
 

PROJECT SUMMARY   ____________________________________________________________________________________  

 
The Zambezi River basin is home to two species of endemic threatened 

lovebirds. The distributions of both species are highly fragmented across 

patches of Mopane woodlands and closely tied to the availability of surface 

water. This project aims to describe genetic and morphological variation 

across these fragmented populations to help understand the processes that 

have structured populations and predict the impacts of future environmental 

change to these and other birds in the region. It further aims to resolve 

outstanding questions regarding the taxonomy of these taxa and inform ex-

situ conservation management. The expedition team, comprised of local and 

international partners, collected genetic samples and morphological data from 

all extant populations of Lilian’s and black-cheeked lovebirds in Zambia 

including multiple protected areas and KBAs. The sample collection was 

built on recent range wide surveys for both species and used proven methods 

for sampling lovebirds developed by the survey team. The project was led by 

Sascha Dueker (WPT Lovebird Conservation Coordinator and PhD candidate 

at the University of KwaZulu Natal) who conducted field work in 

collaboration with Dr. Tiwonge Gawa (previously Mzumara, Malawi 

University of Science and Technology), Mrs. Chaona Phiri (PhD candidate at 

Manchester Metropolitan University), BirdWatch Zambia (BWZ) and the 

Department of National Parks and Wildlife Zambia. Genetic samples are to 

be analyzed at the University of KwaZulu Natal, South Africa, in 

collaboration with Dr. Sandi Willows-Munro. Building capacity for 

ornithological research (mist netting, data and sample collection) among 

local institutions is central to the project and has been a demonstrable 

outcome of previous research by team members in the region.  
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Image 1. Agapornis nigrigenis in Magumwi village 

in the Machile IBA, Zambia (study location 1). 

Image 2. Agapornis lilianae in South Luangwa NP, 

Zambia (study location 3). 
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PROJECT BACKGROUND  _________________________________________________________________________________  

 

Lovebirds in the Zambezi River basin 

are currently considered to comprise 

two species; Lilian’s lovebirds 

(Agapornis lilianae, Image 2) 

recognized as Near Threatened on the 

IUCN Red List of Threatened species 

and black-cheeked lovebirds (A. 

nigrigenis, Image 1) recognized as 

Vulnerable. Both species are endemic 

to the region (Fig. 1) and have 

declining populations (BirdLife 

International 2021a,b). Range-wide 

surveys for Lilian’s lovebirds 

conducted by the World Parrot Trust in 

collaboration with local partners have 

revealed that their current distribution is much more restricted 

than previously recognized and the species has disappeared from 

parts of their western range in the Zambezi valley (Mzumara et 

al. 2019, Mzumara et al. in prep.). Range contractions have also 

been recognized in black-cheeked lovebirds (Dodman et al. 

2000). Recent research has highlighted the importance of mature 

Mopane woodlands as a key habitat resource for Lilian’s 

lovebirds, and in particular stands of ‘Cathedral’ Mopane, which 

are used for roosting and breeding (Mzumara et al. 2019, Tripathi 

et al. 2019). Distributions of both species are closely tied to the 

availability of surface water (Warburton and Perrin 2005; 

Warburton 2003; Mzumara et al. 2019). Changes to landcover 

and climate likely underpin the processes that have led to the 

highly fragmented populations of these, and other taxa, seen 

today. Cotterill (2004) suggested a model of recent drainage 

evolution with the expansion and contraction of drainage 

systems as the principal driver of speciation for several bird 

species, highlighting phylogeographic studies of both lovebird 

taxa as a priority. Remarkably, to date there have been no field-

based studies of the geographical variation in genetic and 

morphological characters of these or any lovebird taxa. 

Lovebirds, especially those from the white eye-ring complex, are 

known to hybridize readily both in captivity and in the wild, 

raising questions over the current taxonomy of this group. The 

popularity of lovebird hybrids within aviculture has also 

presented challenges for the ex-situ management of lovebird 

populations creating uncertainty over the geographical origins of 

lovebirds currently in captive collections. The expedition 

complemented earlier sample collection of A. lilianae in Malawi 

and sampled all known lovebird populations within Zambia. This 

Figure 1. Sampling locations for lovebirds in Zambia. Purple circles locate the 2 populations of A. 

nigrigenis and the green circles locate the 2 populations of A. lilianae. Sample locations from West 

to East: 1. Machile IBA, 2. Kafue NP, 3. Lower Zambezi NP, and 4. South Luangwa NP. 

