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ABSTRACT

Despite their popularity, p a rLovelirds(Agapomigt he wo
are very popular pet and aviary bir@sl as ecologically specialised species in the wihy

are also among the most threatened group of .Hirds| 1 avebidd®\gapornis lilianaeis a

mopane Colophospermum mopane&oodland specialistThis study represents the first

detailed investigation dhe species ecology in the wild.

Thecur r ent di st r i lovehird io Malawvifvas lexplbred&unti@esmoré,
the extent of the largest resident population in Liwonde National Park (LNP) was
investigated. Five new atlas records are reported; thuddn 4056 km of the LNP
population and two were over 150 km south and north of LNP respectively. One ofithem
Kasungu National Parks a b o u t 66 km f ovehind populationLin Uangwan 6 s |
Val |l ey, Z a novabieds ocdurred thraughibeNP Mwith 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 stromggstationassociations were with

seasonally wet grakands and nahopane woodlands.

Theabundance and densi t yLN® fwastnhestigatedTthei an 6 s
highest density estimates of 17 + 4@ebirdskm? wer e r ecor dmoganei n L NI
woodland. However, number of observations per transect differed sigtificvaterhole
counts had the lowest estimates @.@.5 lovebird9. Flyway counts had the intermediate
estimate (4 £ 3.0lovebirdg. The t ot al p 0 p u lowelirdsdnnLNR i$ thekefodlei a n 6 s
estimated to be about 4000 individuals. The use of laresact counts at the end of the rainy

season i s recommended f orlovebowds abundameedh LMPONi t or i



Liliands | ovebird i s a gneparenwallangs. Weaavi ty
investigated its roost characteristics and roostetgalsiour. We quantified tree and roost site
variables for roost and nenvost trees. Roosting behaviour was observed during the morning
and | ate afternoon. Lil i iaagestallinapanetrbes witha 6 r o0 0
meandiameter at breast tght (dbh)of 57.4+ 1.64 m, amean height 016.5 + 0.42 m, and
with a meancavity heightof 10.0+ 0.05 m. All roosts were located in mopane trees within
mopane woodland with 1050 % tree cover. Nomoost areavad significantly smalletrees
(mean db = 394 + 1.72 m) and were located significantly closer together. Human
disturbance was low in both areas, however, evidence of eleploaodonta africana
browsing was high with large areas of stunted mopane woodland recordedrmosbareas.

We reconmend that the current LNP vegetation map be updated to highlight areas of stunted
mopane woodland wunsuitable for Liliands | ov.
on large mopane trees should be assessed to understand its impact on the avaflability

suitable cavities for lovebirds and other tree caxafjant vertebrate species.

Investigations intdhe diet and foraging behaviu r o f t bvebirdreveaiedh n 6 s |
theyfed on 30 different plant specieBhese ocauedin six habitat types, two ofhich were
outside LNP (agriculture fieldsnddamb@). Inthewvet s eason majoeebirdst y of
(23 %) foraged in dambo areas, whilst in the dry seddmgusti November)the lovebirds
mainly foraged in grasslands with tree cover ¥d8 In mopare woodland feeding flock sizes
differed significantly between the wet (mea26+ 1.0lovebirds) and dry season (meard34
+ 2.3 lovebirds). Grass seeds were their main food sourcet’n December to Jun
lovebirds diet was more diverse from JtdyNovember and included leaves, leaf buds, fruits,

fruit seeds and herbs. Grass seeds fed on during the wet season had a high dreteznggn



content . Tovebirds Lfaralgingahabitad is protected within LNowever early

burning in areas outte the park needs to be monitored.

Thebeedi ng bi ol o ggvebindiwastinhiestigated. IDatasenmre éodlectéd
through a combination of direct observations and infrared camera traps during three breeding
seasons. Resultshow largesimilarities wth the black-cheekedlovebird A. nigrigensin
Zambia. The breeding seasonvfas om Fe br uar y ouelmrdsMested maiblyih i an 6 s
southe ast oriented deep c amopane eess (e@n dbh=r6% | oc at
2.35cm). Nests were located loose clusters in the areas they roosted (mean distance to
nearest nest = 24.2 m). Nest fidelity was obser@atch sizeranged from 3 6 eggs (mean
5.0+ 0.22. We recorded 4% hatching success and @fledging success. Results suggest a

low breealing 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
poi son naturally occurring waterhol es to ¢
lovebirds are amongthevid ms at t hese poisoned water hol es
LNP represents about 20 % of the global populatitme dr i nki ng habits o
lovebird, the availability of natural waterholes and the occurrence of poisoning incidents in
LNP were investigated Resul ts showed Liliands | ovebirds
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 mhgoiso
incidents/year ranged from 1 to 8. The dry season had the highest numbers of poisoning
incidents. Lilianbés | ovebirds were killed at
between 2000 and 2012. The number of lovebirds found dead at a posmieanged 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.



Avian diseases are considered to be one of the key threats to bhsdnaation.
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 englaugparrots in Africa. The
occurrence of BFDV was investigated in wild ptaggions of i | i andés | ovebird.
evidence of blood parasites presence was also investigated to determine their general health.
All samples (n = 48) tested negative forBF. 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.

Li | ilavabéds (n =55 were mistnetted and ringed inLNP. Measurements
showed that females were significantly larger than males. Abo%i 60the birds ringed in
October were half way through their primary moult indicating that moulting starts in earlier

months possibly just after the breeding season inl Apri

This study highlights three of the key thre&isaterhole poisoning, habitat loss and
predationto t he ¢ on s er voaebiidoimLNB &nd jravibels propdsed attions to

address these threats.
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Sciences, University of KwaZulMatal, Pietermaritzburgampus under the supervision of

ProfessoMike R. Perrin and xfessorColleen T. Downs.

This thesis, submitted for the degreeDafctor of Philosophyn the discipline of Ecologyn

the School of Life Sciences;ollege of Agriculture, Science and Engineering, University of
KwaZulu-Natal, Pietermaritzburg campus, regents original work by the author and has not
otherwise been submitted in any form for any degree or diploma to any University. Where

use has been made of the work of others, it is duly acknowledged in the text.

,,,,,,,,,,

eeeeeeeeeece.

Tiwonge |. Mzumara
Septembr 2014

| certify that the above statement is correc

this thesis for submission.

w7 B ,-& .
P il

| A e

T

A
ééééeééeéeéé.
Professor Colleen T. Downs

Supervisor

September 2014

Vi



COLLEGE OF AGRICULTURE, SCIENCE AND ENG INEERING

DECLARATION 1 - PLAGIARISM

I, Tiwonge | Mzumara, declare that

1. The research reported in this thesis, except where otherwise indicated, is my
original research.

2. This thesis has not been submitted for any degree or examination at any other
university.

3. Thi s t hesi s does not contain ot her pe
information, unless specifically acknowledged as being sourced from other
persons.

