals gathered in the 
other regions: Cape Agulhas to Mossel Bay (2 individuals), 
Cape St. Francis to Port Alfred (4), and East of Port Alfred 

(4). No individuals were found north of Lambert’s Bay or 
between Mossel Bay and Cape St. Francis. An additional 
six individuals were rescued at sea and brought ashore by 
fishing vessels. The annual and monthly distributions of the 
admissions are presented in Fig. 2 and 3. The reasons for 
admission were: debilitation (113 individuals, 61%), injury 
(39 individuals, 21%), oiling (19 individuals, 10%), molt (10 
individuals, 5%), and other (4 individuals, 2%) (Table 2); the 
reason for admission was not recorded for 112 individuals.

Thirty-nine percent of the individuals with a recorded 
rehabilitation outcome were successfully released. The aver-
age release rate varied considerably among the reasons for 
admission: debilitation (release rate = 42%), injury (31%), 
molt (40%), oiling (89%), and other (25%). Binary logis-
tic regression analysis (AIC = 198.79, r2 = 0.121) revealed 
that reason for admission (p = 0.002) and species breeding 
distribution (p = 0.035) were the most significant factors 
determining whether a bird was released, whereas the year 
of admission (p = 0.051) and age at admission (p = 0.093) 
approached significance and were also included in the final 
model. Birds admitted due to 'injury' (z = − 3.11), 'debilita-
tion' (z = − 2.76) and 'molt' (z = − 2.68) were less likely to be 
released than those admitted due to oiling. Birds belonging 
to species originating from the North (in relation to South 
Africa) (z = − 1.93) had a lower probability of being released 
than those belonging to species originating from the South. 
Year of admission had a negative effect (z = − 1.93); birds 
admitted in recent years had a lower probability of being 
released than those admitted in the earlier years of the study 
period. Juvenile birds (z = − 1.68) were less likely to be 
released than adult birds. The remaining variables were not 
included in the final model due to lack of statistical signifi-
cance or to quasi-separation of data points.

There was sufficient data to calculate the rehabilitation 
period (the interval from admission to release) for 80 indi-
viduals. For all species combined, the rehabilitation period 
was 14 ± 17 days (mean ± SD) (n = 80), ranging from 2 to 
147 days (see Table 2). Data on the rehabilitation outcome 
and the outcome date (date released, euthanised or died) 
were available for a subset of individuals depending on the 
reason for their admission: debilitation (98 individuals), 
injury (36), oiling (17), molt (9), and other (3). The distri-
bution of these outcomes in relation to the date of admission 
is presented in Fig. 4; the ‘other’ category was omitted due 
to the small sample size.

There was sufficient temporal overlap between this 
study and the AS@S as well as the area covered. Since 
the AS@S records was broadly distributed in the South 
African Exclusive Economic Zone (EEZ) therefore match-
ing to a reasonable extent with the data from this study. 
Therefore for each species, we could compare the number 
of individuals recorded in this study with the number of 
records on the AS@S database (Online Resource 2). A very 

http://seabirds.saeon.ac.za/smap.aspx
http://seabirds.saeon.ac.za/smap.aspx
https://qgis.org/
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Table 1  Visitor and vagrant seabirds admitted for rehabilitation at the Southern African Foundation for the Conservation of Coastal Birds 
(SANCCOB), 1993–2017

a According to IUCN Red List of Threatened Species 2022
b According to Ryan (2017
c Not determined

Species Conservation  statusa Status in South  Africab Origin Body size Main prey n

Penguins (Spheniscidae)
 King penguin (Aptenodytes patagonicus) Least concern Vagrant South Large Fish 3
 Macaroni penguin (Eudyptes chrysolophus) Vulnerable Vagrant South Large Crustacean 3
 Eastern rockhopper penguin (Eudyptes filholi) Vulnerable Vagrant South Large Crustacean 1
 Northern rockhopper penguin (Eudyptes moseleyi) Endangered Vagrant South Large Crustacean 1
 Unidentified rockhopper penguin ND Vagrant South Large Crustacean 21

