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Abstract
Urbanisation has increasingly encroached on numerous bird species' natural habitats, generally negatively affecting their 
persistence. Furthermore, increased human-wildlife interactions may benefit or be detrimental to the long term persistence 
of these species. The Spotted Thick-knee (Burhinus capensis), a ground-nesting species, persists in some mosaic urban 
landscapes in South Africa. We, therefore, assessed the presence of Spotted Thick-knees and their interactions with humans 
in the fragmented natural and human-modified landscape of Pietermaritzburg, KwaZulu-Natal. We conducted presence-only 
surveys at 52 locations between July 2019 and December 2020. ‘Presence’ locations for Spotted Thick-knee were identified 
via active surveying and public participation. Newspaper articles were distributed in June 2019, requesting information on 
Spotted Thick-knee sightings. Questionnaires were also sent to respondents to collect qualitative information regarding their 
perceptions and observations of this species in Pietermaritzburg. We established that the presence of Spotted Thick-knee's 
at known locations was not random. They were present at 30 out of 52 sites for 75% of this study's duration. Fewer sites had 
Spotted Thick-knees present during non-breeding months than breeding months. Respondents' feedback highlighted the 
pressures associated with Spotted Thick-knees persistence in human-modified mosaic landscapes, particularly predation 
and disturbance by domestic pets. Our study highlights that some ground-nesting birds, such as Spotted Thick-knees, persist 
in mosaic urban landscapes, despite the anthropogenic pressures. This study highlights the need to address the paucity of 
studies on ground-nesting birds in mosaic urban landscapes to determine general trends.
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Introduction

Human global populations have increased significantly in 
the past 50 years. This has necessitated greater development 
and expansion of human settlements, especially in Africa 
(Tilman et al. 2017; da Silva and Gouveia 2020). With 
urbanisation spreading globally, cities typically require 
land and resources. This generally comes at the expense of 
the natural environment and its fauna and flora (Sol et al. 
2014; Ibáñez‐Álamo et al. 2017; da Silva and Gouveia 

2020). Numerous studies have indicated that anthropo-
genic land-use changes, especially urbanisation, are a sig-
nificant threat to biodiversity, particularly in the northern 
hemisphere (Cohen 2006; Aronson et al. 2014; Seress and 
Liker 2015; Ibáñez‐Álamo et al. 2017; Litteral and Shochat 
2017; Hersperger et al. 2018; Albert et al. 2020). However, 
other studies show that some of these altered landscapes 
generally have a mix of anthropogenic and natural elements 
creating mosaic urban landscapes that offer opportunities 
for the persistence of certain species (McCleery et al. 2012; 
Fournier et al. 2020; Spotswood et al. 2021; Downs et al. 
2021). Some of these landscapes have natural or managed 
green spaces (e.g., parks, gardens, etc.) between built-
up areas that provide suitable habitat, facilitate wildlife 
use, or act as ecological corridors for species persistence 
(McCleery et al. 2012; Widdows and Downs 2017; Downs 
et al. 2021). Some urban built areas still provide ecosystem 
functioning, but it is sometimes less complex than natural 

 * Colleen T. Downs 
 downs@ukzn.ac.za

 Kyrone K. Josiah 
 kyronekentjosiah@gmail.com

1 Centre for Functional Biodiversity, School of Life Sciences, 
University of KwaZulu-Natal, Private Bag X01, Scottsville, 
Pietermaritzburg 3209, South Africa

/ Published online: 20 June 2022

Urban Ecosystems (2022) 25:1631–1641

http://orcid.org/0000-0002-7273-448X
http://orcid.org/0000-0001-8334-1510
http://crossmark.crossref.org/dialog/?doi=10.1007/s11252-022-01254-3&domain=pdf


1 3

counterparts (Alberti 2005; Kowarik 2011; McCleery et al. 
2012; Fournier et al. 2020).

