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ABSTRACT 

 

Despite their popularity, parrots are the worldôs most threatened birds. Lovebirds (Agapornis) 

are very popular pet and aviary birds and as ecologically specialised species in the wild, they 

are also among the most threatened group of birds. Lilianôs lovebird Agapornis lilianae is a 

mopane Colophospermum mopane woodland specialist. This study represents the first 

detailed investigation of the species ecology in the wild.   

The current distribution of Lilianôs lovebird in Malawi was explored. Furthermore, 

the extent of the largest resident population in Liwonde National Park (LNP) was 

investigated. Five new atlas records are reported; three within 40-56 km of the LNP 

population, and two were over 150 km south and north of LNP respectively. One of them in 

Kasungu National Park is about 66 km from the Lilianôs lovebird population in Luangwa 

Valley, Zambia. Lilianôs lovebirds occurred throughout LNP with the highest abundance in 

the central section. Seasonal movements to areas outside the park were recorded. A variety of 

vegetation types were used by the lovebirds. The strongest vegetation associations were with 

seasonally wet grasslands and not mopane woodlands. 

The abundance and density of the Lilianôs lovebird in LNP was investigated. The 

highest density estimates of 17 ± 4.8 lovebirds km
-2

 were recorded in LNPôs mopane 

woodland. However, number of observations per transect differed significantly. Waterhole 

counts had the lowest estimates (10 ± 3.5 lovebirds). Flyway counts had the intermediate 

estimate (14 ± 3.0 lovebirds). The total population of Lilianôs lovebirds in LNP is therefore 

estimated to be about 4000 individuals. The use of line transect counts at the end of the rainy 

season is recommended for continued monitoring of Lilianôs lovebirds abundance in LNP.  
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Lilianôs lovebird is a secondary cavity user adapted to mopane woodlands. We 

investigated its roost characteristics and roosting behaviour. We quantified tree and roost site 

variables for roost and non-roost trees. Roosting behaviour was observed during the morning 

and late afternoon. Lilianôs lovebirdsô roosts were located in large tall mopane trees with a 

mean diameter at breast height (dbh) of 57.4 ± 1.64 m, a mean height of 16.5 ± 0.42 m, and 

with a mean cavity height of 10.0 ± 0.05 m. All roosts were located in mopane trees within 

mopane woodland with 10 ï 50 % tree cover.  Non-roost areas had significantly smaller trees 

(mean dbh = 39.4 ± 1.72 m) and were located significantly closer together. Human 

disturbance was low in both areas, however, evidence of elephant Loxodonta africana 

browsing was high with large areas of stunted mopane woodland recorded in non-roost areas. 

We recommend that the current LNP vegetation map be updated to highlight areas of stunted 

mopane woodland unsuitable for Lilianôs lovebird roosts. The impact of elephant browsing 

on large mopane trees should be assessed to understand its impact on the availability of 

suitable cavities for lovebirds and other tree cavity-reliant vertebrate species. 

Investigations into the diet and foraging behaviour of the Lilianôs lovebird revealed 

they fed on 30 different plant species. These occurred in six habitat types, two of which were 

outside LNP (agriculture fields and dambos). In the wet season majority of Lilianôs lovebirds 

(23 %) foraged in dambo areas, whilst in the dry season (August ï November) the lovebirds 

mainly foraged in grasslands with tree cover (18 %). In mopane woodland feeding flock sizes 

differed significantly between the wet (mean = 20 ± 1.0 lovebirds) and dry season (mean = 34 

± 2.3 lovebirds). Grass seeds were their main food source from December to June. Lilianôs 

lovebirds diet was more diverse from July to November and included leaves, leaf buds, fruits, 

fruit seeds and herbs. Grass seeds fed on during the wet season had a high protein and energy 
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content. The Lilianôs lovebirds foraging habitat is protected within LNP, however, early 

burning in areas outside the park needs to be monitored. 

The breeding biology of the Lilianôs lovebird was investigated. Data were collected 

through a combination of direct observations and infrared camera traps during three breeding 

seasons. Results show large similarities with the black-cheeked lovebird A. nigrigens in 

Zambia. The breeding season was from February to May. Lilianôs lovebirds nested mainly in 

south-east oriented deep cavities (Ó 1 m) located in large mopane trees (mean dbh = 57.6 ± 

2.35 cm). Nests were located in loose clusters in the areas they roosted (mean distance to 

nearest nest = 24.2 m). Nest fidelity was observed. Clutch size ranged from 3 ï 6 eggs, (mean 

5.0 ± 0.22). We recorded 49 % hatching success and 69 % fledging success. Results suggest a 

low breeding success mainly due to the loss of eggs to predation. 

The use of poison to kill wildlife is a threat to biodiversity. In LNP illegal hunters 

poison naturally occurring waterholes to catch mammals and birds for food. Lilianôs 

lovebirds are among the victims at these poisoned waterholes. Lilianôs lovebird population in 

LNP represents about 20 % of the global population. The drinking habits of the Lilianôs 

lovebird, the availability of natural waterholes and the occurrence of poisoning incidents in 

LNP were investigated. Results showed Lilianôs lovebirds congregate at waterholes in the dry 

season with flock sizes ranging from 1 to 100 individuals. Significantly larger flock sizes 

were seen in the dry season compared with the wet season.  The number of poisoning 

incidents/year ranged from 1 to 8. The dry season had the highest numbers of poisoning 

incidents. Lilianôs lovebirds were killed at approximately four poisoning incidents each year 

between 2000 and 2012. The number of lovebirds found dead at a poisoned pool ranged from 

5 to 50 individuals. A list of other species affected by the poisoning is provided. There is 

need for increased efforts in preventing this lethal activity in the park. 
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Avian diseases are considered to be one of the key threats to bird conservation. 

Psittacine beak and feather disease (PBFD) is the most significant infectious disease in 

psittacines. It is caused by the beak and feather disease virus (BFDV) and currently has no 

cure. PBFD threatens the survival of wild populations of endangered parrots in Africa. The 

occurrence of BFDV was investigated in wild populations of Lilianôs lovebird. In addition, 

evidence of blood parasites presence was also investigated to determine their general health. 

All samples (n = 48) tested negative for BFDV. Blood parasites were observed in 13 of the 

48 samples (27 %). Investigation of virus occurrence in other known populations of the 

species is recommended to assess the conservation risk faced. 

Lilianôs lovebirds (n = 55) were mist-netted and ringed in LNP. Measurements 

showed that females were significantly larger than males. About 50 % of the birds ringed in 

October were half way through their primary moult indicating that moulting starts in earlier 

months possibly just after the breeding season in April.   

This study highlights three of the key threats (waterhole poisoning, habitat loss and 

predation) to the conservation of Lilianôs lovebirds in LNP and provides proposed actions to 

address these threats.  
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PREFACE 
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CHAPTER 1: Introduction  

 

Ecology, conservation biology and African birds  

Organisms and the relationships they have with their environment provide the basis of the 

science of ecology (Haeckel 1866). These relationships, at both spatial and temporal scales, 

include organism characteristics, evolution, populations, interactions, community 

organization and many more (Belovsky et al. 2004). The ecology of a species is essential in 

planning for its conservation (Doak & Mills 1994, Snyder et al. 2000). Conservation biology 

addresses the biology of species, communities, and ecosystems that are in crisis (Soulé 1985). 

These require targeted and strategic conservation action in order to reduce the rate of loss 

(Hoffmann et al. 2010). 

Birds have popular appeal, and are known and studied more than any other species 

(Brooks et al. 2008). In Africa, birds are part of many cultures (BirdLife 2013a). 