Albatrosses (Diomedeidae)
 Shy albatross (Thalassarche cauta) Near threatened Common visitor South Large Fish 6
 Black-browed albatross (Thalassarche melanophris) Least concern Common visitor South Large Fish 8
 Yellow-nosed albatross (T. chlororhynchos or T. carteri) Endangered Common visitor South Large Fish 1
 Light-mantled sooty albatross (Phoebetria palpebrata) Near threatened Vagrant South Large Cephalopod 1
 Sooty albatross (Phoebetria fusca or P. palpebrata) ND Vagrant South Large Cephalopod 5

Petrels (Procellariidae)
 Kerguelen petrel (Aphrodroma brevirostris) Least concern Vagrant South Small Cephalopod 1
 Greater shearwater (Ardenna gravis) Least concern Common visitor South Small Fish 1
 Sooty shearwater (Ardenna grisea) Near threatened Common visitor South Small Fish 17
 Cory's shearwater (Calonectris borealis) Least concern Common visitor North Small Fish 9
 Pintado petrel (Daption capense) Least concern Common visitor South Small Crustacean 17
 Southern fulmar (Fulmarus glacialoides) Least concern Rare visitor South Small Crustacean 1
 Blue petrel (Halobaena caerulea) Least concern Rare visitor South Small Crustacean 1
 Southern giant petrel (Macronectes giganteus) Least concern Common visitor South Large Other 49
 Northern giant petrel (Macronectes halli) Least concern Common visitor South Large Other 34
 Unidentified giant petrel Least concern Common visitor South Large Other 11
 Antarctic prion (Pachyptila desolata) Least concern Common visitor South Small Crustacean 1
 Fairy prion (Pachyptila turtur) Least concern Vagrant South Small Crustacean 1
 Broad-billed prion (Pachyptila vittata) Least concern Rare visitor South Small Crustacean 1
 White-headed petrel (Pterodroma lessonii) Least concern Rare visitor South Small Cephalopod 1
 Great-winged petrel (Pterodroma macroptera) Least concern Common visitor South Small Cephalopod 3
 Soft-plumaged petrel (Pterodroma mollis) Least concern Common visitor South Small Cephalopod 2
 White-chinned petrel (Procellaria aequinoctialis) Vulnerable Common visitor South Medium Crustacean 34
 Subantarctic little shearwater (Puffinus elegans) Least concern Common visitor South Small Fish 2
 Manx shearwater (Puffinus puffinus) Least concern Common visitor North Small Fish 2
 Unidentified petrel ND ND ND Small ND 10

Storm petrels (Hydrobatidae and Oceanitidae)
 European storm petrel (Hydrobates pelagicus) Least concern Common visitor North Very small Crustacean 3
 Wilson’s storm petrel (Oceanites oceanicus) Least concern Common visitor South Very small Crustacean 11
 Unidentified storm petrel ND ND ND Very small Crustacean 2

Terns (Laridae)
 Antarctic tern (Sterna vittata) Least concern Common visitor South Small Fish 1
 Arctic tern (Sterna paradisaea) Least concern Common visitor North Small Fish 8

Skuas and jaegers (Stercorariidae)
 Brown skua (Stercorarius antarcticus) Least concern Common visitor South Medium Other 16
 Arctic jaeger (Stercorarius parasiticus) Least concern Common visitor North Small Other 5
 Unidentified skua or jaeger ND ND ND Medium Other 1

Other species (Phaetonidae and Sulidae)
 Red-billed tropicbird (Phaethon aethereus) Least concern Vagrant North Small Fish 1
 Red-footed booby (Sula sula) Least concern Vagrant North Medium Fish 1
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weak correlation existed between the number of individu-
als recorded in this study and the total number of AS@S 
records (r2 = 0.010), the number of AS@S records within SA 
waters (r2 = 0.008), and the proportion of AS@S records in 
SA waters (r2 = 0.022) (Online Resource 2).