Generally, animal species that persist with increased 
urbanisation exhibit behavioural plasticity, but typically 
mobility and body size are also key aspects that influence a 
species fitness in an urban area (Kark et al. 2007; Peterson 
et al. 2007; Lowry et al. 2013; Norton et al. 2016; Bradsworth  
et al. 2017; Rivkin et al. 2019; Fournier et al. 2020; Downs 
et al. 2021). Species that are more plastic in their diet and 
habitat selection are typically more tolerant of changes in 
environmental conditions. They have greater chances of per-
sistence than species that are less tolerant and more specific in 
their diet and habitat (Peterson et al. 2007; Lowry et al. 2013; 
Norton et al. 2016; Bradsworth et al. 2017; Rivkin et al. 2019; 
Fournier et al. 2020), though there are exceptions (Downs 
et al. 2021). These species not only deal with their natural 
pressures such as predation or competition for resources but 
also conditions that escalate their natural pressures (e.g., 
decrease in suitable habitat or preferential resources resulting 
in increased competition) or newfound anthropogenic pres-
sures such as harmful environments with urban pollutants  
or human-wildlife conflict (Bonnington et al. 2015; Soulsbury  
and White 2015; Goddard et  al. 2017; Kekkonen 2017; 
Fournier et al. 2020).

Those avian species dependent on the land for a signif-
icant part of their reproductive life cycle are included in 
the reproductive behavioural group identified as “ground-
nesting birds” (Somveille et al. 2019). The global number 
of identified species in an urban context has relatively few 
terrestrial bird species studied in this context. For example, 
a review of urbanisation and nest building in birds only men-
tioned one ground-nesting species (Reynolds et al. 2019), 
while two other urban avian guild studies only mentioned 
one ground-nesting species each (Fernandez-Juric 2000; 
Lim and Sodhi 2004). There is a need for studying ground-
nesting birds with increased urban expansion that typically 
results in the decline of natural vegetation and natural land, 
which are two environmental factors they are highly depend-
ent on for survival (Callaghan et al. 2019; Somveille et al. 
2019).

Recently in some countries, including South Africa, there 
has been an increase in sightings of some ground-nesting 
bird species in urban areas, but generally, there is a paucity 
of knowledge of their urban ecology (BirdLife International 
2021; SABAP2 2021; Josiah 2021). The Spotted Thick-knee 
(Burhinus capensis) is one such species that has a presence 
in South Africa's urban areas (SABAP2 2021; Josiah 2021). 
Spotted Thick-knees have been observed in or close to urban 
areas over the past 30 years, with reports of residential gar-
dens and school grounds being used for nesting (BirdLife 
International 2021). Spotted Thick-knees are ground-nesting 
with the simplest form of nest construction, such as scrapes 
in the ground or eggs laid on bare ground; unable to perch on 

tree branches and similarly shaped objects because of their 
tridactyl foot structure; and rarely seen in the air but com-
monly sighted on the ground (Hockey 2005; Tarboton 2014; 
Hume et al. 2019). These traits emphasise their terrestrial 
dependence. They provide a suitable study model regarding 
their response to anthropogenic developments and land-use 
change in mosaic urban landscapes.

It has been increasingly important that studies should 
consider the public's observations and perceptions and 
obtain any information regarding negative and positive  
interactions with urban-dwelling species (Soulsbury and 
White 2015; Goddard et  al. 2017; Downs et  al. 2021).  
Information on human-wildlife interactions in urban areas 
is necessary for the conservation of bird species, especially 
those with greater terrestrial dependence for their survival, 
such as ground-nesting species and flightless species (Rico-
Guevara et al. 2019; Tobajas et al. 2020). These species are  
likely more vulnerable in urban areas because they depend more  
on terrestrial surfaces for significant life cycle stages (e.g.,  
nesting etc.).

Consequently, our study investigated Spotted Thick-
knees' presence in an urban metropole, Pietermaritzburg, 
and assessed resulting human-wildlife interactions. We 
expected their presence to be erratic because of the differ-
ent land uses and range of anthropogenic activities across the 
mosaic urban landscape of Pietermaritzburg. Furthermore, 
we expected that they generally are negatively affected by 
anthropogenic disturbances and pets. This study provides 
novel information about the species in an urban context.