4, This thesis does not contain other persons' writing, unless specifically

acknowledgedas being sourced from other researchers. Where other written
sources have been quoted, then:

a. Their words have been -written but the general information attributed to
them has been referenced

b. Where their exact words have been used, then their writindpdren placed in
italics and inside quotation marks, and referenced.

5. This thesis does not contain text, graphics or tables copied and pasted from the
Internet, unless specifically acknowledged, and the source being detailed in the
thesis and in the Refarees sections.

///////////////

Signed: eeeeéeeéeééeeceeeccececeé
Tiwonge | Mzumara Sepember2014

vii



COLLEGE OF AGRICULTURE, SCIENCE AND ENGINEERING

DECLARATION 2 - PUBLICATIONS

Details of publications that form paahd/or include researgresented in this thesis

Publication 1
Mzumara TI, Perrin MR & Downs CT

Distributon of Li | i ands L oQswithiJaurtal of AfricdhaOrnighalogy (in

press)
Author contributions:

TIM conceived papercollected and analysed data, and wrote the pay&P & CTD

contributed valable comments to the manuscript.

Publication 2
Mzumara TI, Perrin M R & Downs CT.

The drinking ha blovebsd andfincidemseof poisohingaanvéaterholes

African Journal of Ecology (in press)
Author contributions:

TIM conceived paper, coliked and analysed data, and wrote the pap&P M. CTD

contributed valuable comments to the manuscript.

Publication 3

Mzumara TI, Perrin M R & Downs CT.

Abundance o flovabirden LilvandeiNationdl $ark, Malawi
Author contributions

TIM conceived paper, collected and analysed data, and wrote the papee. & CTD
contributed valuable comments to the manuscript.

viii



Publication4
Mzumara TI, Perrin M R & Downs CT.

Feeding ecol oggvebicdfAgapomes lilidnaelini Leavonde National Park,

Malawi.
Author contributions

TIM conceived paper, collected and analysed datal wrote the paper. RP & CTD

contributed valuable comments to the manuscript.

Publication5
Mzumara TI, Perrin MR & Downs CT

Roosting behaviour and characteristics of cavities sl by Lili a ndvebird Agapornis

lilianae in Liwonde National Park, Malawi
Author contributions

TIM conceived paper, collected and analysed data, and wrote the paREr.&MCTD

contributed valuable comments to the manuscript.

Publication6
Mzumara TI, Perrin MR & Downs CT

Breeding bi ol lowhird Agéporrisi lilianaa in &iwonde National Park,

Malawi
Author contributions

TIM conceived paper, collected and analysed data, and wrote the paREr.&MCTD

contributed valuable comments to the manipscr

Pubication 7

Mzumara TI, Perrin MR & Downs CT



Preval ence of t he Beak and Heebirds Agaporfils s e as e

lilianae in Malawi
Author contributions

TIM conceived paper, collected and bisad data, and wrote the paperRM & CTD

contributed valuable comments to the manuscript.

Publication8
Mzumara TI

Not es fr om r ilovepirdnAgapolnis lliliaree@id kiwonde National Park,

Malawi
Author contributions

TIM conceivedpaper, collected and analysed data, and wrote the paper.

Publication 9
Mzumara TI

Conserving the Liliandés | ovebird in Liwonde

action plan
Author contributions

TIM conceived paper, collected and analysed data, and wrote the paper.

,,,,,,,,,,,,,

Signed: eeéééééécecceceeceeceeeéecee

Tiwongel. Mzumara September 2014



ACKNOWLEDGEMENTS

To my mother, this thesis is dedicated to you. Your prayers, love and support have brought
me this far. You have been both mum and dad

Thank you so very much.

Thanks to my supervisors Professor Mike Perrin and Professor Colleen Downs, your

advice and guidance was so valuable. Thank you for your patience with my endless drafts.

My husband James, thank you for your support and encouragement; for putting up
with theLiwonde teat with ne and teaching me all the right shortdiatsmy data editing and
analysis | coul dnoét have completed this thesis
the rest of my family for always being there supporting, encouraging and lgrilagighter

even when the writing was getting to me.

| am thankful to all the financial and technical support received thenuniversity of
KwaZulu-Natal, Department of National Parks and Wildlife in Malawi, Strunden Papageien
Stiftung, African Bird ClubGood Gifts througtBirdLife International, Thé.ovebird Society
(USA), The Belgian Lovebird Society;hicago Board of Trade Endangered Species (CBOT),
Hippo View Lodge, Shire Lodge, Mvuu Camp, Wildlife amthvironmental Society of
Malawi, WWFEFN fellowship, National Research Foundation and the International
Foundation for Science (IFS). Thank you to all Museums of Malawi staff, students and

volunteers for helping with data collection.

Xi



TABLE OF CONTENTS

AB ST R A C T et e e e e e ee e L.
PREFACKE ... ottt eeent e e e e e e e e e e eeas Vi
DECLARATION 1 - PLAGIARISM ...ttt e s Vil
DECLARATION 2 - PUBLICATIONS. ...ttt eeme et s viii
ACKNOWLEDGEMENTS.... .ottt emea e e e e e e e e e e e e eanen s Xi
TABLE OF CONTENTS. ...ttt sttt s s e e e e e e e e e e e e e e e eannneeeeas Xii
CHAPTER 1: INTrOQUCTION......uvviiiiiiiiiiiiee ettt mene e ennenes 1
Ecology, conservation biology and African Dirds..............oooo e 1
ST (0 TP 2
[0}V o] {0 OO PP PP PPPRPPRRIN 3
[AfTAFYQE K..hBl. AL . f.2058ANR. e 6
Y 180 A= T 1= - TSRS 8
Y 100 1A o] o] [=Tox 117 11
RETEIEINCES....c ettt e e e e e e e e e e e s e bbb et e e e e e e b e neeeenn 12

CHAPTER 2: Di stribution .a.f...Li.l.i.and.s..Lb/vebi

Y 013 1 = ox TP PP P PP PPPPPP PO 17
[ a1 g0 o [0 o i o] o F PO PPP T PPPPPPPRPPRN 18
IMBENOTS. ...ttt e et e et 20
TS U 3P 26
DISCUSSION. ...ttt ettt ettt et e ettt e e e e e ekttt e e e e e e bbb et e e e e e e annbb e et e e e e e e annbbnreeeeneaanne 30
RETEIBNCES. ... ettt et et e e e e e e et e e e e 33
CHAPTER 3: Popul ation estimates of t h
IV ...ttt emmme ettt e e e ettt e emmt e e et e e e e e nne s enene s 38
YU 0] 1= 1Y 2T PO PP OPPPPPPPPPPP 38
[ a1 g0 o [0 ox i o] o FO PO P PP PPPPPPPPPPPN 39
IMBENOTS. .. ...ttt e e e et e et n e 41
RESUILS. ...ttt e et e et et e e e e e e bbb et e e e e e e e e e e e e e a e e aeeas 47
DISCUSSION. ...ttt ettt ettt e e e ettt e e e e e skttt et e e e e ek bbb et e e e e e e ann bbb et e e e e e eansbbnneeaeeenanne 52
1070 ] o[ 11 5] (0] o - ST P PSP PPPPRRPT PR 55
ACKNOWIEAGEIMENLS. .....eeiieiiiiiiiee ettt e e e s e e e e e s et e e e e e e e s ananreeeeeas 55