Image 3. Swithin Kashulwe from BWZ at a waterhole in South 

Luangwa NP identifying a possible spot where the lovebirds 

come down to drink and where to position the mist net. 

Image 4. A. lilianae observed drinking at a waterhole in South 

Luangwa NP. Mist netting the following day at the same time of 

observation led to two individuals being caught for sampling. 
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yields data to answer multiple interrelated questions regarding the evolution and conservation of lovebirds in the Zambezi 

River basin. The project directly addresses priority actions for these species identified in a collaborative review of research 

and conservation priorities for the lovebirds due to be published in 2022 (Dueker et al. in prep.).  

Importantly, the transfer of skills and development of local capacity for ornithological research and conservation is integral 

to the project design and was a core aim of the expedition. Team leader Sascha Dueker provided training to locally-based 

team members including Chaona Phiri and Dr. Gawa, and Swithin Kashulwe from BirdWatch Zambia (BWZ) in bird capture 

techniques and handling, collection of genetic samples, morphological measurements, ringing and storing and collecting 

observational data. This built on previous capacity by team members which have already led to tangible outcomes for 

ornithology in the region. For instance, Chaona Phiri who accompanied Dr. Gawa and Dr. Martin during previous field 

surveys for Lilian’s lovebirds is now conducting complementary research on black-cheeked lovebirds as part of her PhD 

research, which had in turn partly facilitated this expedition. Similarly, during recent field research in Malawi, Mr Dueker 

trained seven students from the Malawi University of Technology & Science (MUST) and staff from the Wildlife and 

Environment Society of Malawi (WESM) in field techniques to establish monitoring capacity in Liwonde National Park. 

 

METHODS   ____________________________________________________________________________________________  

 

Black cheeked and Lilian’s lovebirds occur in four distinct 

populations in Zambia (Fig. 1) which were sampled during the 

expedition during two phases taking 11 and 13 days respectively. 

Phase 1 (27/10/2021 – 06/11/2021) was focused on populations of A. 

nigrigenis in two locations, in Machile KBA (study location 1) and in 

Kafue NP (study location 2). Mr. Dueker (project lead and Lovebird 

Conservation Coordinator WPT) was leading the team in partnership 

with Mrs. Chaona Phiri, a Zambian researcher studying black-

cheeked lovebirds in fulfilment of her PhD. Phase 2 (07/11/2022 – 

19/11/2022) was focused on sampling A. lilianae within South 

Luangwa NP and environs (study location 3), and the Lower Zambezi 

NP (study location 4). Mr. Dueker and Dr. Tiwonge Gawa, a 

Malawian researcher and lecturer at the Malawi University of Science 

and Technology (MUST) were leading the team. During both phases, the 

teams were accompanied by Swithin Kashulwe from BWZ as well as Patrick 

Katundu, a professional tree and rescue climber from Mulanje Outdoor 

Adventure, and Dominique Mubika, a driver, mechanic, translator, and 

navigator.  

The aim was to collect c10 samples per population spread across multiple 

localities. The team was using techniques identified by Mr. Dueker and Dr. 

Gawa during exploratory field work in Liwonde National Park in Malawi in 

June 2021, which was successful in collecting 10 samples there. The 

preferred method of capture used cup-shaped nets at roost sites (Image 5,6). 

However, in some situations, mist netting at waterholes to which lovebirds 

come to drink at least twice per day during the dry season also proved to be 

successful (Image 3, 4). The field work in Zambia was conducted during the 

dry season before the start of the breeding season when lovebirds congregate 

at waterholes and sites were most accessible. Potential mist net sites were 

identified in the morning or afternoon when lovebirds congregated to drink 

at waterholes. On the following day, mist nets were placed in flyways 

identified on the previous day. In addition, a speaker playing recordings of 

lovebird calls was placed next to the mist net. Roost sites were identified in 

the late afternoon hours and in the early morning of the following day. After 

Image 5. A pair of Agapornis lilianae in Lower Zambezi NP 

entering a roosting cavity. 