Discussion

Species composition

Although there are differences in the period as well as meth-
odologies used between this study, Avery’s beach surveys 
(1980’s) and coastal cruises (2008–2018) they can still add 
value in the absence of more recent coordinated beach cast 
surveys, but care should still be taken when comparing these 
different data sets. The species composition of live seabirds 
admitted to SANCCOB was generally consistent with that 
observed during coastal cruises from 2009 and beach sur-
veys along the western coast of South Africa in the 1980s; 
however, there are some relevant quantitative differences. 
The greatest discrepancy was noted for prions (Pachyp-
tila spp.), which made up 41% of the beach-cast seabirds 
recorded by Avery (1980, 1981, 1982, 1989), averaging 130 
individuals per year, whereas only three individuals (1%; 
0.12 individuals per year) were recorded in this study. Other 
small Procellariidae were also less common in this study; 
for example sooty shearwaters (Ardenna grisea) were more 
frequent in Avery’s reports (19%; 61 individuals per year) 
than in this study (6%; 1 individual per year). In contrast, the 
medium-sized white-chinned petrel (Procellaria aequinoc-
tialis) occurred in relatively similar proportions in our study 
and in Avery’s reports (respectively, 11% and 16%), whereas 

the larger giant petrels (Macronectes spp.) were the most 
frequently recorded species in this study (32%) but were 
comparatively uncommon in Avery’s surveys (1%). These 
findings suggest that our sampling strategy, which relies 
on the public and local authorities bringing birds requir-
ing rehabilitation to SANCCOB, has a tendency to produce 
a significant bias in the observed species composition, as 
larger species are more likely to be rescued and recorded. 
An additional factor may be that larger birds have a lower 
surface-to-volume ratio, rendering them less susceptible 
to hypothermia (Nuckton et al. 2002). Additionally, their 
greater size might protect them from smaller predators. As 
a result, debilitated individuals of larger species may have 
a greater likelihood of surviving to be rescued. It should be 
noted that although Avery (1980, 1981, 1982, 1984, 1989) 
did not report visitor or vagrant penguins, other publications 
provided records of these species in South Africa during the 
1980s (Cooper 1992a; Parsons et al. 2017).

Increase in admissions

The sudden increase in the number of visitor and vagrant 
seabirds admitted to SANCCOB in 2001 likely does not 
reflect an actual abrupt change in the presence of these 
species on the South African coast, but rather a shift in 
the probability of stranded seabirds being rescued, brought 
to, and recorded by SANCCOB. The MS Treasure oil spill 
occurred in June 2000 when approximately 19,000 oiled 
African penguins were admitted for rehabilitation (Craw-
ford et al. 2000). This led to increased public awareness of 
SANCCOB’s efforts to rescue and rehabilitate seabirds in 
the region, and also led to the adoption of stricter record 
keeping procedures. From 2001 to 2017, SANCCOB’s 

Fig. 2  Annual number of visitor 
and vagrant seabirds admitted 
for rehabilitation
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Fig. 3  Monthly number of 
visitor and vagrant seabirds 
most frequently admitted for 
rehabilitation
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Table 2  Reason for admission, release rate and rehabilitation period. 
of visitor and vagrant seabirds admitted for rehabilitation at the 
Southern African Foundation for the Conservation of Coastal Birds 

(SANCCOB), 1993–2017. Dashes represent zero values or absence of 
sufficient data to quantify a parameter

Species Reason for admission Release rate Rehabilitation 
period (days)

Debilitation Injury Oiling Molt Other Not recorded [n] Median [n]

Penguins
 King penguin 1 - - 1 - 1 0 [2] -
 Macaroni penguin 1 - - - - 2 0 [1] -
 Southern rockhopper penguin - - - 1 - - 0 [1] -
 Northern rockhopper penguin 1 - - - - - 0 [1] -
 Unidentified rockhopper penguin 2 - - 8 1 10 6 [14] 20 [5]