Xii

rd



L LE] [T (=1 0TS 56

CHAPTER 4: Feedi ng e c é&dapomig liliandein Liwohde &latignal | o v e |

PArK, MAlAWI. ... e e rmme e 60
Y 013 1= To! PP PP PPRRTPR O 60
[ a1 g0 o [0 o i o] o F PO PP PPPPP T PPPPPPRRPPRN 61
IMEENOTS. ...t e e 64
RESUIES. ...t 67
DISCUSSION. ...ttt e ettt e ettt e e r e e e e s s e e e e e e s snnnnneeeeeessnnnnnneeeesssnnnnnnneeessssnnnnnnnid [
(070] 0 [0} 1151 o] o H TP P PR PPPPP PP 80
LITEIAtUIE CILE.. .. eeiiiiieiee ettt e e st e s nb e e s anbaeeenn 81

CHAPTER 5:Roosting behaviour and charda er i sti cs of <cavities us

Agapornis lilianaein Liwonde National Park, Malawi...................ccciiccreeeeeeeviiiiinnn, 87
Y 013 1 = ox TP PP PPPPTPTO 87
[ g o [UTet i o] o DO PP U PP PP PPPPPPRPPPRRR: 88
IMBENOTS. ...ttt e et e et e e 90
RESUILS. ...ttt e e e s et e e e e e e e e e e e e e r e e e e e e e e e e e as 93
DISCUSSION. ...ttt ettt ettt e ke e e ekt e e ek e e e e b et e e e e e e e e e e e e e e n e e e e e e e e ann s 102
RETEIEINCES. ...ttt e et e e e e s et e e e e e s e e e e e e nnrnees 105
Y 0] o =T g T [t PRSPPI 111
CHAPTER 6: Breedi ng biAgdpars jlianadin LivontleiNatiorals L o v e
e T O Y = 1 1 OSSP PPPPPRPI 113
Y 015 1 =T U 113
[ a1 eo [0 ox i o] o P TP PP PP PP POPPPPPRTP 114
IMEENOTS. ...ttt et e e e e e et e e e e e e e 115
RESUILS. ...ttt e ekt e ek e e e bt e 120
DISCUSSION. ...ttt ettt oo et e e e e e e ettt e et e e e e e s bbb et e e e e e e e bbb b et e e e e e sannbbaneeeeeenana 131
RETEIBNCES....... et e et e e e e 135
Y o] 01T o 13t PP TP UUPPPPPPPPPN 140
CHAPTER 7: The drinking habits of the Liliie
WALETNOIES. ...ttt 141
Y 0153 = xS O PR PP OPPPPPRRRPRN 141
INEFOTUCTION. ...t e e e e e e e e e e e e e e s e e e e e e e annrnn e e e e e e eaans 142
TS U PSPPSR 147



[T EY o1 1133 [ o 155
L] (ST (=1 a1 S 157

Appendix 1: Summary of incidents of waterhole poisoning involwg Li | i ands Lo
between 2004 2013 in Liwonde National Park, Malawi (questionnaire responses)...163

CHAPTER 8: Prevalence of Beak and Agaparsher Di

[HIIANAE IN IMAIAWI......cee ettt e e e e et e e e e e e e e s smmr e e e e e aaeeee s 165
oYU 0] 0= Y 2 TP 165
[0 o [0 ox i o] o PO TP PPPPPPOPPPPPRTP 166
1Y 11 o T PSP PPPPT TP 167
TS | PSP 169
D 1Yo B ES1S] o] o TP PR POPPPUPRP 171
=] (=T =] o L PP RRRT PP 173

CHAPTER9 Notes fr om r i nAgapomis liliandein lawordds Natiomal e b i r d

e T O Y = 1= 1 OSSO PPPPPPPI 177
SUIMIMIBIY ettt e e e e e et e e ettt e e e e e e eeaaaaaeeaeeaaasassasssaasaaa s e nnrrnnnnnres 177
1Y 11 oo ORI 178
RESUILS. .ttt e e et e e e e st e e e e e e bt e e e e e e e e e e e e e e e e a e ea s 180
D 1o 013 T o U 182
=] (=T =] o L PP RRRT PP 185

Chapter 10: CONCIUSION........ciiiiiei e eeeei e eeme e e emmmnennees 186
T 0o [T 1o o PR POTPPSRTR 186
DISCUSSION. ... eetteetee e e ettt e e e e e ettt e e e e e sttt ea e e e e e e nte et e e e e e e aansaas e e eaaeaaannsbeeeeeeeeeansssneeeaenesann 187
KBY TNIBALS. ... e s e e e e e e e e e e nreees 189
S (=T =] Lo L PR 191

Appendix 1:Prgposed Action Plarforth e L i | i a n énsLiwandevNational RaK,

Y= 1 PP 193

Additional APPENAICES......coiiiiiiieie et eeern e 196

Appendix i: Scout Questionnaire given in Liwonde National Park to assess poisoning

oo [=T a ot E S (@4 g =T o) = S TSRS 196

Appendix ii: Sel ecti on of fieldwork photographs du

Liwonde NatioRl Park............oovuiuiiuiiiiiireeiieiiisss s e e e e e emenssss s e e e e e e e e e e e e eeeeanneneeeas 197

Xiv



CHAPTER 1: Introduction

Ecology, conservation biologyand African birds

Organismsand therelationshipsthey have with theienvironmentprovide the basis of the
science of ecologyHaeckel 1866)These relatinships at both spatialind temporatcales
include organism characteristics,evolution, populations, interactionscommunity
organizationand many moréBelovsky et al2004). The ecologyof a speciess essentiain
planning forits conservation (Doak Mills 1994, Snyder et al. 2000Conservatiorbiology
addresses the biology of speciesmmunities, and ecosystems that arerisis(Soulé1985.
These requireargeted and strategic conservatexion in order toreduce the rate of loss

(Hoffmann efal. 2010).

Birds havepopular appealand areknown and studied more than any other species
(Brooks et al 2008. In Africa, birds arepart of many cultures (BirdLife 2013p
Nevertheless, about 10% of all African bird species are threatened with extjingtih 25
speciesup listedon the IUCN list between 2005 and 2012 (BirdL#6133. Poisoning,
hunting, habitat loss and capture for tthegal birdpet tradeare some of the threats that these
bird populationsare facing(Eid et al 2011, BirdLife 2013a). The need for ecologicatudies

that can inform conservation actions cannot be over emphasized.

This studyaims to elucidate the ecology afpoor | y known smal |l p e
Lovebird Agapornis lilianaein Malawi. These are needed to infomonsevation measures to
ensure the continuegkistenceof this sgcies. This is the first detailed study of this species in

the wild. It alsocontributes to theglobal need for the conservationparrots.