Methods

Study species

The Spotted Thick-knee (Order: Charadriiformes; Family: 
Burhinidae) is a nocturnal bird species native to Africa. Of 
the two subspecies found in South Africa, Burhinus c. cap-
ensis is the only one found in the KwaZulu-Natal Province 
(Hume et al. 2019; SABAP2 2021). The species is catego-
rised as “Least Concern” on the IUCN red list since 2016, 
but there needs to be an update to determine the current sta-
tus of the species in terms of population numbers (BirdLife 
International 2016, 2021). Although classified as a shore-
bird, with distributions generally close to coastlines and 
aquatic environments, viable populations are located much 
further inland, even to the extent of occurring in relatively 
dry environments like savanna and desert biomes (Hockey 
2005; Hume et al. 2019; SABAP2 2021). They are com-
monly observed whilst on the ground. Although they can 
fly well and are mostly a resident species, nomadic groups 
from resident populations have been identified (Hockey 
2005). In South Africa, this ground-nesting species has a 
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known breeding period from August to April the follow-
ing year (Hockey 2005; Tarboton 2014; Hume et al. 2019). 
The species’ diet mostly consists of invertebrates, but they 
also consume small mammals and/or reptiles (Hockey 2005; 
Hume et al. 2019). More recently, this species has been 
observed in a range of anthropogenic land-use areas from 
rural farming lands to more anthropogenically influenced 
environments, such as highly developed residential suburbs 
and even areas where there is limited vegetation and green-
ery (Fig. 1) (BirdLife International 2016, 2021; Hume et al. 
2019; pers. obs.).

Study area

Our study was conducted in KwaZulu-Natal Province, South 
Africa (Fig. 1). The focus area was the city of Pietermar-
itzburg (29°37′04″ S, 30°23′57″ E) and its peri-urban sur-
roundings (within 15 km of the city perimeter). Pietermar-
itzburg is the capital city as well as the second-largest city 
in the KwaZulu-Natal Province, both in terms of geographic 

size (area = 126.2  km2) and human population (~531,990 
inhabitants as of 18 January 2021) (United Nations 2021).

Topographically, the city is situated in the Msunduzi 
River valley at the bottom of an escarpment (Bordy et al. 
2017). The region generally experiences warm-to-hot sum-
mer temperatures with frequent rainfall and dry winters with 
high diurnal temperature variation (Nel 2009). The vegeta-
tion composition, topography and subtropical climate zone 
are the major factors that contribute to the area's suitability 
as a habitat for several wildlife species, particularly bird 
species (Singh and Downs 2016a, b; Thabethe and Downs 
2018).

The city’s zoning is a mix of old and new developments 
that have created a landscape mosaic of housing, industrial 
and business infrastructure, rural areas, and natural and 
managed green spaces (Singh and Downs 2016a, b). Hous-
ing ranges from informal settlements to residential suburbs 
consisting of properties with no gardens nor vegetation, 
properties with small gardens and limited vegetation, and 
properties in high-income suburbs with large garden spaces 
and various vegetation types. Industrial and business zones 

Fig. 1  Spotted Thick-knee site locations (n = 52) included in the present study across the mosaic urban landscape of Pietermaritzburg and (a) the 
study area in KwaZulu-Natal Province, South Africa
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are generally vegetation-absent areas, although some places 
may have small gardens or a few trees. Pietermaritzburg 
has several natural and maintained green spaces, including 
areas of relatively large patches of natural vegetation and 
greenery, parks and gardens (e.g., the Hesketh Conservancy 
area) (Fig. 1). Some of these areas form potential natural 
or human-made greenbelts and/or ecological corridors for 
those species still present in and around the city (Fig. 1, 
pers. obs.).

Data collection‑ presence across the landscape

We identified Spotted Thick-knee locations in Pietermar-
itzburg using two methods in 2019 and 2020. Our first 
approach consisted of pilot observations carried out between 
1 April 2019 and 30 June 2019 in public spaces and other 
accessible spaces across the city landscape at areas where 
the study species could have been found or sighted before the 
study commenced. The potential locations for the presence 
of individuals were based on existing literature and before-
study observations of already identified locations of indi-
viduals/groups of the study species. The potential locations 
were first identified using Google Earth (Version 7.3.2), fol-
lowed by actively surveying those identified areas to ground 
truth them and visiting any other areas of possible Spotted 
Thick-knee occurrence whilst carrying out field surveys. We 
conducted these surveys during the day between 08h00 and 
17h00 when Spotted Thick-knees were least active in terms 
of movement. We did this until all publicly accessible areas 
of Pietermaritzburg were surveyed. The geographic loca-
tions of identified Spotted Thick-knees were recorded using 
a Global Positioning System (GPS, Garmin, USA). From 
this approach, 26 site locations were found by the start of 
the study field sampling on 18 July 2019.