Albatrosses
 Shy albatross 2 2 - - - 2 3 [5] 8 [3]

Black-browed albatross 1 1 - - - 6 3[5] -
 Yellow-nosed albatross - - - - - 1 - -
 Light-mantled sooty albatross 1 - - - - - 1 [1] 2 [1]
 Sooty albatross - - - - - 5 1 [1] 15 [1]

Petrels
 Kerguelen petrel 1 - - - - - 0 [1] -
 Greater shearwater - - 1 - - - 1 [1] 19 [1]
 Sooty shearwater 5 3 1 - 1 7 5 [13] 25 [4]
 Cory's shearwater 5 2 1 - - 1 2 [9] 17 [2]
 Pintado petrel 4 - 7 - - 6 8 [12] 12 [7]
 Southern fulmar 1 - - - - - 0 [1] -
 Blue petrel 1 - - - - - 0 [1] -
 Southern giant petrel 23 13 1 - - 12 16 [40] 9 [8]
 Northern giant petrel 16 7 - - 1 10 8 [30] 9 [16]
 Antarctic prion - - - - - 1 0 [1] -
 Fairy prion 1 - - - - - 0 [1] -
 Broad-billed prion - 1 - - - - 0 [1] -
 White-headed petrel 1 - - - - - 0 [1] -
 Great-winged petrel - - - - - 3 0 [1] -
 Soft-plumaged petrel - - - - - 2 0 [2] -
 White-chinned petrel 20 1 4 - 1 8 17 [32] 8 [15]
 Little shearwater - - - - - 2 0 [2] -
 Manx shearwater - - - - - 2 1 [1] -
 Unidentified giant petrel 5 1 - - - 5 1 [9] 3 [1]
 Unidentified small petrel 3 1 - - - 6 1 [8] 12 [1]

Storm petrels
 European storm petrel 1 - - - - 2 0 [2] -
 Wilson’s storm petrel 4 1 1 - - 5 2 [11] 2 [1]
 Unidentified storm petrel - 1 - - - 1 0 [1] -

Terns
 Antarctic tern 1 - - - - - 1 [1] -
 Arctic tern 2 1 - - - 5 2 [5] -
 Skuas and jaegers
 Brown skua 6 3 3 - - 4 14 [15] 8 [13]
 Arctic jaeger 3 - - - - 2 1 [3] 26 [1]
 Unidentified skua or jaeger - - - - - 1 - -

Other species
 Red-billed tropicbird 1 - - - - - 0 [1] -

 Red-footed booby - 1 - - - - 0 [1] -
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operations were relatively stable (no single events with 
admissions of > 1,000 birds) and fluctuations in the 
number of birds admitted were more likely to represent 
regional ecological dynamics. Although the proportions 
of different seabird families relatively consistent during 
this period, the total number of individuals admitted varied 
substantially, ranging from seven individuals each in 2014 
and 2016, to 32 individuals in 2002 (Fig. 2). Previous stud-
ies reported increased numbers of seabirds stranded and 
sighted at sea along the South African coast following the 
strong 1982/1983 El Niño (La Cock 1986; Avery 1989; 
Ryan et al. 1989). From 2001 to 2017, there were two 
moderate El Niño events (2002/03 and 2009/10), a moder-
ate La Niña event (2011/12), and a strong La Niña event 
(2010/11) (Null 2019). During the years of these El Niño 
and La Niña events, visitor or vagrant seabirds occurred 
relatively more frequently than in average years corrobo-
rating that the El Niño Southern Oscillation (ENSO) plays 
a role in determining the number of seabirds that strand 
on the South African coast (Fig. 2). However, because 
it is known that the populations of seabirds may present 

distinct responses to ENSO (Duffy 1990; Crawford et al. 
2003), future studies will be necessary to clarify how dif-
ferent species are affected by these fluctuations off the 
southern African coast relative to their feeding preferences 
and foraging strategies.