Parrots

Parrots (familyPsittacidag arerepresentetty about330 parrot speciesorldwide (Collar et

al. 1994).The majorityareresident in the southern hemisphere; Africa, Australasia and South
America (Waterhouse 2006). However, fossil records suggest plesiomorphic parrots and
parrotlike bird were oncaesident in the northern hemispheespecially northern Europe
(Waterhouse 2006 The oldestAfrican fossil parrots were foundh Langebaanweg (South
Africa) and hese fossils have led to the recent description of two new parrot species

(Manegold 2013).

Parrotsare a popular and easily recognised bird sped¢i@sllar 1997, Pegin 2012,
Martin et al. 2014a)o Their beautiful plumage, longevjtgndsome species ability mimic
human speecfWright et al. 2001have made them one of the most desired pdtdpecies
in the world(PiresandClarke 2011)They are alsoth@or | d s most (Qollar eat en
et al. 1994, Collar 1997, OweBsBennett 200Q) At least29% ( 95 speci es) of
parrotsare threatenef(Snyder et al. 20007 combinationof habitat loss and their capture for
the pet tradarethe key threats to their populatiof@Sollar 1997, Snyder et al. 2000, Perrin
2012) In 2000 an action plan was drawn with the goal to ensure the conservation of the
worldés parrot specie§Snyder etal. 2000) This plan clearly recognized that most of the
threatened parrot specitscked comprehensive field studigs plan for their conservation
(Snyder et al. 2000)his has resulted in ancreaseof publishedparrotaccounts worldwide
(Martin et & 2014). New information mparrot ecologyand conservation status had e a
number of red list updates in the IUCN Red LiBirdLife 2013,b; Martin et al 2014).
Parrots inAfrica and itsislandswere previously poorly known, however, in recentrgea
publication ofparrotresearchincludingcomprehensive species accajbiboks and reviews

have contributed to knowledge of these spe@iResrin 2012, Martin et ak014a,b). There
2



are 2 species of parrots in Africa, Madagascar and MaurifRexrin 2012) The African
species areepresented byive generaPoicephalus, Psittacus, Coracopsis, Agaporansl

Psittacula(Perrin 2012)

Lovebirds

The genusAgapornisis endemic to Africa and Magascarand comprises the smallest of all

the African parrotgPerrin 2012)Agapornisis derived fromtwo Greek words agape d and
6or Mheo wo a psfronaearly 17" century Greeland mean$ | ov e 6 , mor e es|
60br ot he(@dblng 2019 vitee @vord GrnisHis a dassical Greekvor d meani ng 66D
av f aunad ( J dhus thenegreséntatives Jof thgenusAgapornisare commonly

known as lovebirdsAnother suggested reasdor this commonnameis their habit of

indulging in mutual preenin@Forshaw 1977). There arenine species, eight on mainthand

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

facial masks of varying colours and extdntcontrast, he Madagascdovebird species, the
grey-headed lovebirdAgapornis cans) differs slighly from the rest having a green body

and a completely grey headhe eight African species have an allopatric distribution

covering a wide range of ss#aharan Africa (Perrin 2012 able 1)



Table 1. Summay of the threat

International 2013

statuand distributionof the lovebird spaes (Birdlife

Species

Threat statug: distribution

Agapornis canus

(Grey-headed lovebird

Least ConcernNative to Madagascar. It haa wide
range but its population has not been quantified.

Agapornis swindernianus

(Black-collared lovebird)

Least Concern. Native t€ameroon; Central Africa
Republic; Congo; Congo, The Democratic Repubilig
Congg Cote d'lvoire; Equatorial Guinea; Gabd
Ghana; Liberia; Uganda

Agapornis pullarius

(Redheadedovebird)

Least concern. Species hasvide rangeoccurring in
over 10 countries. Population largely unknown.

Agapornis roseicollis

(Rosyfacedlovebird)

Least concern. Native to Nabm, South Africa &
Angola.Has awide range

Agapornis taranta

(Black-wingedlovebird)

Least concern. N&ve to Ethiopia& Eritrea. Has avide
range. Poplation thought to be increasing.

Agapornis fischeri

(Fischer'dovebird)

Nearthreatened. Endemic to Tanzania. Popula
declining due to trapping for export.

Agapornis personatus

(Yellow-collaredlovebird)

Least concern. Native to Tanzania, introgidico Kenya
& Burundi. Has aviderange

Agapornis lilianae

(Nyasalovebird)

Nearthreatened Occurs in Mozambique, Malaw
Tanzania, Zambia & Zimbabwe. Small populat
suspected to be declining

Agaporns nigrigenis

(Black-cheekedovebird)

Vulnerable. Endemic to Zambi&las a small localise
distribution.

Note: wide rangewide includes several countries or a whole country



Lovebirds are popular pet and aviary bir@3ollar 1997). The trapping of wild
lovebirds for the illegal pet trade remaia major threat tatheir wild populations(Collar
1997, Matrtin et al2014a,b). In the last two decades there have been records of trade in all
lovebird species apart from. swindernianugMartin et al.2014). Very little information
exists on this species and it is largely unknown in local and international Baxa 2012)
Agapornisfischeri A. personatusindA. roseicolliswereamong the most traded lovebirds in
the last two decaddMartin et al.2014). The lack of ecological data on wild populations of

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

Several studies have investigated various aspectewvebird biology in captivity
(Dilger 1960, Kock et al. 1993, Buon et al. 2008)In the wild, only threespecies have been
studied Firstly, the blackcheeked lovebirdendemic to Zambishad detailed studiesf its
distribution and biologyinvestigated[Dodman et al. 2000, Warburton 2003, Warbur&n
Perrin 2005a,b)These highlightedthe threats and areas to be protected for its conservation
(Dodman et al. 2000Warburton 2003).Secondly, e rosyfaced lovebird endemic to
Namibig had its diet, breeding and spatial ecology investig@tielithia and Perrin 2006a,b,
Ndithia et al. 2007)Thirdly, a study in Tanzania investigated the diet and igpecific
associati ons o (Mwdhgosa dt al.r2008)n ddditoretd these] a study on
inferences obreeding from moult o& hybrid populatiorof lovebirdsat Lake Naivasha in
Kenya wasundertaken(Thomson 1990)The currentstudy focusso n L i liovielaresh 6 s

previously little investigated in the wild



Li | i/&yasakvebird

Named after Miss Lilian Elizabeth Sclater, the British naturalist and travellEast Africa
(Shelley 184 ) , t h elovdbirdlIAgapomié Blianae(Fig. 1) was first observed in the
upper Shire area of Malawihen Nyasalandpy Sir John Kirk (Ibis, 188, pp 329). It was
initially wrongly identifiedasAgapornis roseicolliglbis, 1861b, pp 329), then later corrected

by Captain G.E. Shelley in 28 who described ifrom a voucher specimen collected in Fort
Liwonde (I bi s, lbvedlis rpddiged ps. a néar threaemed species due to
its small population estimaieto be less than 2W0 (Birdlife 201®). Its population is

scattered in small sypopulations along the Zambezi Vall@y/arburton2005)

Figure 1.L i | i a n 6,s:adult. biworedb Natiothal Park, Waterhole thydd October 2008

(photayraphby Bently Palmey.