Nevertheless, about 10% of all African bird species are threatened with extinction, with 25 

species up listed on the IUCN list between 2005 and 2012 (BirdLife 2013a). Poisoning, 

hunting, habitat loss and capture for the illegal bird/pet trade are some of the threats that these 

bird populations are facing (Eid et al. 2011, BirdLife 2013a). The need for ecological studies 

that can inform conservation actions cannot be over emphasized.  

 This study aims to elucidate the ecology of a poorly known small parrot, Lilianôs 

Lovebird Agapornis lilianae in Malawi. These are needed to inform conservation measures to 

ensure the continued existence of this species. This is the first detailed study of this species in 

the wild. It also contributes to the global need for the conservation of parrots. 
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Parrots  

Parrots (family Psittacidae) are represented by about 330 parrot species worldwide (Collar et 

al. 1994). The majority are resident in the southern hemisphere; Africa, Australasia and South 

America (Waterhouse 2006). However, fossil records suggest plesiomorphic parrots and 

parrot-like bird were once resident in the northern hemisphere, especially northern Europe 

(Waterhouse 2006). The oldest African fossil parrots were found in Langebaanweg (South 

Africa) and these fossils have led to the recent description of two new parrot species 

(Manegold 2013).  

Parrots are a popular and easily recognised bird species (Collar 1997, Perrin 2012, 

Martin et al. 2014a,b). Their beautiful plumage, longevity, and some species ability to mimic 

human speech (Wright et al. 2001) have made them one of the most desired pet bird species 

in the world (Pires and Clarke 2011). They are also the worldôs most threatened birds (Collar 

et al. 1994, Collar 1997, Owens & Bennett 2000).  At least 29 % (95 species) of the worldôs 

parrots are threatened (Snyder et al. 2000). A combination of habitat loss and their capture for 

the pet trade are the key threats to their populations (Collar 1997, Snyder et al. 2000, Perrin 

2012). In 2000 an action plan was drawn with the goal to ensure the conservation of the 

worldôs parrot species (Snyder et al. 2000). This plan clearly recognized that most of the 

threatened parrot species lacked comprehensive field studies to plan for their conservation 

(Snyder et al. 2000). This has resulted in an increase of published parrot accounts worldwide 

(Martin et al. 2014). New information on parrot ecology and conservation status has led to a 

number of red list updates in the IUCN Red List (BirdLife 2013a,b; Martin et al. 2014).  

Parrots in Africa and its islands were previously poorly known, however, in recent years 

publication of parrot research, including comprehensive species accounts, books and reviews 

have contributed to knowledge of these species (Perrin 2012, Martin et al. 2014a,b). There 
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are 24 species of parrots in Africa, Madagascar and Mauritius (Perrin 2012). The African 

species are represented by five genera Poicephalus, Psittacus, Coracopsis, Agapornis and 

Psittacula (Perrin 2012).  

 

Lovebirds 

The genus Agapornis is endemic to Africa and Madagascar and comprises the smallest of all 

the African parrots (Perrin 2012). Agapornis is derived from two Greek words óagapeô and 

óornisô. The word óagapeô is from early 17
th
 century Greek and means óloveô, more especially 

óbrotherly loveô (Jobling 2010). The word óornisô is a classical Greek word meaning óbird / 

avifaunaô (Jobling 2010).  Thus the representatives of the genus Agapornis are commonly 

known as lovebirds. Another suggested reason for this common name is their habit of 

indulging in mutual preening (Forshaw 1977).   There are nine species, eight on mainland and 

one species in Madagascar (Perrin 2012). All African species have bright green plumage with 

facial masks of varying colours and extent. In contrast, the Madagascar lovebird species, the 

grey-headed lovebird (Agapornis canus) differs slightly from the rest having a green body 

and a completely grey head. The eight African species have an allopatric distribution 

covering a wide range of sub-Saharan Africa (Perrin 2012, Table 1). 
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Table 1. Summary of the threat status and distribution of the lovebird species (Birdlife 

International 2013b). 

Species Threat status & distribution 

Agapornis canus  

(Grey-headed lovebird) 

Least Concern. Native to Madagascar. It has a wide 

range but its population has not been quantified. 

Agapornis swindernianus  

(Black-collared lovebird) 

Least Concern. Native to Cameroon; Central African 

Republic; Congo; Congo, The Democratic Republic of 

Congo; Côte d'Ivoire; Equatorial Guinea; Gabon; 

Ghana; Liberia; Uganda. 

Agapornis pullarius  

(Red-headed lovebird) 

Least concern. Species has a wide range occurring in 

over 10 countries. Population largely unknown. 

Agapornis roseicollis  

(Rosy-faced lovebird) 

Least concern. Native to Namibia, South Africa & 

Angola. Has a wide range. 

Agapornis taranta  

(Black-winged lovebird) 

Least concern. Native to Ethiopia & Eritrea. Has a wide 

range. Population thought to be increasing. 

Agapornis fischeri  

(Fischer's lovebird) 

Near-threatened. Endemic to Tanzania. Population 

declining due to trapping for export. 

Agapornis personatus  

(Yellow-collared lovebird) 

Least concern. Native to Tanzania, introduced to Kenya 

& Burundi. Has a wide range. 

Agapornis lilianae  

(Nyasa lovebird) 

Near-threatened. Occurs in Mozambique, Malawi, 

Tanzania, Zambia & Zimbabwe. Small population 

suspected to be declining. 

Agapornis nigrigenis  

(Black-cheeked lovebird) 

Vulnerable. Endemic to Zambia. Has a small localised 

distribution. 

Note: wide range- wide includes several countries or a whole country. 
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Lovebirds are popular pet and aviary birds (Collar 1997). The trapping of wild 

lovebirds for the illegal pet trade remains a major threat to their wild populations (Collar 

1997, Martin et al. 2014a,b). In the last two decades there have been records of trade in all 

lovebird species apart from A. swindernianus (Martin et al. 2014b). Very little information 

exists on this species and it is largely unknown in local and international trade (Perrin 2012). 

Agapornis fischeri, A. personatus and A. roseicollis were among the most traded lovebirds in 

the last two decades (Martin et al. 2014b). The lack of ecological data on wild populations of 

lovebirds makes it difficult to estimate the impact of the illegal pet trade on them. 

Several studies have investigated various aspects of lovebird biology in captivity 

(Dilger 1960, Kock et al. 1993, Burton et al. 2008). In the wild, only three species have been 

studied. Firstly, the black-cheeked lovebird, endemic to Zambia, had detailed studies of its 

distribution and biology investigated (Dodman et al. 2000, Warburton 2003, Warburton & 

Perrin 2005a,b). These highlighted the threats and areas to be protected for its conservation 

(Dodman et al. 2000, Warburton 2003). Secondly, the rosy-faced lovebird, endemic to 

Namibia, had its diet, breeding and spatial ecology investigated (Ndithia and Perrin 2006a,b, 

Ndithia et al. 2007). Thirdly, a study in Tanzania investigated the diet and inter-specific 

associations of Fischerôs lovebird (Mwangomo et al. 2008). In addition to these, a study on 

inferences of breeding from moult of a hybrid population of lovebirds at Lake Naivasha in 

Kenya was undertaken (Thomson 1990). The current study focuses on Lilianôs lovebird, 

previously little investigated in the wild.    
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Lilianôs / Nyasa lovebird 

Named after Miss Lilian Elizabeth Sclater, the British naturalist and traveller in East Africa 

(Shelley 1894), the Lilianôs lovebird Agapornis lilianae (Fig. 1) was first observed in the 

upper Shire area of Malawi (then Nyasaland) by Sir John Kirk (Ibis, 1864, pp 329). It was 

initially wrongly identified as Agapornis roseicollis (Ibis, 1864b, pp 329), then later corrected 

by Captain G.E. Shelley in 1894 who described it from a voucher specimen collected in Fort 

Liwonde (Ibis, 1884 p466). Lilianôs lovebird is red listed as a near threatened species due to 

its small population estimated to be less than 20 000 (Birdlife 2013b). Its population is 

scattered in small sub-populations along the Zambezi Valley (Warburton 2005). 