Reason for admission

Debilitation was the most frequent reason for admission 
(61%), and it also had a significant negative effect on an 
individual’s likelihood to survive to be released. The amount 
of tissue damage caused by malnutrition (depending on the 
severity and duration) may accumulate to irreversible levels 
and continue to manifest beyond the first days of rehabilita-
tion (Parsons et al. 2018), explaining the gradual ascent in 
the mortality rate (Fig. 4a) and the poor release rate (42%) 
observed in debilitated birds. Hypothermia and starvation 
are frequent causes of death of stranded seabirds, and may 
result from decreased prey availability due to overfishing 
or oceanographic and climatic fluctuations (La Cock 1986; 
Cury et al. 2011; Tavares et al. 2016). Furthermore, seabirds 

Fig. 4  Rehabilitation outcomes 
of visitor and vagrant seabirds 
during the first 30 days fol-
lowing admission, in relation 
to the reason for admission. a 
Debilitation, b Injury, c Oiling 
and d Molt
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stranded on the southern African coast due to winter storms 
are often in poor body condition, which suggests they were 
already struggling to obtain food (Avery 1980; Ryan et al 
1989). Overfishing and climate change have markedly 
decreased prey availability and distribution along the South 
African coast in recent decades, with profound impacts on 
the local seabird community (Crawford and Dyer 1995; 
Crawford et al. 2008, 2011). Further studies will be needed 
to evaluate if and how visitor and vagrant seabirds are also 
affected.

Injury was the second most frequent reason for admis-
sion (21%) and had the strongest negative effect on an 
individual’s likelihood of being released. Potential causes 
of injury  include predation, collision (e.g. watercrafts and 
buildings) and entanglement in fishing gear or marine debris 
(Hocken 2000, 2005; Cannell et al. 2016). Seabirds admitted 
due to injuries or trauma were often euthanized due to the 
poor prognosis, which explains their poor release rate (31%) 
and the high proportion of birds dying within the first three 
days (Fig. 4b).

Molt was the most frequent reason for admission for pen-
guins (63%). Unlike flying birds that molt their plumage 
progressively, penguins undergo a catastrophic molt process 
in which they regrow their entire plumage at once. This is 
a physiologically and energetically demanding process that 
places a critical constrain on the life cycle of these birds 
(Adams and Brown 1990; Kemper et al. 2008). A penguin’s 
inability to gain weight before molting may result in an 
arrested molt, where the molt is incomplete and the plum-
age lacks adequate waterproofing (Cooper 1978; Webster 
et al. 2016; Parsons et al. 2018). Recovering from arrested 
molt requires an extended stay at the rehabilitation center 
and the penguins may develop captivity-associated health 
problems (e.g. aspergillosis, pododermatitis), which explains 
the poor release rate (40%) and delayed mortality (Fig. 4c) 
observed in this group.

Oiling was the reason for admission of 19 (10%) birds 
in this study. It is worth noting that six of these oiled birds 
(32%) were pintado petrels brought in by a fishing vessel 
on 17 June 2010, presumably due to a unidentified oil spill 
(i.e. an oil spill that was not reported to authorities and for 
which the source is not known). The swift rehabilitation 
(Fig. 4d) and high release rate (89%) are consistent with 
the good body condition and health status that is usually 
displayed by oiled seabirds admitted to SANCCOB (Parsons 
and Underhill 2005; Parsons et al. 2018). Furthermore, 
Vanstreels et al. (2023) also found that the timing of rescue 
in oiled African penguins played a vital role in the general 
health status and higher rehabilitation success of birds 
admitted earlier after an oil spill.

Location of rescue

The majority (90%) of seabirds in this study was rescued 
from Lambert’s Bay to Cape Agulhas. This is likely related 
to the high biological productivity associated with the Ben-
guela upwelling system (Shannon 1985; Brown 1992; Phil-
lips et al. 2005), but may also be due to the higher prob-
ability that stranded seabirds will be detected, rescued, and 
brought in for rehabilitation due to the higher human popula-
tion density in the region, and the proximity to SANCCOB’s 
facility.