Our second approach used public participation in the  
form of a newspaper article request for any geographic 
locations and/or information on Spotted Thick-knees'  
sightings by the public (Supplementary Material S1)  
(Singh and Downs 2016a, b). The article was distributed 
to the public in the first week of June 2019 in newspapers 
delivered throughout Pietermaritzburg and surrounding 
areas, often for free. There were 178 respondents to the  
article, but three gave sighting information for locations out-
side the study area so these three were excluded from data 
collection and analyses. Some participants gave multiple 
locations for Spotted Thick-knee sightings, and there were a 
few data points that were duplicated in terms of the general 
area where the Spotted Thick-knee were sighted. Through 
this approach, we identified 61 geographic locations of 
potential Spotted Thick-knee presence in the study area, but 
after ground-truthing locations and vetting reports of sight-
ings from respondents, we excluded 20 geographic locations 
from further data collection and analyses. We excluded these 

locations in the study because they were locations where 
either Spotted Thick-knees had not been seen for more than 
10 years; urban built development had occurred at a large 
scale, there was no natural landscape within 75 m radius of 
the site GPS location; private properties denied access when 
asked for permission; or sites with a false reporting with 
the respondent incorrectly identifying the bird species they 
sighted or the eggs when other ground-nesting species (e.g., 
Crowned Lapwing (Vanellus coronatus)).

We combined the 26 locations obtained using the first 
approach with 41 locations from the second approach, giv-
ing 52 locations because some sites were found through both 
approaches, resulting in duplications. We visited 47 sites from  
July 2019 to December 2020; while one site was visited from 
September 2019 to December 2020; two sites were visited 
from October 2019 to December 2020; one site from Novem-
ber 2019 to December 2020; and one site from January 2020 
to December 2020. These latter five sites were not visited from  
the start because respondents contacted the study investigator  
after the commencement of field data collection. No field data 
collection took place during March–May 2020 because of 
South Africa’s National Lockdown Regulations in response to 
the COVID-19 global pandemic. However, landowners typi-
cally shared information.

We visited sites at least once a month, but if the study 
species was not present during the first monthly visit, the 
site was revisited for a maximum of four further visits on 
temporally randomised days to get a recording for that spe-
cific month. If at least one Spotted Thick-knee was observed 
during a visit, the site location was recorded as ‘present’ 
for that month and recorded as ‘not present’ if there was no 
observed presence of the study species after five monthly 
visits. The duration spent at each site was a maximum of 
15 min. If the study species was not found at the site at the 
end of the 15 min., it was recorded as ‘not present’ for that 
respective visit. The study species had mobility and was not 
expected to be at the exact same place as the original sight-
ing. Therefore, a maximum radius distance of 75 m from the 
original GPS location (as the central reference point) where 
the species was first observed was used to determine whether 
the study species was still present in that relative location. 
100 m was the maximum distance the observer could see 
and accurately identify the study species. However, in  
some cases, it was impossible to clearly see the surround-
ings at 100 m for a full 360 ̊ view because of obstruction 
of sight by obstacles such as buildings, walls and trees etc. 
Therefore, it was unavoidable that access was limited to an 
area less than a 75 m radius from the original GPS location 
for some sites on private properties. Sites within the same 
suburb or at a relatively close distance were visited on the 
same day to reduce the possibility that the same individuals 
were seen at different locations within the assumed move-
ment range of the study species.
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Public interactions and perceptions of the Spotted 
Thick‑knee

A questionnaire (Supplementary Material S2) was distrib-
uted to members of the public or institutions that responded 
to the newspaper articles and requested geographic infor-
mation on the study species. Ethical permission for the 
use of questionnaires for respondents was approved by the 
University of KwaZulu-Natal Humanities and Social Sci-
ences Research Ethics Committee (Protocol number HSS-
REC/00000865/2019) following the ethical standards of the 
institutional and/or national research committee and with 
the 1964 Helsinki declaration as revised in 2013. Of the 175 
valid responders to the newspaper article, 144 completed and 
returned the questionnaire.