.  

Figure 1. Lilianôs lovebird, adult. Liwonde National Park, Waterhole three, 14 October 2008. 

(photograph by Bentely Palmer). 
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Lilianôs lovebird occurs in south-east Zambia and southern Tanzania along the 

Luangwa River, into Mozambique, Zimbabwe, and along the Shire River in southern Malawi 

(Warburton 2005, Dowsett-Lemaire & Dowsett 2006, Dowsett et al. 2008, BirdLife 2013b, 

Fig. 2, Table 2). In Malawi a resident population of Lilianôs lovebird occurs in Liwonde 

National Park (LNP, Fig. 2, 3), which lies along the Shire River. These lovebirds are often 

seen being sold along the roads near LNP, however, Lilianôs lovebirds have never been 

sighted (Mzumara, pers. obs.). There are no aviaries in and around LNP, therefore all 

individuals seen are from the wild population (Mzumara, pers. obs.). The lovebirds continued 

existence in LNP is threatened by poachers who poison water pools in order to catch small 

mammals (pers. comm.). The communities around LNP view the lovebird as an agricultural 

pest and hunt them in their crop fields (Mzumara, pers. obs.). The impact of these activities 

on its population was unknown.  

 

Figure 2: Map showing the distribution of Lilian's lovebird (BirdLife International 2013b). 
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 Table 2. Distribution localities of Lilianôs lovebird according to country. 

Country and area Location 

Southern Tanzania A single observation in the Songwe area (N. Baker, pers. comm.) 

Southeast Zambia Common along the Luangwa Valley, north at least to the Muzi River & near 

Chama. Reported to occur in the Luano and Rufunsa Valleys (Dowsett et al. 

2008) 

Northwest 

Mozambique 

Present in the drier parts of the Zambezi River Valley in Tete district, where 

locally common. Recorded in Chicoa, Chishomba/Cachomba, and 

Zumbo/Alexander, & collected in Messenguese (Parker 2005) 

Northern Zimbabwe Occurs in the middle Zambezi below the escarpment from the Angwa & 

Hunyani Rivers westwards to Binga & Msuna, although much suitable 

habitat has been lost within the Kariba Basin (Irwin 1981). 

Southern Malawi Common in Liwonde National Park & surrounding areas along the Shire 

River, in southern Malawi. Few records from Kasungu National Park in the 

North of the country (this study, Dowsett-Lemaire & Dowsett 2006) 

 

Study area 

LNP is bordered by three districts Machinga, Mangochi and Balaka (Fig. 3) and is part of the 

Liwonde-Mangochi Protected Area Complex (LMPAC). The greater part of LNP is located 

in Machinga District in southern Malawi.  The LMPAC comprises two protected areas, 

Liwonde National Park located between 14°36ô to 15°03ôS and 35°15ô to 35°26ôE, and the 

Mangochi Forest Reserve (MFR) to the north (Manongi 2004). LNP covers an area of 548 

km
2
 and ranges in altitude from 474 to 921 m asl. The park has a óhardô boundary without a 

buffer zone along most of its length (Thomson 1998).  
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LNP is bound in the west by the Shire River and Lake Malombe and in the east by 

hills and ridges of the escarpment (Fig. 3). The topography is gently sloping, upward from the 

river, and is broken by two isolated groups of hills. The average annual rainfall recorded from 

1977 to 1995 reported by the Research Unit at Chinguni was 999 mm with a maximum 

record of 1,091 mm (Happold & Happold 1990) and a minimum of 401 mm (Bhima 1998).  

Over nine-years (1986-1994) the same station recorded a mean maximum temperature of 

31.2
o
C for November and mean minimum temperature of 18.5

o
C for July (unpublished data, 

Bhima 1998).  

Around the borders of LNP there is a high density of villages with approximately 115-

126 inhabitants km
-2

 (NSO 2008). The annual human birth rate of 2.5 ï 5 % (FAO 1997) 

indicates that the population is growing and will double by 2030 (NSO 2008). This places 

great pressure on land in and around LNP. This high population density imposes poaching 

pressure on LNP. Some of the local community members that hunt illegally in LNP now use 

lethal hunting methods such as poisoning waterholes (pers. comm.). These methods have a 

potentially devastating impact on the parks biodiversity especially on a gregarious bird like 

the Lilianôs Lovebird (Mzumara pers. obs.). This lethal hunting is a major reason this study. 
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Figure 3. Location of Liwonde National Park (LNP) in Malawi. 
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Study objectives 

This study investigated the distribution of Lilianôs Lovebirds in LNP and Malawi and 

estimated its population density in LNP and compared this with suggested earlier population 

estimates (Dowsett-Lemaire & Dowsett 2006). The natural diet, drinking requirements, 

roosting and breeding behaviour were also investigated through field observations. The 

existence of threats such as disease, illegal trade, poisoning, predation and capture for food 

were investigated. The data chapters of this thesis have been prepared as manuscripts for 

international peer review journal submission. Therefore each of these chapters is formatted 

for a specific journal, and some overlap and repetition between chapters has been 

unavoidable. There is a final concluding chapter. 

 The data chapters are as follows: 

Chapter 2: Distribution of Lilianôs lovebirds in Malawi.  

Chapter 3: Abundance of the Lilianôs lovebird in Liwonde National Park, Malawi.  

Chapter 4: Feeding ecology of the Lilianô lovebird Agapornis lilianae in Liwonde 

National Park, Malawi. 

Chapter 5: Roosting behaviour and characteristics of cavities used by Lilianôs 

lovebird Agapornis lilianae in Liwonde National Park, Malawi. 

Chapter 6: Breeding biology of Lilianôs lovebird Agapornis lilianae in Liwonde 

National Park, Malawi. 

Chapter 7: The drinking habits of the Lilianôs lovebird and incidents of poisoning at 

waterholes. 

Chapter 8: Prevalence of the beak and feather disease virus in Lilianôs lovebirds 

Agapornis lilianae in Malawi. 
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Chapter 9:  Notes from ringing Lilianôs lovebird Agapornis lilianae in Liwonde 

National Park, Malawi. 
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Abstract 

Lilianôs Lovebird Agapornis lilianae is a Mopane Colophospermum mopane woodland 

specialist. Its global population is sparse and is spread along the Zambezi valley with little 

known about its current distribution and status. Consequently, the current distribution of 

Lilianôs Lovebird in Malawi was explored. Furthermore, the extent of the largest resident 

population in Liwonde National Park (LNP) was investigated. Local birders and tourist 

guides provided distribution information from across Malawi. Transect walks were conducted 

to collect data from LNP. Five new atlas records are reported; three within 40-56 km of LNP 

population and two, were over 150 km south and north of LNP respectively. One of them, 

(KNP) is about 66 km from the Lilianôs Lovebird population in Luangwa Valley, Zambia. 

New national records suggest seasonal movements. Lilianôs Lovebirds occurred throughout 

LNP with the highest abundance in the central section. Seasonal movements to areas outside 

the park were also recorded. A variety of vegetation types were used by the lovebirds. The 

strongest habitat associations were with seasonally wet grasslands and not Mopane 

woodlands as would be expected. Conservation efforts should also include these vegetation 

types. 