Image 6. Patrick Katundu remaining in the mopane 

tree after setting up a cup-shaped net to react 

promptly when lovebirds would leave the 

identified roost (in Machile IBA). 
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successful identification of a roost cavity in the late afternoon, cup-

shaped nets were placed over the entrance hole in the early morning 

using a 10m extendable telescopic pole or using professional 

climbing equipment to access the cavity directly. The lovebirds 

typically left cavities and were captured shortly after day break, 

which had the advantage of also being the coolest time of day, 

minimising stress on captured birds.  

The collection of blood samples followed a strict protocol allowing 

for a maximum handling time of 30min per bird, which was never 

extended. Blood samples were collected from the brachial vein using 

standard procedures. All 29 samples were stored on FTA cards. 

Before releasing the bird at the same spot where it was captured, 

morphological measurements were taken including culmen, tarsus, 

wing, and tail length and birds weighed. Each bird was ringed using 

a unique color combination making subsequent observation identification possible. All mist-netting, bird handling and 

sample collection were supervised by Mr. Dueker, who has received formal training and experience of handling, ringing, 

and bleeding birds particularly for parrots (SAFRING number 20025). As with previous sampling in Malawi, training was 

provided to all team members and assistants. Blood samples on FTA cards are currently being stored at BirdWatch Zambia 

offices in Lusaka, Zambia and awaiting transfer to the University of KwaZulu Natal (UKZN) South Africa. Mr. Dueker will 

analyze the data using recent advances in genetics and genomic-scale data under the supervision of Dr Willows-Munro from 

UKZN. Further evaluation of the data using bioinformatics software will be carried out in Dr. Willows-Munro’s laboratory 

later in 2022. 

  

 

RESULTS   _____________________________________________________________________________________________  

 
Overall, the results have fulfilled the expectations with samples collected from 

all four locations targeted with two populations of each of the two lovebird 

species. However, the target of 10 samples was not reached in each of the 

locations. In Machile IBA, we were able to collect 11 samples of A. nigrigenis, 

predominantly with mist nets at feeding sites. In Kafue NP we were able to 

collect 8 samples of A. nigrigenis, predominantly with mist nets at waterholes. 

In South Luangwa NP, we were able to collect 5 samples of A. lilianae, 3 at 

waterholes and 2 at roosts. In Lower Zambezi NP, we were able to collect another 

5 samples of the population of A. lilianae, exclusively at roosts. The collection 

of further samples was made difficult by several unanticipated challenges, 

including the safe accessibility of some cavities, setting the mist net at waterholes 

often frequented by wildlife as e.g. hippopotamuses, elephants and lions, as well 

as unexpected issues, vehicle breakdowns and poorly maintained hence 

inaccessible roads. 

All team members were carefully handling the lovebirds and intensive training 

in using both methods, as well as using a GPS, locating roosts, extracting the 

birds from the mist net, measuring, weighing and ringing the birds was provided to 

Swithin Kashulwe from BWZ, Chaona Phiri from Uni Manchester as well as Dr 

Tiwonge Gawa.  

Image 7. Swithin Kashulwe from BWZ practicing measuring a 

lovebird’s beak width using a calliper. 

Image 8. Individual ring color combinations 

enable reidentification of sampled birds in 

the field for future studies on lovebirds in 

the Zambezi river basin. 
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In all 29 successful cases, we measured, weighed, and rung 

each individual with identifiable color combinations and 

are hopeful the data will suffice for later analysis (see 

Appendix I for detailed information). 