Data analyses

We analysed all data using IBM SPSS© Statistics version 
27 (SPSS Inc., Chicago, USA). Non-parametric tests, in 
conjunction with descriptive statistics, were used because 
of the exploratory nature of the study and the sampling of 
count data. We used a Wald–Wolfowitz Runs test with the 
corresponding exact value to determine whether sightings 
at all visited locations over the study period were random or 
not. The binary cataloguing of the data with Spotted Thick-
knee ‘present = 1; absent/not present = 0’ was suitable for 
such analyses. A user-defined value of ‘0.5’ was set for the 
test because the use of the median, mean or maximum values 
would not be statistically appropriate for binary formatted 
data. This also allowed for the inclusion of locations that 
were reported in 2019 after the first month of field visits 
because the test results would not be compromised by loca-
tions where data were not collected over the full period of 
the study. Chi-square tests were used to compare the number 
of sites with presence/no presence for the same months but 
in different years to determine significant yearly changes.

We recorded the number of responses for each question 
as a percentage of all valid reports. Descriptive statistics 
were reported for novel trends or already-known aspects, 
which could be supplemented by existing literature. We 
highlighted the reporting of injuries or deaths of Spotted 
Thick-knee separately from other responses because most 
of them were recorded under “additional comments” or 
reported separately through e-mail or telephone calls. These 
reports were labelled as ‘incidence(s)’. Some reported more 
than one incidence and/or incidences with different causes 
of injury or death to Spotted Thick-knees. A total of 216 
incidences were reported, which were separated accord-
ing to the cause of incidence. An incidence was grouped 
according to the known specific cause (domestic dog (Canis 
lupus familiaris), domestic cat (Felis catus), motor vehicle, 
pool drowning); general category of cause (wild animal); 

and unknown cause (including reports where the cause of 
injury or death was ‘speculated’).

Results

Presence across the landscape

Although the sampling method for site visits was ran-
domised, the presence of Spotted Thick-knee at locations 
throughout the months included in the study was not random 
(Wald–Wolfowitz Runs test z = –2.454; p = 0.016). Of the 
sites, 7.9% (n = 4) had at least one Spotted Thick-knee pre-
sent during all months of visit, 51.9% (n = 27) had the study 
species present during 75% to 99% of total months visited, 
34.6% (n = 18) had the study species present during 50% to 
74.9% of the total months visited and 5.8% of sites (n = 3) 
had the study species present during less than 50% of total 
months visited.

November 2019 had 92.0% of sites (n = 46) with the 
study species present, which was the highest for all months 
within the study period that had data collected. July 2019 
had 55.3% of sites (n = 26) with the study species present, 
which was the lowest for all months within the study period 
that had data collected (Fig. 2). The four months with the 
lowest presence of Spotted Thick-knees were July 2019, Feb-
ruary 2020, June 2020, and July 2020.

There was a significant difference in the number of sites 
with the presence of the study species in November 2019 
(n = 46), which was greater than the number of sites with 
a presence in November 2020 (n = 38) (χ2 = 6.28; df = 1; 
p < 0.012). There was a significant difference between 
December 2019 (n = 45) which had a greater number of 
sites with the study species present compared with sites 
indicating presence in December 2020 (n = 34) (χ2 = 7.53; 
df = 1; p < 0.05). There were no other significant differences 
between the same months in different years.

Most sites where Spotted Thick-knees occurred across the 
mosaic urban landscape of Pietermaritzburg were in residen-
tial areas, specifically gardens (n = 28; 53.9%). The other 
sites were in recreational areas such as parks and school 
sports grounds (n = 15; 28.9%); greenspaces with natural 
vegetation in mixed-zone use that were not used as recrea-
tional areas (n = 6; 11.5%); in an industrial area, specifically 
a truck yard (n = 2; 3.8%); and in a conservation area (n = 1; 
1.9%).