Keywords: Lilianôs Lovebird, Agapornis lilianae, distribution, Mopane woodland. 
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Introduction  

The loss of forests and woodlands in Africa is largely caused by their conversion to 

agricultural lands (FAO 2010). Habitat loss occurs due to deforestation and is a key threat to 

biodiversity (Owens and Bennett 2000). It is one of the key reasons behind the up-listing of 

25 African bird species to higher categories of threat between 2005 and 2012 (BirdLife 

2013). Human population growth, poverty, weak governance and political systems all 

contribute to high deforestation rates in Africa (Mather and Needle 2000, Lambin et al. 2001, 

Smith et al. 2003, Rudel 2007). However, regardless of this threat, the status and distribution 

of many threatened bird species in Africa is still unknown (Brooks et al. 2008). It is important 

to enable monitoring of populations over time, and to understand the impact of various 

threats (Snyder et al. 2000, Brooks et al. 2008, BirdLife 2013). 

Information on status and distribution is of great importance for parrot species as they 

are among the worldôs most threatened species with a high extinction risk (Snyder et al. 2000, 

Martin et al. 2014). Africa, Mauritius and Madagascar are home to 24 parrot species 

belonging to five genera, Poicephalus, Psittacus, Coracopsis, Agapornis and Psittacula 

(Perrin 2012). Most have an allopatric distribution, covering a wide variety of habitats 

ranging from closed forests to arid zones (Fry et al. 1988, Perrin 2012). The genus Agapornis, 

commonly known as the lovebirds, is the smallest of all African parrots (Perrin 2012). It has 

nine species, eight on mainland Africa and one in Madagascar (Forshaw 1989, Perrin 2012).  

Lilianôs Lovebird Agapornis lilianae is a near Zambezian endemic with a restricted 

range extending downstream from the Zambezi Valley (Clancey 1996, Dowsett-Lemaire and 

Dowsett 2006). Isolated populations are distributed in southern Tanzania, south-east Zambia, 

southern Malawi, north-western Mozambique and northern Zimbabwe (Warburton 2005, 



 

 

19 

 

Dowsett-Lemaire and Dowsett 2006). Lilianôs Lovebirds are a specialist of Mopane 

Colophospermum mopane woodlands but are reported to move seasonally to more mixed 

woodland (Harrison et al. 1997, Parker 2005). They are a Near-threatened species because of 

their small global population of < 20 000 birds which has a restricted distribution and 

specialised habitat (Perrin 2012, BirdLife 2014). Like most other parrots, Lilianôs Lovebirds 

are regarded as a CITES II species, meaning that if trade is not closely monitored the species 

will likely  face a high risk of extinction (CITES 2012). 

Habitat destruction and the trapping of wild birds for the illegal pet trade are among 

the major threats to Lilianôs Lovebird (Couto 1996, Harrison et al. 1997, Parker 2005, Perrin 

2012). The creation of the Kariba Dam in Zimbabwe and the Caborra Bassa Dam in 

Mozambique in the 1960ôs and 1970ôs caused considerable damage and destruction to 

Lilianôs Lovebird habitat (Parker 2005). Illegal shipments of over 3000 wild-caught Lilianôs 

Lovebirds were seized in Zimbabwe in the 1990ôs (Couto 1996) and an estimated 9 938 

Lilianôs Lovebirds were traded between 1990 and 2009 (Perrin 2012). Despite these threats, 

there have not been studies to determine the habitat associations, seasonal movements, status 

and or distribution of Lilianôs Lovebird in its range.  

An accurate knowledge of a speciesô distribution and population trend is necessary to 

understand its population dynamics and design better conservation initiatives (Snyder 2000, 

Perrin 2012). Prior to this study, in Malawi, Lilianôs Lovebirds were known to be confined to 

the upper Shire River valley in Liwonde National Park (LNP) and in Mbalachanda, north-

western Malawi, close to the Zambian border (Dowsett-Lemaire & Dowsett 2006). A single 

record from the mid 1940ôs for the Kalembo area, west of LNP also exists (Dowsett-Lemaire 

and Dowsett 2006). LNP is a globally recognised Important Bird Area (IBA) (Dowsett-
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Lemaire et al. 2001) on the eastern banks of the Shire River which is Lake Malawiôs only 

outlet.  

This study established the current extent of Lilianôs Lovebird distribution in Malawi, 

in light of its historical range. We also investigated the habitat association of the LNP 

lovebird population. We predicted the Lilianôs Lovebird distribution to be concentrated in 

Mopane woodland within LNP, as recorded for its closest relative, the Black-cheeked 

Lovebird A. nigrigenis in Zambia (Warburton 2003, 2005). 

 

Methods  

Study Area 

LNP is located between 14
o
36ô to 15

o
03ôS and 35

o
15ô to 35

o
26ôE (Manongi 2004). It covers 

an area of 548 km
2 

and ranges in altitude from 474 to 921 m a.s.l. The park has a óhardô 

partially fenced boundary with no buffer zone along most of its length (Thomson 1998). The 

most common land use in the areas immediately bordering the park is agriculture (Mzumara, 

pers. obs.). To the west of the park, 1 km from the boundary, are the two major water bodies 

for the park; Lake Malombe and the Shire River. These two joined water bodies cover a 

distance of about 35 km from north to south of the park (Fig. 1 and 2). 

Around the borders of LNP is a high density of villages with approximately 115-130 

inhabitants per km
2
 (NSO 2008). The annual human birth rate of 1.2 % (NSO 2008) places 

great poaching pressure in the protected area (Dowsett-Lemaire and Dowsett 2006). Six main 

vegetation communities are recognised in LNP; riverine and flood plain vegetation, tree  
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Figure 1: Distribution of Lilian's Lovebirds in Malawi including historical sites (Dowsett-

Lemaire & Dowsett 2006), new sites recorded in this study and the current IUCN distribution 

maps (IUCN 2012). 
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savannah, Combretum savannah-woodland, C. mopane woodland, termitaria communities 

(thickets) and dry forest (Hall-Martin 1969). The dominant vegetation is Mopane woodland 

covering approximately 70 % of its area (Dudley 1994). We used vegetation descriptions 

described by the Zoological Frankfurt Society LNP vegetation management map 

(Msikuwanga pers. comm.). The map divides LNPôs main vegetation communities into nine 

classes (Table 1). 

 

Table 1: Percentage of observations and mean flock size of Lilianôs Lovebirds recorded in 

different vegetation types in Liwonde National Park, Malawi. 

Vegetation Type 

Sightings 

(n) % 

Mean flock size 

(± SE) 

Mopane 168 57.7 10.8 ± 0.1 

Grass with tree cover  53 18.2 17.4 ± 0.5 

Tall grass, tree savanna 24 8.3 17.8 ± 1.1 

*Agriculture fields  17 5.8 12.5 ± 1.4 

Mixed savannah woodland   10 3.4 8.8 ± 0.6 

Riverine thicket  8 2.8 22.4 ± 2.6 

Seasonally wet grassland  6 2.1 25.2 ± 6.2 

*Water   3 1.0 5.0 ± 1.7 

Escarpment mixed woodland  1 0.3 11 

Marsh  1 0.3 12 

Dry deciduous forest/thicket 0 n/a n/a 

*Not part of LNP vegetation 
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Distribution of Lilianôs Lovebird in Malawi 

Historical distributions of Lilianôs Lovebird were obtained from the Birds of Malawi Atlas 

(Dowsett-Lemaire and Dowsett 2006). Data from across Malawi were collected from June 

2010 to December 2013. Information leaflets, which included Lilianôs Lovebird sighting 

record sheets, were distributed to scout camps in protected areas, national tourism guides, 

tour operators and other interested birders to report and record any Lilianôs Lovebird sighting 

throughout Malawi. Site visits to all reported areas were conducted between October 2010 

and December 2013. 

 

Distribution of Lilianôs Lovebirds in LNP 

LNP Management uses an existing map of 25 transects (2 km apart) across the park for an 

annual mammal census. Thirteen transects were selected from the existing transect map (Fig. 