Most species of seabirds are subjected to stranding, but 
the degree to which different species are likely to be found 
and rescued varies (Camphuysen et al. 1999). For instance, 
swimming and diving seabirds such as penguins are highly 
vulnerable to oiling as traveling from colony to foraging 
grounds means that both the area covered and time spent in 
water are going to be greater, with both increasing the like-
lihood of being oiled. (Williams et al. 1994; Camphuysen 
et al. 1999; García-Borboroglu et al. 2006), whereas small 
flying species, such as storm petrels, shearwaters, and 
fulmars, may be more susceptible to storms (Pashby and 
Cudworth 1969; Threlfall et al. 1974; Miskelly et al. 2011; 
Tavares et al. 2016). Other factors, such as prey availability 
and distribution, interaction with fisheries, and prevailing 
wind speed and direction, are also likely to determine the 
stranding of seabirds (Camphuysen et al. 1999; Tavares et al. 
2016).

Seasonality

The Benguela upwelling has a marked seasonality; 
the South African coast experiences a peak in primary 
production during the austral spring and summer, while 
the primary production in other regions is almost entirely 
restricted to the spring (Brown 1992). There was marked 
seasonal variation in the number of visitor and vagrant 
seabirds admitted to SANCCOB (Fig.  3); however, 
there was no clear pattern that could be unequivocally 
attributed to the seasonality of the Benguela upwelling 
system. Rockhopper penguins (Eudyptes spp.) were most 
frequently admitted during summer months, which is 
consistent with previous studies in the region (Cooper 
1978; 1992b) and due to mostly molting individuals. In 
contrast, pintado petrels (Daption capense) and brown 
skuas (Stercorarius antarcticus) were predominantly 
admitted during winter months, suggesting they were 
overwintering in South African waters. The admissions 
of sooty shearwaters, white-chinned petrels, and giant 
petrels were relatively evenly distributed over the year, 
presumably because these are predominantly non-breeding 
individuals that do not have to return to their colonies for 
the breeding season.
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Age group

With regards to the age groups, juvenile birds were more 
frequently admitted than adults, and also tended to experi-
ence a marginally lower release rate than adults, suggest-
ing a poorer health status when admitted. Since fledgling/
juvenile birds are less experienced than adults in locating 
productive feeding grounds and capturing prey, wrecks of 
young seabirds are not uncommon (Avery 1989). Also, 
juvenile individuals may be attempting to disperse beyond 
their natal breeding site, or simply take advantage of not 
having to return to oceanic islands to breed, and are there-
fore able to spend a greater proportion of time foraging 
off southern Africa.

Outcome

The average release rate was 39%, contrasting with the 
83% rate for African penguins at the same facility (Parsons 
et al. 2018). However, when the reason for admission is 
considered, it becomes clear that the release rates of visi-
tor and vagrant seabirds are generally comparable to those 
of African penguins (53% release rate for debilitation, 60% 
for injury, 55% for molt, and 93% for oiling; Parsons et al. 
2018). It is therefore clear that the poorer release rates 
observed in this study are largely related to the different 
reasons for admission. On the other hand, the rehabili-
tation period in this study was relatively short, with an 
average of 14 days compared to the average of 30 days for 
African penguins at the same facility (Parsons et al. 2018). 
This is likely due to the smaller body size of the species 
in this study, which require a shorter period in order to 
gain weight and achieve an adequate body condition to 
be released. It is also worth noting that these species are 
usually released sooner in order to improve their chances 
of survival as they are more prone to health issues, such 
as respiratory infections and pododermatitis.