In some instances, we observed the movement of Spotted 
Thick-knee individuals in residential areas where we found 
them on private property in the initial month and the neigh-
bouring private property in the following month. An indi-
vidual or group in a residential garden was never observed 
to move to another open area in the site area. We made no 
observations of more than five Spotted Thick-knees at any 
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one site during a single visit. Hatchlings and immature or 
sub-adult individuals were observed during the study (pers. 
obs.). However, not all sites had a pair of Spotted Thick-
knee present, nor was there evidence of breeding and nesting 
behaviour at all sites where there were two Spotted Thick-
knee for more than one month. At some sites, hatchlings 
and/or immature adults were not detected, nor a smaller 
number of them during further visits, although site visits 
were within a period where it was known that they would 
still be with the breeding pair.

Public interactions and perceptions of the Spotted 
Thick‑knee

Most public participants (n = 118; 81.9%) had detected 
or observed Spotted Thick-knees in the afternoon 
(12h01–18h00). Spotted Thick-knees were most commonly 
seen in pairs (n = 107; 74.3%; Table 1). Spotted Thick-knees 
were most commonly observed standing or sitting still on 
the ground (n = 125; 86.8%; Table 1). They were most com-
monly observed in pairs and sometimes alone. They were 
rarely observed in family groups. This could be because the 
young are cryptic and generally hidden within taller grass 
or bush-area to prevent detection. Only two respondents 
observed them in groups of more than six members, with 
the largest group having 12 members.

Feeding by Spotted Thick-knees was observed, but the 
actual object consumed was rarely identified by respond-
ents. Their feeding action was commonly described as the 

individual moving ‘forward, pausing, pecking at the ground’ 
and then repeating the process. For instances where it was dif-
ficult to tell what was consumed because of the object being 
incredibly small-sized, possibilities include small inverte-
brates and grass seeds (Hockey 2005; Hume et al. 2019).

Supplementary feeding attempts of Spotted Thick-knee 
were reported, although relatively rarely. Items offered and 
consumed included: cheese, rice, and shredded pieces of 
roast chicken (Gallus gallus domesticus) (pers. comm.). 
Some respondents reported  that bowls of water were 
placed for the birds on extremely ‘hot’ days or they used 
to ‘bath’ and drink from the pool, water fountains or gar-
den ponds) (pers. comm.). One respondent used to set up  
a water sprinkler which the birds would drink or ‘bath’ from 
(pers. comm.). Over time this led to the Spotted Thick-
knee pair or family group waiting by the sprinkler on hot 
days (pers. comm.). Visual footage of this novel behaviour  
can be downloaded from or viewed at: https:// drive. google. 
com/ file/d/ 1GXQ4 js0ve iKmrd 0PBZv TEHCq 3V6xo vs8/ 
view.

Regarding conflict, public participants had mostly 
observed Spotted Thick-knee being threatened and pre-
dated (n = 76; 52.8%; Table 1). A total of 216 incidences 
were replorted regarding causes of injury or death to Spotted 
Thick-knees with 27.8% of reports domestic dogs (n = 60); 
19.0% of pool drownings (n = 41); 17.6% of unknown causes 
(n = 38); 13.4% of wild animals (n = 29); 12.5% of domestic 
cats (n = 27); and 9.7% of motor vehicles (n = 21).

Swimming pool drownings were reported for Spot-
ted Thick-knees, with most drowning incidents being 

Fig. 2  Number of sites with Spotted Thick-knees ‘present’ or ‘not 
present’ in this study, relative to all site locations visited for each 
month. (The top-whisker indicates the total number of sites visited 

for each month; bottom-whisker indicates sites with study species not 
present, and the white dot (○) in the bar indicates sites with study 
species present)
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hatchlings and juveniles (pers. comm.). Spotted Thick-
knee adults and hatchlings were reported as casualties of 
road-kill incidents. Unknown injuries reported included 
hatchlings, sub-adults, and adults found dead or injured, 
but the cause was not mentioned by respondents. Rela-
tively few instances of wild animal interactions with 
Spotted Thick-knees were observed, with vervet monkeys 
(Chlorocebus pygerythrus) being the most common spe-
cies reported. Still, it was noted that in a few cases around 
the same neighbourhood, incomplete Spotted Thick-knee  
carcasses had been found. The area was known to be inhab-
ited by a breeding pair of Spotted Eagle-Owl (Bubo  
africanus) (pers. comm.).