2). Each transect was walked at a constant speed (approx. 2 km h
-1

) east to west twice a year 

in 2010 and 2012; once immediately after the rainy season (April ï May) and once in the dry 

season months of September ï October (the term dry season refers to the period from August 

to November, this is the time of the year when the park receives little to no rain). Transect 

walks were conducted from 05h00 to 11h00 and all Lilianôs Lovebird sightings were 

recorded. Drive transects were conducted during the same season and timings on three of the 

LNPôs main roads (Chinguni ï Mvuu, Mvuu ï Masanje, Mvuu ï Mvera). The car was driven 

at relatively constant speed of approximately 15 km h
-1

. 

An additional three transects, running continuously from north to south on the western 

bank of the Shire River were also walked. The data collected in the western bank were used 

to investigate Lilianôs Lovebird presence in the small area of LNP west of the Shire River 
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(Fig. 2). Opportunistic sightings were recorded during roost searches conducted on foot in 

LNP. These were also conducted in agriculture fields and village settlements outside the park.  

 

Figure 2:  Lilian's Lovebird sightings in Liwonde National Park, Malawi, during the current 

study. 
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All geographic locations where the lovebirds were sighted were identified with a 

Geographic Positioning System (GPS) and the flock size was recorded (Warburton and Perrin 

2005a, Mwangomo et al. 2007). Ivlevôs electivity index (Ivlev 1961) was used to evaluate 

habitat association. The index ranges from ï1 to +1; negative values suggest avoidance while 

positive values suggest preference and 0 suggests a neutral response (Manly et al. 1993). 

Mann-Whitney U and Kolmogorov-Smirnov tests were applied using STATISTICA 7 

(StatSoft Inc. Tulsa, USA) to test the differences between mean flock sizes in different 

habitats and in different seasons. Data from drive transects, the western bank and 

opportunistic sightings were excluded from vegetation association analysis due to bias in 

search effort. 

ArcGIS 10.1 (ESRI 2012) was used to delineate a flat 50 m wide buffer around each 

of the 13 transects. This buffer was used to óclipô the LNP vegetation layer; thereafter 

proportions of each habitat in the óclippedô sections were calculated. The total area of all the 

habitat types covered by transects was calculated using ArcGIS 10.1 software. A spatial 

association was made between the parks vegetation map and all points recorded in LNP and 

within a 5 km buffer area outside the park. Existing maps of LNP features (i.e. vegetation) 

were obtained from the Department of National Parks and Wildlife and the Frankfurt 

Zoological Society. Shape files for the current global Lilianôs Lovebird distribution were 

down-loaded from the IUCN website. These were used as a reference point for all other 

recorded points (IUCN 2012) 
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Results 

Distribution of Lilianôs Lovebird in Malawi 

Five new atlas records for Lilianôs Lovebirds in Malawi were received from the nationwide 

survey (Table 2). Three sites were within 40 - 60 km of LNP, Lisungwi, Phirilongwe and 

Monkey Bay/ Cape MacLear. These were within the immediate edge of the IUCN proposed 

range for the species in Malawi (Fig. 1). During the site visit, community members stated that 

Lilianôs Lovebirds were often seen in June and July. The reported observation was made was 

on communal land along a river with irrigation agriculture along the river banks (Mzumara, 

pers. obs.), inferring land use change had occurred. Mopane woodlands were not observed in 

the area. However, a few isolated Mopane shrubs were present. The presence of agricultural 

fields and the river provided potential food and water sources accessible to Lilianôs 

Lovebirds, thus making it a suitable foraging area. 

The Phirilongwe Forest Reserve is a protected area managed by the Forestry 

Department. The reserve has small patches of Mopane woodland within its boundary. Lilianôs 

Lovebirds were not recorded in the area during the site visits in October 2010 and May 2013. 

Local communities observed Lilianôs Lovebirds around the area from May to July. Two 

independent reports were received for sightings in the Monkey Bay/Cape MacLear area. One 

sighting was in June 2011 while the other was undated. No lovebirds were seen during the 

June 2012 site visit, however about 20 Lilianôs Lovebirds were seen in March 2014 feeding 

in a Baobab tree (Adansonia digitata). The area is on communal land along the road from 

Monkey Bay to Cape MacLear. One of the key features in the area was the large Baobab trees 

whose flower petals the lovebirds fed on. 
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Table 2: Five new atlas records reported in Malawi. 

 

Area Name 

Distance from LNP 

(km) 

No. of 

individuals seen 

Date of 

sighting 

Date of site 

visit 

Lisungwi 55.8 20 July 2011 

Oct 2012, 

May 2014 

Phirilongwe 43.6 > 50 June 2010 

Oct 2010, 

May 2013 

Monkey Bay/ Cape 

MacLear 55.3 50 

Undated, 

June 

2011, 

March 

2014, 

June 2012, 

Dec 2013 

Kasungu National 

Park ± 280 ± 20 Jun2 2010 Nov 2013 

Ngabu ± 160 ±10 undated Nov 2013 

 

Kasungu National Park (KNP), in Malawiôs central region, is approximately 280 km 

north of LNP. The reported point is relatively close (66 km) to the Lilianôs Lovebird 

population in the Luangwa Valley, Zambia (Fig. 1). KNP is about 200 km from the historical 

Mbalachanda Lilianôs Lovebird record in northern Malawi. Ngabu, on the other hand, is 

located in the lower-Shire Valley in southern Malawi, approximately 160 km south of LNP. 

This area is close to the Malawi-Mozambique border but over 400 km from the known 

Lilianôs Lovebird population in Mozambique. However, when mapped against the map of 

Mopane distribution in Malawi, the Ngabu record is close to two small patches (each 

approximately 180 km
2
) of Mopane woodland in southern Malawi (Fig. 1). Visits to the site, 
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however, revealed that the small Mopane woodlands visible on the map are part of a large 

cattle farm. The majority of the Mopane woodland on the farm comprised young trees with 

diameters at breast height < 10cm. Most of the Mopane vegetation was either coppicing 

stems or Mopane shrubs. Nevertheless, within the nearby area, there are a few private farms 

and residential areas that have large Mopane trees comparable with those in LNP. 

 

Distribution of Lilianôs Lovebird in LNP 

Lilianôs Lovebirds were recorded at 303 points within and around LNP (Fig. 2). Thirty-nine 

per cent (n = 117) of the points recorded were from the east-west transect walks. Lilianôs 

Lovebirds were distributed throughout the park including the small section of the park on the 

western bank of the Shire River. All observations of Lilianôs Lovebirds in the northern 

section of LNP were made during transect walks carried out in the months of September to 

November. No lovebirds were recorded in the same areas during wet season transect walks 

between April and May. Targeted searches in June and July also confirmed that the lovebirds 

were not present in the area. The inaccessibility of this area during the months of January to 

April prevented us from checking the presence or absence of the lovebirds during these 

months. 

Approximately 10 % (29) of all the records were outside the LNP boundary. The 

majority of these records (79 %) were in villages west of LNP where Lilianôs Lovebirds were 

observed feeding, including agricultural fields, and along small rivers and streams. Twelve 

observation records were from agricultural fields > 10 km outside the LNP boundary, 

including the Kalembo area where it was assumed the lovebirds no longer occur. 
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Most of the points recorded (58 %, n = 168) were made in Mopane woodland (Table 

2). However, 76 % of the observations on east-west transects were made in Mopane 

woodland. The Ivlevôs electivity index obtained for Mopane woodland and óGrassland with 

tree coverô was positive indicating preference (Fig. 3). However, a much stronger preference 

was seen for seasonally-wet-grassland (Fig. 3). The mean flock size in Mopane woodlands 

was significantly smaller than that of other vegetation types; flocks in Mopane woodland 

(mean = 10.8 ±
 
0.12, n = 168) compared well with other vegetation types, (mean = 17.40 ± 

0.50, n = 123) (Kolmogorov-Smirnov test, p < 0.0007). The largest flocks were recorded in 

two vegetation types, seasonally-wet-grassland and riverine thicket (Table 2). Flock sizes of 

the lovebirds were significantly larger in LNP in the dry season than in the wet season 

(Mann-U test, p < 0.004). 