Li | i avebircsocclirsin southeast Zambia and southern Tanzania along the

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

(Warbuton 2005, Dowsettemaire& Dowsett 2006 Dowsett et al. 2008BirdLife 2013,

Fig. 2, Table 2). Il n Mal awi a

r e si dlevabird opcarp i ILiwdndeo n

National Park (LNPFig. 2 3), which liesalong the Shire RiveThese lovebirdsre often

seen being sold along the roads near LN&yever,L i | i a rbiéds haveongver been

sighted (Mzumara, pergbs.). There are no aviariee and around LNP, therefore all

individuals seen arigom the wild population (Mzumara, persbs.). Thelovebirds continued

existencen LNP is threatened by poachers who poisoatev pools in order to catch small

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

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

on its population was unknown.
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Figure 2: Map showing the distribution of Lilian's lovebi(BirdLife International 2013b).
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Table2.Di st r i

bution | ocalities of Lilianos

Country and area

Location

Southern Tanzania

A single observation in the Songwe area (N.d&akers. comm.)

Southeast Zambia

Common along the Luangwa Valley, north at least to the Muzi River &
Chama. Reported to occur in the Luano and Rufunsa Vdlxyssett et al)
2008)

Northwest
Mozambique

Present in the drier parts of the Zambezi RiVelley in Tete district, wher¢
locally common. Recorded in Chicoa, Chishomba/Cachomba,
Zumbo/Alexander, & collected in MessenguéBarker 2005)

Northern Zimbabwe

Occurs in the middle Zambezi below the escarpment from the Angy
Hunyani Rivers westards to Binga & Msuna, although much suita
habitat has been lost within the Kariba Bgsiwin 1981).

Southern Malawi

Common in Liwonde National Park & surrounding areas along the
River, in southern Malawi. Few records from Kasungu Nationdt Pathe
North of the country (this studipowsettLemaire & Dowsett 2006)

Study area

LNP is bordered by three districts Machinga, Mangochi and Balaka3Fand is part of the

Liwonde-Mangochi Protected Area Complex (LMPAQhe greater part of LNP i®cated

in Machinga District in southern Malawi.

Liwonde National Park located betweern’346 6 D8 6 $5 dlrbdd 3256 HaBdRhe

Mangochi Forest Reserve (MFR) the north(Manongi 2004). LNP covers an areh548

The LMPAC comprises two protected areas,

ove

km? and ranges in altitude from 474 to 9&1asl The parkhasa 6 har dd boundary

buffer zone along mosff its length (Thomson 1998).



LNP is bound in the west by the Shire River and Lake Malombe and in the east by
hills and ridges of thescarpmenfFig. 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
recordof 1,091mm (Happold& Happold 1990) and a minimum of 401 n{Bhima 1998).

Over nineyears(198619%) the same station recorded a mean maximum temperature of
31.2C for November and mean minimum temperature of G8f6ér July (inpublished data,

Bhima 19%).

Around the borders of LNP there is a high density of villages with approximately 115
126 inhabitants ki (NSO 2008). The annual human birth rate of 2.5 % (FAO 1997)
indicates that the population is growing and will double by 20880 2008) This places
great pressure on land in and arowiP. This high population density imposes poaching
pressure on LNP. Some of the local community membersthillegally in LNP now use
lethal huntingmethodssuch as poisoning waterholgzers. comm.) Thesemethods have a
potentially devastating impact on the parks biodiversity especially on a gregarious bird like

the Lilian6s Iparsvabd)i ThisllethalMantingaanmajarreason this study
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Study objectives

This study mvestigatd the distribution o f Lil i an dnsLNR and &alawrands
estimate its populationdensityin LNP and compare this with suggeste@arlierpopulation
estimates(DowsettLemaire & Dowsett @06). The natural diet drinking requirements
roosting and breeding behaviouwere also investigated through field observations. The
existenceof threats such adisease, illegal trade, poisoning, predation and capture for food
were investigated.The datachapters othis thesis have been preparednaasnuscriptsfor
international peer revieyournal submission. Therefore eadf thesechaptes is formatted
for a specific journal and someoverlap and regtition between chapters has been
unavoidableThere is a final cacluding chapter.
Thedatachapters are as follows:

Chapter 2: Distribution of Lilianbés | oveb

Chapter3BAbundance olbvebirdireLiwbridé NatonabPark, Malawi

Chapter 4Feedi ng e c ol o tpyebirdAgaporriselilanaé irl Liwvanmlé

National Park, Malawi.

Chapter 5Roosting behaviour and characteri st

lovebirdAgapornis lilianaein Liwonde National Park, Malawi

Chapter 6Br eedi ng bi o llavepiyd Agapornid lilidnaean rLivende

National Park, Malawi

Chapter 7T he dr i nki ng h ddvabitdsandané€ideritshobpoidonirigiata n 6 s

waterholes

Chapter8: Prevalence of théeak and feah e r di sease ovebidus i n

Agapornis lilianagn Malawi.
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Chapter 9 Notes f om r i n g i lowbirdAgdporrasnlilasaein Liwonde

National Park, Malawi
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CHAPTER 2:Di stri bution of Liliands Lovebi.l

Tiwonge |. Mzumara, Mike R. Perrin & Colleen T. Downs*
School of Life Sciences, University of KwaZNlatal, P/Bag X01,Pietermizburg, South

Africa

*Corresponding author, emaibirdsmalawi@gmail.comdowns@ukzn.ac.za

Formatted for Ostrich- published 2014
Abstract

Lil i an s Agaporniseliiana & a MopaneColophospermum mopaneoodland

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
Liliands L ow avdsiexpldredi Furthddmoreathe 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 daa from LNP. Five new atlas records are reported; three withis64am of LNP

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

( KNP) i's about 66 km from the Lilianbés Love
New mational recordssuggests e as o n a | movement s. Liliands Lo
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 thedsvébie

strongest habitat associations were with seasonally wet grasslands and not Mopane

woodlands as would be expecté&tbnservation efforts should also include thesgetation

types

Keywords: L i | i a n 6 sAgdpornisdillanae distribution, Mopaa 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 ondhef key reasons behind the-ligting of

25 African bird species to higher categories of threat between 2005 and B@dizifé

2013). Human population growth, poverty, weak governance and political systems all
contribute to high deforestation rates irriéa (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 moaitoring of populations over time, and to understand the impact of various

threats (Snyder et al. 2000, Brooks et al. 2@&]iLife 2013).