Many respondents highlighted the enjoyment Spotted 
Thick-knees gave them and how they appreciate and value 
the birds, especially in their gardens (pers. comm.). How-
ever, this appreciation was not the same for everyone. A 
few respondents mentioned that the bird is a food resource 
in some areas, although it is not consumed as frequently as 
before (pers. comm.). Three respondents expressed frustra-
tion towards Spotted Thick-knees because of their loud calls 
in the night or early morning hours before sunrise. A few 
respondents showed distaste or knew other members of the 
public who disliked the species to the point that they have 
shot and killed the individuals they have found in their gar-
dens (pers. comm.). Others expressed caution towards the 
species and tried to chase them away from their properties, 
mentioning the species being ‘bad luck’.

Discussion

We found that Spotted Thick-knee occurrence at study sites 
in the urban areas of Pietermaritzburg was not random and 
that most Spotted Thick-knees were present at sites for at 
least 75% of the months visited. Their limited movement is 
supported by existing literature for populations within this 
part of South Africa, where it has been suggested that they 
are mostly sedentary with a few individuals in a population 
that may be nomadic and that they rarely move around dur-
ing the breeding season (Maclean 1993; Hockey 2005).

There were four months with the lowest presence of Spot-
ted Thick-knees. It is no coincidence that June falls in the 
non-breeding season, July is the beginning of the breeding 
season, and February is the end of the breeding season. 
These periods are suggested to have greater movement of 
Spotted Thick-knees compared with months within the mid-
dle or ‘peak’ of the breeding season that takes place some-
time between September and December within the same year 
(Tarboton 2014).

In some instances, we observed Spotted Thick-knee 
individuals in residential areas moved to the neighbouring 
private property in the following month. This was not unex-
pected as the species is mobile and capable of flight. We  
found that most Spotted Thick-knee were present at sites in resi- 
dential areas such as residential gardens, and it is suggested 
that these areas have resources or provide some form of ben-
efit to these individuals or groups. This was corroborated by 

Table 1  Number of valid 
responses for each question 
from the total number of 
questionnaires (n = 144) 
completed and returned by 
public participants in the 
present study. (Frequency 
of responses is expressed as 
percentages)

Category Number of valid responses Frequency of 
responses as a  
percentage (%)

Detection
Morning (06h01 – 12h00) 85 59. 3
Afternoon (12h01 – 18h00) 118 81.9
Evening (18h01 – 24h00) 36 25.0
Night-time (24h01 – 06h00) 20 13.9
Number of specimens (all-at-once)
1 (Alone) 60 41.7
2 (Pair) 107 74.3
3–5 40 27.8
6–10 9 6.3
11 or more 2 1.4
Activity
Feeding 29 20.1
Staying still 125 86.8
Nesting 65 45.1
Other: walking/running 97 67.4
Conflict
Attack 26 18.1
Predated 76 52.8
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Josiah (2021) in a study of nesting Spotted Thick-knees in an 
urban landscape, showing that residential areas, specifically 
gardens, were preferred by breeding pairs and had a higher 
success rate of nesting compared with other land-use areas.

Although a group of 12 Spotted Thick-knees was 
observed by a public participant as mentioned in their 
submitted questionnaire, we made no observations of 
more than five Spotted Thick-knees at any site during a 
single visit. This is relatively common when breeding pairs 
separate from large flocks of up to 50 individuals as the 
breeding season approaches (Maclean 1993; Hockey 2005). 
Some pairs never had young present after breeding, sug-
gesting a loss of fledglings for these individuals. This is not 
uncommon for precocial ground-nesting species as they 
experience the most risk to their survival within the first 
few months or first year of hatching (Brown and Downs 
2003, 2004).

Spotted Thick-knees were most commonly seen or heard 
during the afternoon, followed by the morning period by 
respondents. Although they are more easily detected dur-
ing the daytime, most respondents observed them sitting 
or standing still, typical of their inactivity period, spending 
more time on land with limited movements during the day 
(Hockey 2005; Hume et al. 2019). Supplementary feeding 
attempts of Spotted Thick-knee were reported, although rela-
tively rarely. In contrast, this type of supplementary feeding 
was found to be common for African Woolly-necked storks 
(Ciconia microscelis) in suburban areas of KwaZulu-Natal 
(Thabethe and Downs 2018).