 

This project forms part of a number of initiatives being 

implemented by the World Parrot Trust’s Africa 

Conservation Programme and partners to help Africa’s 

most threatened lovebirds which include i) surveys to 

understand the status and threats to vulnerable populations, 

ii) research into the population genetics of the “white-eye-

ring” species to inform conservation breeding and 

reintroduction programmes and resolve outstanding 

taxonomic questions, and iii) community-based 

conservation education programmes at key sites including 

Liwonde National Park in Malawi. This field trip 

complemented previous sampling in Liwonde NP in Malawi, 

in June 2021, in which the team collected 10 genetic samples within 6 different roosting cavities. There, too, all 10 lovebirds 

were measured, weighed, and rung with individually identifiable rings. The rings will provide an opportunity for local 

students in both countries to develop research into the reproductive behavior of lovebirds in the wild. 

With sampling in Zambia, all known lovebird populations in the Zambezi River basin of the two lovebird species, black- 

cheeked (2 populations) and Lilian’s lovebirds (3 populations), have now been sampled and are awaiting DNA extraction 

in the laboratory at UKZN. 

 

  

Figure 1. Nest box location for A. lilianae in Liwonde National 

Park, Malawi. 

Image 9. One of the mist net locations identified in South Luangwa NP 

proved difficult due to other wildlife being attracted by the water 

posing a safety threat. 
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NEXT STEPS   ___________________________________________________________________________________________  

 

In addition to sampling in Zambia, training was provided to intern Swithin 

Kashulwe (BWZ) and an MoU has been established between BWZ and WPT for 

further collaborative work in support of lovebird conservation in the region. BWZ 

aims to transfer knowledge to local university students and to proceed with 

monitoring of the rung birds as well as to perform additional observational studies 

on A. lilianae and A. nigrigenis. Presentations were given by Mr. Dueker to team 

members and villagers living in lovebirds ranges highlighting the importance of the 

research not only for lovebirds, but also in understanding habitat changes to other 

biodiversity in the region. In a follow up of this work, WPT, BWZ, and the Wildlife 

& Ecological Society of Malawi (WESM) recently made a joint presentation on 

lovebird conservation 

(https://vimeo.com/678851434/bcae243be0?goal=0_c4315eaad1-56c923f239-

86698542&mc_cid=56c923f239&mc_eid=0df58f5603). The exploratory work in 

Zambia in collaboration with BWZ was based on successes of earlier genetic 

sampling in collaboration with WESM in Malawi. This in turn will enable 

possibilities of transferring other WPT project successes from Malawi to Zambia as 

e.g. the community education project. WPT and BWZ are currently discussing 

possibilities of additional project work with a major focus on the Zambian endemic 

black-cheeked lovebird, which is listed as most threatened among all 9 lovebird 

species on the IUCN red list. 

As we proceed into 2022 and start laboratory work at UKZN, we look forward to 

keeping ABC update on progress on this and other work in line with our recent 

successful application for funding. We thank you and acknowledge the support that 

you have generously offered in support of the Zambia fieldwork completing the genetic sampling of lovebirds of the 

Zambezi River basin. 

 

  

Image 10. Sascha Dueker explaining the 

study and demonstrating the rung black-

cheeked lovebird to villagers at Magumwi 

village. Based on people living within the 

range of A. nigrigenis, WPT and BWZ are 

planning on transferring the successful 

education program from Malawi to 

Zambia in 2022. 
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APPENDIX I   ___________________________________________________________________________________________  

Table 1. Measurements of the two lovebird species and four populations in Zambia. 

Species Date Area Weight (g) Wing (mm) Tail (mm) Tarsus (mm) Head (mm) Beak length (mm) Beak width (mm) Beak height (mm) 