Information on status and distribution is of great importance for parrot species as they
are among t hhleeatened spediés svithra bightextirction risk (Snyder et al. 2000,
Martin et al. 2014). Africa, Mauritius and Madagascar are home to 24 parrot species
belonging to five generaPoicephalus Psittacus, CoracopsjsAgapornis and Psittacula
(Perrin 2012) Mog have an allopatric distribution, covering a wide variety of habitats
ranging from closed forests to arid zoi{Esy et al. 1988, Perrin 2012)he genug\gapornis
commonly known as the lovebirds, is the smallest of all African pafireisin 2012) It has

nine species, eight on mainland Africa and one in Madagésceshaw 1989, Perrin 2012)

Li I i an 0 sAgdparnisdillanaeisda near Zambezian endemic with a restricted
range extending downstream from the Zambezi Vgl@dgncey 1996, Dowsettemadre and
Dowsett 2006)Isolated populations are distributed in southern Tanzania,-sasttZambia,

southern Malawi, northivestern Mozambique and northern Zimbab(Méarburton 2005,
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DowsettLemaire and Dowsett 2006) Li | i and s Lovebi rMbganear e a
Colophospermum mopaneoodlands but are reported to move seasonally to more mixed
woodland (Harrison et al. 1997, Parker 2005). They are atNesatened species because of

their small global population of < 20 000 birds which has a restrictedbdisbn and
specialised habitgPerrin 2012 BirdLife 2014). Like most otheparrots Li | i andés Lov
are regarded as a CITES Il species, nmeathat 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
t he major thr eat(Goutd X996)]Harrisoraen d. 4991, Pavker 2003, Berrin
2012) The creation of the Kariba Dam in Zimbabwe and the Caborra Bd3am in
Mozambique in the 19606s and 19706s <caused
Liliands L oRakdr 2005]llledmibshipmerastof over 3000 wida u g h t Lilia
Lovebirds were seized (Qouto 1296)nahdaamstimdedi On938t h e 1 ¢
Liliands Lovebirds were traded between 1990
there have not been studies to determine the habitat associations, seasonal movements, status

and or di stribution of Liliandés Lovebird in

Anacur ate knowledge of a speciesbd6 distrib
understandts population dynamics and design better conservation initia{segder 2000,
Perrin 2012). Prior to this study,onfhedtoMal awi
the upper Shire River valley in Liwonde National Park (LNP) and in Mbalachanda; north
western Malawi, close to the Zambian border (Dowsethaire & Dowsett 2006). A single
record from the mid 194006s f or (DowsettLefhailee mb o &

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 o

outlet.

This study establigdt he cur r ent e xebire digtributidn inMaldwi, a n 60 s
in light of its historical range. We also investigatée habitat association of the LNP
lovebird population. Wepredice d t he Lil i ands Lovebird distr
Mopane woodland within LNP, as recorded fts closest relative, the Bladheeked

LovebirdA. nigrigenisin Zambia Warburton 20032005).

Methods
Study Area

LNP is located between 1316 6 080 $5Umd BB MBongi 2004) It covers

an area of 548 kfrand ranges in altitude from 4140 921 m a. s. | . The p
partially fenced boundary with no buffer zone along most of its lefigibmson 1998)The

most common land use in the areas immediately bordering the pegkiaslture Mzumara,

pers. obs.). To the west of the patkkm 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 depsif villages with approximately 11530
inhabitants per kf(NSO 2008). The annual human birth rate of aZNSO 2008) places
great poaching pressure in the protected area (Dowsethire and Dowsett 2006). Six main

vegetation communities are recoguise LNP; riverine and flood plain vegetation, tree
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Figure 1: Distribution of Lilian's Lovebirdsn Malawi including historicalsites (Dowsett
Lemaire & Dowsett 2006), new sites recorded in this study and the current [IUCN distribution
maps (IUCN 2012).
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savannah Combretumsavannatwoodland, C. mopanewoodland, termitaria communities

(thickets) and dry forest (HaMartin 1969). The dominant vegetation is Mopane woodland

covering approximately 7@ of its area (Dudley 1994We usel vegetation descriptian

described by the Zoological

Frankfurt Society LNP vegetation management map

(Msi kuwanga ©pers.

classes (Table 1).

Table :Per cent age

of

comm. ) .

T

observati
different vegetation types in Liwonde National Park, Malawi.

he map divi

des

ons bmde ckcomtesl nn  f

Mean flock size

Sightings
Vegetation Type (n) % (= 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 5.8 125+1.4
Mixed savanniawoodland 10 3.4 8.8+0.6
Riverine thicket 8 2.8 224 +26
Seasonally wet grassland 6 2.1 25.2+6.2
*Water 3 1.0 5017
Escarpment mixed woodland 1 0.3 11
Marsh 1 0.3 12
Dry deciduous forst/thicket 0 n/a n/a

*Not part of LNP vegetation
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Di stribution of Lilianédés Lovebird in Mal awi

Hi storical di stributions of Liliands Lovebi
(DowsettLemaire and Dowsett 2006). Data from across Malawi were tetleicom June

2010 to December 2013. Il nformation | eafl ets
record sheets, were distributed to scout camps in protected areas, national tourism guides,
tour operators and other interested birders to report anddrecarny Li | i andés Love
throughout Malawi. Site visits to all reported areas were conducted between October 2010

and December 2013.

Di stribution of Liliands Lovebirds in LNP

LNP Management uses an existing map of 25 transects (2 km apart) ther@ssk 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)leagt to west twice a year

in 2010 and 2012; once immediately after the raingsedAprili May) and once in the dry
seasommonths ofSeptember 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 noTeangect

walks were conducted from 0500t 11 h00 and al l Liliands L
recorded. Drive transects were conducted during the same season and timings on three of the
LNPO6s ma ChingunibMvdus MvQui Masanje, Mvuu Mvera). The car was driven

at relatively constant speeflapproximately 15 knin™.

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 westerwédranised

to investigate Lil i anélsareaobMe wesrofthepShie Rieemc e i
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(Fig. 2). Opportunistic sightings were recorded during roost searches conducted on foot in

LNP. These were also conducted in agriculture fieldsvétabe settlementsutside the park.

- Transecls

@® lLovebird sightings

[ | mopane

I:] Grassiand with tree cover
[ rail grass tree savanna
- Mixed savanna woodland

I 7verine thicket

l:l Seasonally wet grassiand

——

.-’ Marsh
|.>> . | Dry ceciauous forestanicket 2
£

10 Kilometers

Figure 2: Lilian's Lovebid 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 redq®@edurton and Perrin
2005a, Mwangmo et al. 2007) | vl evds el ectivity index (1lv
habitat association. The index ranges fiidlrto +1; negative values suggest avoidance while
positive values suggest preference and 0 suggests a neutral response (Manly ef.al. 1993
MannWhitney U and Kolmogorossmirnov 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
oppotunistic sightings were excluded fromegetationassociation 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 buf f eer tveeater us ed
proportions of each habitat in the Oclipped:¢
habitat types covered by transects was calculatddg ArcGIS 10.1 software. A spatial
associatiorwas madebetween the parks vegetation majpl afl 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 currgnt o b a | Liliands Lovebir
downtloaded from the IUCN website. These were used as a reference point for all other

recorded points (IUCN 2012)
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Results
Di stribution of Lilianés Lovebird in Mal awi

Five new atl as r ec oinMaawifwere reckived from thé satiobwade e b i r
survey (Table 2). Three sites were within 460 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. During the site visit, community members stated that
Liliands Lovebirds we rThe repdrtedeobsergaion was made wasl n e &
on communal land along a river with irrigation agriculture along the river bauhkgn{ara,

pers. obs.), infemig 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 potenti al f C

Lovebirds, thus making it a suitable foraging area.