At sea observations

We did not find a significant correlation between the results 
of this study and the AS@S database, not even when we only 
considered the records made within South African waters. 
This disagreement might be related to a number of factors: 
(a) species with small body size and subtle differences in 
morphological characteristics, such as prions and shearwa-
ters, may be less likely to be detected and identified at sea, 
and would therefore tend to be underestimated by AS@S; 
(b) the trajectories of cruises upon which the AS@S data-
base relies are determined for other reasons (e.g. operational 
needs of the South African National Antarctic Programme), 

and this may lead to a bias in the geographical distribution 
of the sampling effort that unevenly represents different spe-
cies depending on their habitat use; and (c) depending on 
their body size, physiological and ecological characteristics, 
different species visiting South African waters are likely to 
experience dissimilar odds of becoming beach-cast, rescued 
and brought to the rehabilitation center. It is therefore clear 
that the two approaches (at-sea surveys and recording of 
beach-cast individuals) are complementary in the develop-
ment of knowledge about the diversity and density of sea-
birds that occur in coastal waters.

Species origin

South Africa’s coast lies in the subtropical zone. Therefore, 
it would be reasonable to expect the presence of vagrant and 
visitor seabirds from both tropical and temperate regions. 
However, the findings of this study agree with previous data 
showing that the majority of the vagrant and visitor seabirds 
that come to South African waters originate from temperate, 
not tropical regions (Liversidge 1959; Morant et al. 1983; 
Ryan and Moloney 1988; Ryan et al. 1989). The species 
recorded in this study can be broadly classified as:group a: 
species that breed in the northern temperate zone (north of 
35°N), including four species Corry’s shearwater Calonec-
tris borealis, European storm petrel Hydrobates pelagicus, 
arctic tern Sterna paradisaea and parasitic jaeger Stercorar-
ius parasiticus); group b: species that breed in the tropical 
and subtropical zones (35°N to 35°S)(two species: red-billed 
tropic bird Phaethon aethereus and red-footed booby Sula 
sula); and group c: species that breed in the southern temper-
ate zone (south of 35°S) (29 species, see Table 1). Interest-
ingly, birds originating from the north (i.e. groups a and b) 
were less likely to be released, which may suggest a poorer 
health status when admitted.

Additionally, it is worth noting that the vast majority of 
group c species breed on oceanic islands in the southwest 
Indian (Prince Edward, Crozet and Kerguelen islands) or 
southeast Atlantic oceans (Tristan da Cunha and Gough 
islands) (Online Resource 1). Based on large-scale ring 
recovery studies conducted from the 1950s to the 1980s, 
these island groups are indeed the main origin of seabirds 
visiting the South African coast, along with a substantial 
number of individuals from South Georgia and the South 
Orkney Islands (Morant et al. 1983). However, there were 
two noteworthy exceptions in our study: shy albatrosses 
(Thalassarche cauta), which breed on three small islands 
off the coast of Tasmania, Australia, and sooty shearwaters, 
which breed on islands off New Zealand, Australia and 
Chile, and on the Falkland/Malvinas Islands (Ryan 2017).
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Conclusion

Lastly, it is worth noting that there is an on-going debate 
on whether Antarctic and Subantarctic species that stray 
to southern continents should be released back to the wild. 
In 1996, the Scientific Committee on Antarctic Research 
(SCAR) issued a recommendation that the re-introduction of 
indigenous seals and seabirds that have been held in captiv-
ity to subantarctic islands and the Antarctic continent should 
be discouraged out of concern that it would risk introducing 
pathogens to native populations (SCAR Recommendation 
XXIV-3). However, the SCAR secretariat later clarified that 
SCAR Recommendation XXIV-3 only referred to the trans-
port and release of rehabilitated wildlife within the SCAR 
area of interest (Antarctica, its offshore islands, and the sur-
rounding Southern Ocean), and was not intended to apply to 
releases at other continents (Agreement on the Conservation 
of Albatrosses and Petrels 2014). In South Africa, the deci-
sion of whether or not visitor and vagrant Antarctic species 
(including seabirds) should be released, and what disease 
screening and release criteria should be employed, are still 
being discussed with various stakeholders. Comprehensive 
disease risk assessments have yet to be conducted both at 
national and international levels to adequately evaluate the 
different pathogens, host species potentially involved, and 
their epidemiology and ecology in order to reach a clearer 
set of criteria and recommendations.
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