Respondents highlighted some of the conflicts and threats 
faced by Spotted Thick-knee persisting in urban areas. Spot-
ted Thick-knees were reported to be aggressive, especially 
during the breeding season around nest sites, and were 
observed to spread their wings wide and screech loudly 
whilst moving towards the perceived threat or in a direc-
tion that would take the perceived threat’s attention away 
from the nest as previously documented (Hockey 2005; 
Tarboton 2014; Hume et al. 2019). The most commonly 
observed threat to Spotted Thick-knees were domestic pets, 
specifically dogs. Respondents reported domestic cats were 
observed less as threats in reports of conflict, but this could 
be attributed to cats being crepuscular and sometimes show-
ing peak activity at nighttime (Long et al. 2020). It is pos-
sible that many interaction events between Spotted Thick-
knees and cats were not observed by respondents. This is 
supported by an additional comment from a respondent with 
the following statement: “In the morning I found the dead 
bird with scratches on the body, it looked like a cat attacked 
it as I heard its distress call followed by a cat screeching” 
(pers. obs.). Domestic cats and dogs are frequently men- 
tioned as predation threats faced by wildlife in human-modified  
habitats (Long et al. 2020; Luna et al. 2021).

Urban persistence has allowed some species to limit 
predation from their natural predators because these areas 
may be inaccessible to such predators, which are gener-
ally much larger in size, making it difficult to inhabit urban 
areas (Manton et al. 2019). However, studies have shown an 
increased urban presence for some raptor species in South 
Africa (McPherson et al. 2021), such as the Verreaux’s 
Eagle (Aquila verreauxii) (Symes and Kruger 2012); Pere-
grine Falcon (Falco peregrinus) (Altwegg et al. 2014); Black 
Sparrowhawk (Accipiter melanoleucus) (Rose et al. 2017); 
and Crowned Eagle (Stephanoaetus coronatus) (McPherson 
et al. 2019; Downs et al. 2021). The raptor species within the 
study area included natural predators of the Spotted Thick-
knee such as the Verreaux’s Eagle and Spotted Eagle-Owl, 
although their abundance and specific habitats are not fully 
known. Their presence suggests that some of the Spotted 
Thick-knee population in the study area are at risk from pre-
dation by unnatural and natural predators.

Many respondents enjoyed having Spotted Thick-knees 
in their garden. Bird species in gardens or green spaces in 
urban areas have been frequently mentioned as providers of 
calmness and joy to humans (Thabethe and Downs 2018; 
Methorst et al. 2020). However, this appreciation was not 
for everyone. A few respondents mentioned that Spotted 
Thick-knees are a food. Spotted Thick-knees were previously 
considered game birds (Maclean 1993), but this designation 
was recently removed (Hockey 2005; Hume et al. 2019). A 
few respondents disliked the species to the point that they 
have shot and killed the individuals they have found in their 
gardens (pers. comm.). Others were concerned the species' 
presence was a bad omen. This has been documented in 
Zulu culture, where Spotted Thick-knees are called ‘umban-
gaqhwa’, which means ‘causer of frost’ and their appearance 
at a location is associated with trouble (Msimang 1975). 
However, others say it is more their appearance when they 
lie low, with the white spots on their back looking like frost 
on a rock (Koopman et al. 2020). South Africa is a diverse 
country with inhabitants of various cultures and traditions. 
Therefore, it is important to gain insight into these social 
factors because they could prevent the species from occupy-
ing potentially suitable habitats.

Conclusions

From our study of the Spotted Thick-knee population across 
Pietermaritzburg's mosaic urban landscape, it was evident 
that the Spotted Thick-knee individuals/groups were a part 
of a resident population and their presence in select areas 
was not random. Spotted Thick-knees frequently inhabited 
human-modified habitats such as gardens. Public participa-
tion data and responses showed select areas provide suitable 
habitat for nesting and access to resources both natural and 
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unnatural (i.e., supplementary feeding). These areas may 
also provide relative safety from natural predators. However, 
the risks to Spotted Thick-knee survival in the gardens of 
urban dwellings were apparent, especially as prey to domes-
tic pets. This study highlights the need to address the paucity 
of studies on ground-nesting birds in urban landscape mosa-
ics to determine general trends.
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