 

Figure 3: Ivlev's electivity index for Lilian's Lovebird vegetation association in Liwonde 

National Park, Malawi. 
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Discussion 

The distribution of Lilianôs Lovebird in Malawi remains largely within the range described 

by Dowsett-Lemaire and Dowsett (2006). Their stronghold is a resident and breeding 

population in LNP. However, three new atlas records have been recorded close to this range: 

all are seasonal and non-resident. We confirmed that Lilianôs Lovebirds still occur in the 

Kalembo area, as part of the LNP population, where it was thought they may no longer occur 

(Dowsett-Lemaire & Dowsett 2006). The lovebirds feed in the area but return to LNP to 

roost. The lovebirds were recorded in agricultural land with a number of Vachellia sp. 

(Acacia) trees but no Mopane woodland. Lilianôs Lovebirds feed on Acacia seeds and 

agricultural crops (Mzumara in prep.).  

The KNP and Ngabu sightings of the Lilianôs Lovebird represent new distribution 

areas that are outside the previously known range. Seasonal movements are the most likely 

explanation for these sightings. These seasonal visitors possibly originate from the eastern 

limit of the Luangwa Valley Lilian Lovebird population in Zambia. This was also suspected 

for the single old Mbalachanda record (Dowsett-Lemaire and Dowsett 2006). The sighting 

record from KNP is evidence that the distribution from Zambia extends further east than 

shown in the current IUCN maps (IUCN 2012).  

The Ngabu sighting is likely of a vagrant flock originating from the Mozambique 

population. This population may also extend further east than is currently recorded. Further 

investigation into the status of the Lilian Lovebird populations, the current Mopane 

distribution and the possibility of seasonal movements in Mozambique is needed. This is 

particularly urgent as the tobacco industry may increase in this area. Mopane wood is 
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preferred for tobacco processing (Chikuni 1996). Therefore this habitat is greatly under threat 

in the area. 

The 2004 land use and land cover map for Malawi indicates that Mopane woodland 

extends further south than LNP. The sightings of Lilianôs Lovebirds in the Lisungwi area 

were within this range. However, extensive Mopane woodland was not observed in this area 

when visited. This confirms that Mopane woodland has been heavily deforested outside of 

protected areas in Malawi (Chikuni 1996). This may have caused the current concentration of 

Lilianôs Lovebirds in LNP, as it is the only protected area in Malawi with an extensive 

Mopane woodland. Historically, the lovebird population may have extended into the 

Lisungwi area. However, information from the community members and our observation 

indicates the lovebirds are only seasonal visitors and not resident at Lisungwi.  

Phirilongwe Forest Reserve is about 44 km from the northern section of LNP. Lilianôs 

Lovebirds were not recorded in the northern section of the park from April to July. The 

reported sighting in Phirilongwe was in June 2010 and communities in the area also stated the 

lovebirds are seen in June and July. Therefore it is possible that the Lilianôs Lovebird sub-

population in the northern section of LNP moves out of the park to Phirilongwe (and possibly 

to Monkey Bay/Cape MacLear) during the months of April to July. This study shows that the 

lovebirds do not visit the exact same places in the following year. This explains why we did 

not observe the species in the areas during our follow-up visits. Furthermore lovebirds were 

reportedly seen in the same areas earlier than the suggested June/July period (March 2014). 

Our study did not investigate the possible reasons why the Lilianôs Lovebirds choose 

to move from the LNP northern section from April to July. In other months they are most 

common along the banks of Lake Malombe. Rice farms are the dominant land use type 
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immediately beyond the park boundary. The rice matures and is harvested from April to June. 

Lovebirds were observed feeding in rice fields outside the western boundary of LNP. 

Therefore it was expected that the lovebirds would also feed in the rice fields around the 

northern section of the park, however this was not the case. The heavy flooding that the area 

experiences in the rainy season may be plausible explanation. We suggest that the lovebirds 

leave this area earlier than May, possibly at the time when it receives the highest rainfalls 

causing it to be flooded. This would explain the sighting in Monkey Bay in March 2014. It is 

clear that seasonal movements are very important to Lilianôs lovebirds. 

The majority of Lilianôs Lovebirds records were small flocks in Mopane woodlands. 

This is not surprising as Mopane is the dominant vegetation in LNP. The largest flocks 

however were in seasonally wet grasslands and riverine thickets. Ivlevôs electivity index 

indicated that seasonally-wet-grassland was the habitat type that the lovebirds spent most of 

their time in. This is interesting considering that Lilianôs Lovebirds are viewed as a ótrue 

Mopane woodland specialistô. Often we observed the lovebirds resting and feeding in these 

two vegetation types. Our data set was only collected in and around LNP so our results may 

be indicative of the LNP population only. It is recommended that Lilianôs Lovebirds sub-

populations in other countries launch similar studies for comparison.  

Knowledge of a speciesô distribution at a fine scale is essential for local conservation 

efforts and provides valued inputs into global scale conservation assessment (Ferrier et al. 

2004). We have shown that Lilianôs Lovebirds use a range of habitats. Their association with 

seasonally wet grasslands is much stronger than with Mopane woodlands. There is a need for 

further investigation into the seasonal movements of Lilianôs Lovebirds within Malawi and 

from Mozambique and Zambia. These movements are an important part of the lovebirdôs 

ecology, and thus are necessary in understanding their conservation needs. Conservation 
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efforts for the Lilianôs Lovebirds should also target seasonally wet grasslands and riverine 

thicket habitats that are used during the year. Since agricultural fields are a frequented 

habitat, local communities need to be involved in the lovebird conservation process. 
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Summary 

Monitoring abundance of threatened species important for conservation planning. Lilianôs 

Lovebird Agapornis lilianae is a near-threatened small parrot found in Mopane 

Colophospermum mopane woodland. Its population has not been investigated in any part of 

its range. We investigated the abundance and density of the Lilianôs Lovebird in Liwonde 

National Park (LNP), Malawi. Both distance sampling (line and point transects) methods and 

total counts (waterhole and flyway counts) were applied. The point count method gave very 

low numbers of observation and was discontinued after the first year. Line transects 

conducted during the wet season had the highest density estimates of 17 ± 4.8 lovebirds km
-2

 

of Mopane woodland. However, number of observations per transect in each year were low. 

Waterhole counts had the lowest density estimates (10 ± 3.5 lovebirds). Flyway counts had 

the intermediate estimate (13 ± 3.0 lovebirds). The total population of Lilianôs Lovebirds in 

LNP is therefore estimated to be about 4000 individuals. The use of line transect counts at the 

end of the rainy season is recommended for continued monitoring of Lilianôs Lovebirds 

abundance in LNP.  

mailto:birdsmalawi@gmail.com
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Introduction  

Parrots are often gregarious, flying great distances between nesting, roosting and feeding 

areas making it difficult to estimate their population densities (Forshaw 1989, Casagrande 

and Beissinger 1997, Pomeroy and Dranzoa 1997, Marsden 1999, Downs 2005). They are 

also one of the worldôs most threatened bird families due to widespread habitat destruction 

and capture for the illegal pet trade (Collar and Juniper 1992, Owens and Bennett 2000, 

Snyder et al. 2000). In situ conservation for threatened species requires knowledge of their 

population density and trend to determine their status and assist in monitoring population 

(Casagrande and Beissinger 1997). At the local scale, population trends determine 

conservation action and allocation of available resources (Buckland et al. 2008). 