The Phirilongwe Forest Reserve is a protectgda managed by the Forestry
Department. The reserve has small patches of
Lovebirds were not recorded in the area duthmgsite visits in October 2010 and May 2013.
Local communities observed Liliands Lovebir
independent reports were received for sightings in the Monkey Bay/Cape MacLear area. One
sighting was in June 2011 while tbéher wasundated. No lovebirdsvere seen during the
June 2012 site visit, however about 20 Lil i
in a Baobab tre¢Adansonia digitata The area is on communal land along the road from
Monkey Bay to Cape MacLeaOne 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.

Distance from LNP No. of Date of Date of site
Area Name (km) individuals seen  sighting visit
Oct 2012,
Lisungwi 55.8 20 July 2011 May 2014
Oct 2010,
Phirilongwe 43.6 > 50 Jure 2AL0 May 2013
Undated,
June
2011,
Monkey Bay/ Cape March June 2012,
MacLear 55.3 50 2014, Dec 2013
Kasungu  Nationa
Park + 280 + 20 Jur? 2010 Nov 2013
Ngabu + 160 +10 undated Nov 2013
Kasungu National Park (KNP), i n Mal awi 0s

north of LNP. The reported poins r el ati vely c¢close (66 km)
population in the Luangwa Valley, Zambia (Fig. 1). KNP is about 200r&m the historical

Mbal achanda Liliandés Lovebird record in nor
located in the loweEhire Valley in southern Malawi, approximately 160 km south of LNP.

This area is close to the MalaMiozambique border but over @km from the known
Liliands Lovebird population in Mozambique.
Mopane distribution in Malawi, the Ngabu record is close to two small patches (each

approximately 180 kf) of Mopane woodland in southern Malawi (Fig. 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 Mopametadon 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.

Di stribution of Liliands Lovebird in LNP

Li | i avebrds wedreorecorded at 303 points within and around LNP (Fig. 2). gy

per cent (n = 117) of the points recorded were from theveass t t ransect wal Kk
Lovebirds were distributed throughout the park including the small section of #hempére
western bank of the Shire River. Al obser
section of LNP werenadeduring transect walks carried out in thenths ofSepember to

November No lovebirds were recorded in the same areas during wairsgassect 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 aeabe 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 vil
observed feeding, including agriculturaléls, 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¢re made in Mopane woodland (Table
2). However, 76 % of the observations on @ws$t transects were made in Mopane
woodl and. The lvlievds electivity index obt al
tree coverd was posi g B)VvHoweven dinuctastrangegpreferered er e r
was seen for seasonallyet-grassland (Fig. 3). The mean flock size in Mopane woodlands
was significantly smallethan that of other vegetation typefipcks in Mopane woodland
(mean = 10.8 .12, n = 168) compad well with other vegetation types, (mearnl#.40 £
0.50, n = 123)Kolmogorov+Smirnov test, p < 0.0007Yhe largest flocks were recorded in
two vegetation types, seasonallgt-grassland and riverine thicket (Table 2). Flock siakes

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

(Mann-U test, p < 0.004).

Tdl grass lree savarna
Seasoraly Vet Grassand
Ruenne et

Mapane

Tixed Savarnah woodand:
s

Grasstana wih Tree cover

- Escampment Mixed Woodand

-1 -0.8 486 04 £2 0 02 04 0e oy 1
ELECTIVITY INDEX

Figure 3. Ivlev's electivity index for Lilian's Lovebird vegetation association in Liwonde
National Park, Malawi.
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Discussion

Thedistrtut i on of Liliands Lovebird in Mal awi re
by DowsettLemaire and Dowsett (2006). Their stronghatda resident and breeding
population in LNP. However, three new atlas records have been recorded close to this range:

al are seasonal and none si dent . We confirmed that Lil i e
Kalembo area, as part of the LNP population, where it was thought they may no longer occur
(DowsettLemaire & Dowsett 2006). The lovebirds feed in the area but rétuttNP to

roost. The lovebirds were recorded in agricultural land with a numbé&faohellia sp.

(Acacia)t r ees but no Mopane woodl| #Acadaseedsiahd an b6 s

agricultural crops (Mzumara in prep.).

The KNP and Ngabu sightings of thei | i an6és Lovebird repres
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 ValleyLilian Lovebird population in Zambia. This was also suspected
for the single old Mbalachanda record (Dowdetimaire and Dowsett 2006). The sighting
record from KNP is evidence that the distribution from Zambia extends further east than

shown inthecurrert IUCN maps (IUCN 2012).

The Ngabu sighting is likely of a vagrafibck originating from the Mozambique
population. This population may also extend further east than is curreatlyced. Further
investigation into the status of the Lilian Lovebird plapions, the current Mopane
distribution and the possibility of seasonal movements in Mozambique is needed. This is

particularly urgent as the tobacco industmay increase in this area. Mopane wood is
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preferred for tobacco processing (Chikuni 1996). Tioeeethis 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 sightin

were within this range. Howevegxtensive 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

Lil i ands nlILNPy ashitiis tldesonlyi protected area in Malawi with an extensive
Mopane woodland. Historically, théovebird population may have extended into the
Lisungwi area. However, information from the community members and our observation

indicates the lovebirdare only seasonal visitors and not resident at Lisungwi.

Phirilongwe Forest Reserve is about 44
Lovebirds were not recorded in the northern section of the park from April to July. The

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

lovebirds are seenidune and Jul y. Therefore it 4s pos:

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 Jlhys studyshowsthat the
lovebirds do not visit the exact same plaicethe following year. This explains why we did

not observe the species in the areas duringalaw-up visits. Furthemore lovebirds were

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

Our study did not investigate the possible reasamgt he Li |l i ands Loveb

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

common along the banks of Lake Malombe. Rice faaresthe dominant land use type
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immediatelybeyondthe park boundary. The rice matures and is harvested from April to June.
Lovebirds were observed feeding in rice fields owstle 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 laeigible explanation. We suggest that the lovebirds
leave this area earlier than May, possibly at the tivhenit receives the highest rainfalls
causing it to be flooded. This would explain the sighting in Monkey Bay in March 2014. It is

clearthatseasanl movements are very 1Important to Li

The majority of Liliands Lovebirds recor
This is not surprising as Mopane is the dominant vegetation in LNP. The largest flocks
however were in seasonally wet @ ssl ands and riverine thicke
indicatedthat seasonallyet-grassland was the habitat type that the lovelspisit most of
their timein. This is interesting considendénhgue hat
Mopanewood and speci alistao. Often we observed ¢t}
two vegetationtypes.Our data set was only collected in and around LNP so our results may
be indicative of the LNP population bnly. I

populations in other countriésunchsimilar studies for comparison.