A. nigrigenis 2021-10-28 Machile IBA 41,0 96,0 46,0 14,0 31,1 11,6 11,0 15,0 

A. nigrigenis 2021-10-29 Machile IBA 44,0 96,5 48,0 14,3 30,6 12,3 11,0 16,4 

A. nigrigenis 2021-10-29 Machile IBA 41,5 94,0 44,0 14,7 31,0 13,6 11,1 15,7 

A. nigrigenis 2021-10-29 Machile IBA 42,5 94,5 45,0 14,0 30,5 13,0 10,2 14,5 

A. nigrigenis 2021-10-29 Machile IBA 42,0 93,0 43,0 14,1 31,9 11,1 10,6 15,4 

A. nigrigenis 2021-10-29 Machile IBA 41,0 95,0 43,0 13,5 30,4 10,2 10,3 15,0 

A. nigrigenis 2021-10-29 Machile IBA 40,1 95,0 46,0 14,7 30,5 12,4 10,4 15,9 

A. nigrigenis 2021-10-29 Machile IBA 42,0 91,5 42,5 14,5 30,3 12,5 10,0 16,3 

A. nigrigenis 2021-10-29 Machile IBA 44,5 100,0 46,0 14,0 31,0 12,0 10,2 14,8 

A. nigrigenis 2021-10-29 Machile IBA 42,5 95,0 46,0 15,0 30,1 11,8 11,2 16,0 

A. nigrigenis 2021-10-30 Machile IBA 39,5 94,0 44,0 13,9 30,4 14,3 10,7 14,3 

A. nigrigenis 2021-11-03 Kafue NP 42,0 94,0 44,0 14,5 30,8 13,3 11,1 15,4 

A. nigrigenis 2021-11-03 Kafue NP 42,0 93,0 46,0 14,6 31,0 13,0 10,5 16,2 

A. nigrigenis 2021-11-05 Kafue NP 45,5 96,0 45,0 15,3 31,0 13,1 10,3 18,0 

A. nigrigenis 2021-11-06 Kafue NP 40,5 95,0 42,0 14,9 30,6 12,0 10,4 16,0 

A. nigrigenis 2021-11-06 Kafue NP 40,0 91,5 45,5 14,0 32,0 11,7 10,3 15,7 

A. nigrigenis 2021-11-06 Kafue NP 41,0 94,5 45,0 14,3 31,0 11,2 10,5 16,1 

A. nigrigenis 2021-11-06 Kafue NP 39,5 93,0 45,5 14,5 30,7 11,6 10,6 15,0 

A. nigrigenis 2021-11-06 Kafue NP 40,5 90,5 46,0 14,6 30,7 13,2 10,1 17,0 

A. lilianae 2021-11-09 South Luangwa NP 38,0 89,0 43,0 14,0 31,0 11,1 11,0 14,0 

A. lilianae 2021-11-11 South Luangwa NP 48,0 90,0 43,0 14,5 30,5 12,6 10,0 16,3 

A. lilianae 2021-11-11 South Luangwa NP 33,0 88,0 41,0 14,0 30,5 12,0 10,8 14,2 

A. lilianae 2021-11-12 South Luangwa NP 41,0 93,5 42,0 15,0 30,4 12,3 10,1 15,5 

A. lilianae 2021-11-12 South Luangwa NP 32,5 91,0 41,0 13,5 30,5 9,9 10,5 15,2 

A. lilianae 2021-11-18 Lower Zambezi NP 40,5 90,4 43,0 14,4 30,8 11,5 10,4 15,8 

A. lilianae 2021-11-18 Lower Zambezi NP 35,0 88,0 42,0 13,5 30,3 10,6 10,3 15,5 

A. lilianae 2021-11-18 Lower Zambezi NP 39,5 89,0 42,0 13,2 30,0 11,0 10,2 14,5 

A. lilianae 2021-11-19 Lower Zambezi NP 41,0 89,0 42,0 13,6 31,9 10,4 10,0 14,4 

A. lilianae 2021-11-19 Lower Zambezi NP 35,0 90,0 42,5 13,5 31,0 10,3 10,9 15,9 
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THE WORLD PARROT TRUST ___________________________________________________________________  

 

The World Parrot trust (WPT) is a wildlife charity dedicated to protecting parrots, the most threatened group of 

birds on earth. Working with in-country partners, WPT conducts ground-breaking field research and hands-on 

conservation programs, encourages habitat protection and restoration, and supports educational programs for 

both wild and companion parrots.  Since inception in 1989, these efforts have aided 66 parrot species in 42 

countries.  
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On behalf of the World Parrot Trust and other partners involved in this 

conservation effort, we thank you for your support of this critical project. We 

look forward to continuing to protect this and other endangered species. 

 
Higher resolution and larger size photographs as well as videos are available upon request. 