Furthermore, population estimates form a main basis for global conservation policy, 

including the IUCN Red List (IUCN 2013).  

Ideally, all threatened species require a population estimate, with low bias and high 

precision (Buckland et al. 2008). However, very little is known about the population status of 

parrots in the wild (Juniper and Parr 1998), particularly those that are globally recognised as 

highly threatened (Collar 1997, Snyder et al. 2000, Brooks et al. 2008). Parrots of Africa and 

its islands are amongst some of the most traded species in the world, however few have had 

recent population estimates (Snyder et al. 2000, Wirminghaus et al. 2000, 2001, Amuno et al. 

2007, Perrin 2012, Martin et al. 2014). The method used in estimating abundance of a 

particular species inter alia determines the accuracy of the estimate. Line transects are often 

preferred to point transects as they are less susceptible to bias (Casagrande and Beissinger 

1997). However, Marsden 1999, states that point counts perform better than line transects for 

parrots in most situations. Nevertheless most ornithologists agree that the most suitable 



 

 

40 

 

method depends upon the species and habitat it occupies (Casagrande and Beissinger 1997, 

Marsden 1999, Buckland et al. 2008).  

There are 24 parrot species in Africa and its islands belonging to five genera, 

Psittacus, Psittacula (2), Poicephalus (11), Coracopsis (2) and Agapornis (9), (Forshaw 

1989, Perrin 2012, IUCN 2013). The genus Agapornis, commonly known as lovebirds, is 

endemic to Africa and Madagascar (Forshaw 1989, Perrin 2012, Martin et al. 2014). The nine 

species have allopatric distributions; eight species on mainland Africa and one species on 

Madagascar (Forshaw 1989, Perrin 2012). Three of the lovebird species on mainland Africa 

are on the IUCN red list; Lilianôs Lovebird Agapornis lilianae (near-threatened), Fischerôs 

Lovebird A. fischeri (near-threatened) and the Black-cheeked Lovebird A. nigrigens 

(vulnerable). Lilianôs Lovebirds occur in Malawi, Zambia, Mozambique, Tanzania and 

Zimbabwe (Hockey et al. 2005, Dowsett-Lemaire and Dowsett 2006, Perrin 2012) and its 

population is estimated to be < 20 000 birds (IUCN 2013).  

A few published studies have looked at abundance estimates of large parrots on 

mainland Africa; the Cape Parrot Poicephalus robustus (Wirminghaus et al. 2000, 

Wirminghaus et al. 2001, Downs 2005) and the African Grey Parrot Psittacus erithacus 

(Amuno et al. 2007). In these studies total counts were used to estimate abundance. Distance 

sampling was used to estimate abundance of the Seychelles Black Parrot Coracopsis nigra 

barklyi (Walford 2008). The Black-cheeked Lovebird in Zambia is the only lovebird species 

to have had its abundance investigated (Dodman 1995, Dodman et al. 2000). Total counts at 

known water sources at the peak of the dry season, where the Black-cheeked Lovebirds 

congregate in the mornings and evening (Warburton 2005), were used to estimate densities 

per square kilometre of Mopane woodland (Dodman 1995, Dodman et al. 2000). Its 
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population was estimated to be about 10 000 individuals (Dodman et. al. 2000). It is the 

closest relative to the Lilianôs Lovebird (Moreau 1948, Forshaw 1989, Dodman et al. 2000, 

Warburton 2003).  

We estimated the abundance of Lilianôs Lovebird in Liwonde National Park (LNP), 

Malawi, using both total counts and distance sampling. We assessed the shortfalls of each of 

the methods and recommend a suitable method that can be used for this species in other parts 

of its range. We expected that waterhole counts would produce the most accurate results.  

 

Methods  

Study Site 

LNP is situated in southern Malawi between 14
o
36ô to 15

o
03ôS and 35

o
15ô to 35

o
26ôE 

(Manongi 2004). It covers an area of 548 km
2 
and ranges in altitude from 474 to 921 m a.s.l. 

Mopane Colophospermum mopane Woodland is the dominant vegetation covering 266.07 

km
2
. LNP is bounded in the west by the Shire River and Lake Malombe and in the east by 

hills and ridges of the Chinguni escarpment. The topography is gently sloping, upward from 

the Shire River, and is broken by two isolated groups of hills (Dudley 1994, Harrison et al. 

2008). The park has an annual rainfall of 600-1000mm (Dudley 1994). During the rainy 

season water is available throughout the park in rivers, streams and natural depressions. 

Temperatures are cooler from May to July with isolated showers (Mzumara pers. obs.). From 

August to early-November the park is very hot and dry with temperatures ranging from 35°C 

to 43°C (Dudley 1994). The Shire River is the main water source for the parks diverse fauna 

during the dry season (Harrison et al. 2007). The central section of the park has three 

artificial waterholes that supply water to the ófencedô Rhino Sanctuary (Dudley 1994).  Data 

were collected in 2010, 2012 and 2013. 
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Method selection 

Lilianôs and Black-cheeked Lovebirds congregate at water sources in the morning and 

evenings (Forshaw 1989, Warburton 2005, Dowsett-Lemaire and Dowsett 2006, Mzumara 

pers. obs.), thus total counts at waterholes were adopted. During the dry season, the 

Lovebirds have routine flyways (east to west) over the Shire River. Therefore we also 

conducted total counts at flyways (Amuno et al. 2007). Total counts (waterholes and 

flyways) were also selected because they require few resources. Roost counts were not 

considered due to the difficulty of locating all roosting sites in the park. 

Whilst distance sampling methods (points and line transects) have proved 

inappropriate for some African parrot species (Wirminghaus et al. 2000, Downs 2005), they 

have been recommended as a suitable method for estimating abundance and densities for 

parrot species (Casagrande and Beissinger 1997, Marsden 1999, Buckland et al. 2008). 

Distance sampling methods have not been used on any lovebird species. We selected to use 

both point and transect methods in this study. The assumptions for distance sampling are 

clearly known and documented (Buckland et al. 2008).   

 

Distance Sampling 

Point counts ï LNP has 25 predetermined transects of different length which park 

management staff use for mammal counts. We used the same transects for easy access and to 

increase the possibility of continued monitoring of Lilianôs Lovebirds by park management.  

Counting points were set along transects, the first point was 500 m from the park boundary 

and the remainder were all spaced at 500 m apart (Lambert 1993).  At each point the observer 
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stopped for 5 min and recorded any Lilianôs Lovebird sighted around the point noting flock 

size and activity for each observation. At the end of the five min we estimated the distance of 

the sighted lovebirds (Casagrande and Beissinger 1997).  

 

Transect counts ï Thirteen transects were selected from the existing LNP transects. Transects 

length ranged from was 1.8 to 12.6 km. We walked each transect once each year for three 

years 2010, 2012, 2013 just after the rainy season (May-July). Transect walks were 

conducted at a consistent pace from 05h00 to 11h00. At each point where Lilianôs Lovebirds 

were encountered, the number of birds, time and the perpendicular distance from the transect 

were recorded (Casagrande and Beissinger 1997, Warburton 2003, Mwangomo et al. 2007).  

A tape measure was used to measure distances less than 50 m whilst laser finder was used to 

measure distance to measure distances greater than 50 m. 
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Figure 1: Map of Liwonde National Park (LNP) showing the transects and some of the hides 

used during this study in the years 2010, 2012 and 2013. 
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Total Counts 

Waterhole counts ï We monitored three artificial waterholes in the Rhino Sanctuary in Sept, 

Oct and Nov of 2010 and 2012 (Fig. 1).  These were the only waterholes with water in the 

sanctuary at this time of the years. Full day counts were conducted simultaneously at the 

three waterholes from just before sunrise to sunset (04h30 to 18h00). Counts were done 

during four hour shifts. For Lilianôs Lovebirds that came to drink, the time, flock size and 

their behaviour were recorded (Warburton and Perrin 2005). The behaviours recorded 

lovebirds drinking at the waterhole, flocks in flight, or perched in trees. We anticipated that if 

a flock did not drink, the chances were high that it may return to the waterhole later or go on 

to drink at another waterhole. Only records of birds that were recorded as ódrinkingô at the 

waterhole were used for the abundance estimates to reduce the chances of double counting.  

 

Flyway counts ï Lilianôs Lovebird flyways occurred along the western edge of the park 

bordering the Shire River (Nsikuwanga pers. comm., Mzumara pers. obs.). A systematic 

search was carried out using the lovebird distribution map (Mzumara et. al. 2014). A 32 km 

transect from the southernmost record of Lilianôs Lovebird distribution to the furthest 

northerly record, immediately south of Lake Malombe. Sixteen óhidesô, 2 km apart, were 

placed along this transect. The óhidesô were points with no permanent structures where an 

individual stood and counted all lovebirds flying from the park to areas across the Shire River 

(east to west) from 05h00 to 11h00. For each observation, the time, flock size and the 

direction of flight were recorded (Amuno et al. 2007).  
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Analyses 

Transects - Observations from repeated transect walks were pooled and the effort was 

calculated as transect length multiplied by the number of times it was walked (Buckland et al. 

2008). Data were analysed using Distance 6 Release 2 software (Thomas et al. 2010). A 

selection of models using the different functions in DISTANCE were ran (Buckland et al. 

1993). The half-normal function was used to generate density estimates. The most suitable 

model was selected based on the Akaike's Information Criterion (AIC) values. 

Waterholes - Counts from the morning peak were excluded from the analysis. We 

assumed that 1) Lilianôs Lovebirds that drank in the morning probably came back to drink at 

the same waterhole in the evening; 2) lovebirds coming from outside of the Rhino Sanctuary 

area also drunk at a sanctuary waterhole in the morning. Therefore we only used counts from 

the evening peak of 16h00 to 18h00 for abundance estimates. We anticipated that the 

lovebirds recorded drinking at pools at this time represented a significant proportion of 

lovebirds that roosted in the Rhino Sanctuary (Dodman et al. 2000).  

The area of Mopane woodland in the Rhino Sanctuary was derived from the LNP 

vegetation layer in ArcGIS 10.1 (ESRI). Only Mopane woodland was included in the analysis 

as this is the only vegetation type where the lovebirds roost and breed in LNP. The total 

number of lovebirds observed at each waterhole was summed to derive the total number for 

each count. The mean total of the five counts was then divided by the total area of Mopane in 

the Rhino Sanctuary to estimate density of Lilian Lovebirds in the Rhino Sanctuary. Only 

flights from east to west were included in the flyways abundance estimates to avoid double 

counting. Counts were conducted from 05h00 to 08h00, on three consecutive days during the 
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dry season (Oct) when the most lovebirds were observed to fly across the Shire River in the 

morning for foraging (Mzumara pers. obs.).   

Data from flyways was analysed as follows (Amuno et al. 2007): 

NFx = Ds / Df  

Where NFx = the number of flyways possible along the Shire River 

 Ds = the distance between the two most extreme flyways bordering a forest section 

 Df = the mean distance between flyways (Distance between ends / number of hides) 

Abundance at a fly way was estimated as the mean of all the records from different count 

days for that flyway. 

 

Results  

Population size estimates from distance sampling 

Two hundred and forty point counts were carried out during one season of the survey. Only 

three Lilianôs Lovebird observations were made during the point counts. Point counts took 

considerable time to complete and often times the Lilianôs Lovebirds were seen whilst 

moving from point to point. Therefore this sampling method was discontinued after the first 

field session in preference for the line transects method.  

Total distance of the line transects was 366.6 km and 102 observations of Lilianôs 

Lovebirds were recorded over the three years. The number of observations per transect in 

each year ranged from 0 to 11, with an average of eight records per transect. Three transects 

(T1, T23, T25) had no observation of Lilianôs Lovebird in the three years.  The central 
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transect, T13, had the highest number of records whilst T21 had the lowest.  The distance 

detection function derived from the raw data showed no bias resulting from movement prior 

to detection (Fig. 2, Buckland et al. 1993). The mean flock size for the pooled data was 9 ± 

1.1 Lilian Lovebirds.  The mean flock size did not differ significantly across years, (Kruskal-

Wallis test: H 2, n = 102, p > 0.05) or across transects (Kruskal-Wallis test: H2, n = 102, p 

=1.000). Density estimates from the pooled data were 17 ± 4.8 birds km
-2

 of Mopane 

woodland (Table 1). Population size of Lilianôs Lovebirds in LNP was estimated to be 4576 

individuals. 

 

Figure 2: Distance detection function indicating detection probability in relation to distance 

from observer of the raw data. 
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Population estimates from total counts 

Rhino Sanctuary waterhole counts ï Fifteen waterhole counts of Lilianôs Lovebirds were 

carried out (5 counts/waterhole). One hundred and eighty four observations/records were 

made at the three waterholes (Table 1). The total number of observations recorded on each of 

the count days varied greatly. Waterholes 1 and 4 had at least one ónilô count (Fig. 3). The 

lowest daily sum was 71 lovebirds and the highest was 297 for observations at all three 

waterholes. Waterhole No. 3 (WH3) had the highest number of Lilianôs Lovebirds observed. 

Totals counts ranged from 71 to 169 individuals. The mean number of lovebirds recorded (± 

SE) at waterholes in the Rhino Sanctuary for the duration of the study was 159 ± 39.7 

individuals. Mean flock sizes at the different waterholes differed significantly (Kruskal-

Wallis test: H = 2, N= 184, p = 0.0016). The area of Mopane woodland in the Sanctuary was 

calculated to be 28.8 km
2
. Using the largest number of birds recorded in a day (297) in the 

rhino sanctuary, estimated density was 10.3 birds km
-2

 of Mopane woodland in the sanctuary. 

This translated to an estimated population size of 2743 individuals for LNP. (NB: We used 

the largest number instead of the mean as our assumption was that all birds that drink from 

16h00 to 18h00 were resident in the Sanctuary).  
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Figure 3: Number of Lilianôs Lovebirds observed at three waterholes in the Rhino Sanctuary 

in LNP during the current study. (Wh = waterhole). 

 

 Flyway counts ï Lilianôs Lovebirds were recorded flying over seven of the 16 hides 

on the western bank of the Shire River. Three were in the southern part of the park and four 

in the central section of the park. The mean distance between these flyways was 3.6 km. 

Three flyways were opportunistic findings, one (called J n B) was found in the central section 

of the park near the tourist lodge Mvuu. The other two flyways (Masanje and Mpwapwata) 

were in the northern part of the park and differed from the rest as lovebirds did not fly east to 

west in the mornings.  
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Figure 4: Number of Lilianôs Lovebirds recorded at hides during silmultaneous counts in 

LNP. 

Lovebird abundance at flyways in the dry season was estimated using only the counts 

from flyways with east to west flights (across the Shire River boundary). However, using the 

estimate for mean distance between flyways we estimated ten possible flyways in the parks 

eastern border. The mean number of Lilianôs Lovebirds counted at flyways was 199 ± 114.1 

lovebirds, this translated to an estimated population size of 3582 individuals for 18 flyways 

(See Amuno et al. 2007) 






































































































































































































































































