Knowl edge of a speciesd distribution at

ol )

efforts and provides valued inputs into global scale conservation assesg¢frerier et al.

2004) We haves hown t hat Liliands Lovebirds use a r
seasonally wet grasslands is much stronger than with Mopane woodlands. There is a need for
further investigation into t he itsnevalaw and | mo v
from Mozambique and Zambi a. These movements

ecology, and thus are necessamyunderstanghg their conservation needs. Conservation
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efforts for the Liliands L ovgeassiandd and svérineu | d
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
Lovebird Agapornis lilianae is a neathreatened small parrofound in Mopane
Colophospermum mopaneoodland Its population has not been investigated in any part of

its range. We investigated t Hevebmdbiuliwbrade c e an
National Park (LNP), Malawi. Both distance sampling (line and point transects) methods and
total counts (waterhole and flyway counts) were applied. The point couhbdngave very

low numbes of observation and was discontinued after the first year. Line transects
conducted during the wet season had the highest density estimates 4f1@vebirds km™

of Mopane woodland. However, number of observations per traimseach year were low

Waterhole counts had the lowest density estimates (10 to@ebirdg. Flyway counts had

the intermediate estimate (%33.0 lovebirdg . The total popul ation o
LNP is therefore estimated to be about 4000viddals. The use of lmtransect counts at the

end of the rainy season is recommended for

abundance in LNP.
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Introduction

Parrots are often gregarioutying greatdistances between nesting, roosting and feeding
areas making it difficult to estimate their population densiffegshaw 1989, Casagrande
and Beissinger 1997, Pomeroy and Dranzoa 1997, Marsden 1999, Downs TAt)bpare

also one of the worills most threatened bird families
and capture for the illegal pet trag€ollar and Juniper 1992, Owens and Bennett 2000,
Snyderet al. 2000) In situ conservation for threatened species requires knowledge of their
popuation density and trend to determineithstatus and assist in monitoriqpgpulation
(Casagrandeand Beissinger 1997). At the local scale, population trends determine
conservation action and allocation of available resources (Buckindal 2008).
Furthermore, population estimates form a main basis for global conservation policy,

including the IUCN Red List (IUCN 2().

Ideally, all threatened speciggquirea population estimate, with low bias and high
precision(Bucklandet al.2008) However, veryittle is known about the population status of
parrots in the wildJuniper and Parr 1998), particulathose that are globally recognised as
highly threatenedCollar 1997, Snydeet al. 2000, Brook=t al. 2008).Parrots ofAfrica and
its islands are anmgstsome ofthe most traded species in the wothdwever few have had
recent population estimatéSnyderet al. 2000, Wirminghaugt al 2000, 2001, Amunet al.
2007, Perrin 2012, Martiet al. 2014. The method used in estimating abundance of a
partiaular speciesnter alia determines the accuracy of the estimatee transects areften
preferredto point transects as they are less susceptible to(Gesagrandand Beissinger
1997. However,Marsden 1999states that point counts pemfio better tha line transects for

parrots in most situations. Neverthelesgst ornithologistsagree that the most suitable
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methoddepends upothe species andabitat it occupieg¢Casagrande and Beissinger 1997

Marsden 1999Bucklandet al.2008.

There are24 parra speciesin Africa and itsislandsbelonging to fivegerera,
Psittacus Psittacula (2), Poicephalus(11), Coracopsis(2) and Agapornis(9), (Forshaw
1989, Perrin 2012, IUCN 2013). The gemdgapornis commonly known as lovebirdss
endemic to Africa antMadagascar (Forstv 1989, Perrin 2012, Martiet al.2014). Thenine
specieshave allopatric distributios; eight species on mainland Africa and one species on
Madagasca(Forshaw 1989, Perrin 2012)hree of the lovebird species on mainland Africa
areont he | UCN red | i fdapornit lilidnaetneaéi shr le@avt emierdd Fi
Lovebird A. fischeri (nearthreatened) and the Blackeeked LovebirdA. nigrigens
(vulnerable).L i | i an 6 ss octuoin &alawr, dambia, Mozambique, ahzania and
Zimbabwe (Hockey et al 2005, Dowsett.emaire and Dowsett 2006, Perrin 20H2d ts

population is estimated to be <00 birds (IUCN 203).

A few published studies have looked at abundaesgmatesof large parrots on
mainland Africa; the Cape Parrd®oicephalus robustus(Wirminghaus et al. 2000,
Wirminghauset al. 2001, Downs 2005) and th&frican Grey ParrotPsittacuserithacus
(Amunoet al. 2007).1n thesestudies total counts were used to estimate abundBrstance
sampling was used to estimate aburcdaof theSeychelles Black Parr@@oracopsis nigra
barklyi (Walford 20@). The Blackcheeked Lovebird in Zambia is the only lovebird species
to havehad its abundance investigat@bdman 1995, Dodmaet al 200Q. Total counts at
known water sources ahd peak of the dry seasowhere the Blacicheeked Lovebirds
congregate in the mornings and evening (Wedou2005), were used to estimate densities

per square kilometre of Mopane woodland (Dodman 1995, Dodetaal 2000). Its
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populationwas estimated tde about 10 000 indduals (Dodmanet. al 2000). t is the
closestr el at i ve tLovebirdhiMoreduil®948Farahave 1989, Dodmaet al. 2000,

Warbuton 2003).

Weestimatdt he abundance of Liliands Loyebird
Malawi, usingboth total counts and distance sampline assessd the shortfalls of each of
the methods and recommend a suitable method that can be used for this species in other parts

of its rangeWe expected that waterhot®unts would producthe most accate results.

Methods

Study Site

LNP is situated insouthern Malawibetween14’3 6 6 W& 06 $5 dlnbdd 356 6 B 5
(Manongi 2004) It covers an area of 548 kmand ranges in altitude from 474 to 921 m a.s.l.
Mopane Colophosgrmum mopandVoodland is thedominant vegetation covering 266.07
km?® LNP is bounded in the west by the Shire River and Lake Malombe and in the east by
hills and ridges of th€hinguniescarpment. The topography is gently sloping, upward from
the Shire River, and is broken by two et@ld groups of hill§Dudley 1994 Harrisonet al

2008. The park has an annual rainfall of 60000mm (Dudley 1994) During the rainy
seasonwater is available throughout the park in rivers, streams and natural depressions.
Temperatures are cooler fromalylto July with isolated showersigumarapers.obs). From
August toearly-November the park is very hot and dry with temperatures ranging fré@ 35

to 43C (Dudley 1994). The Shire River is the main water source for the gadese fauna
during the dryseason (Harrisoret al. 2007). The central section of the park has three
artificial wat er hol es RhnaSancaiaryDudley199)allatar t o t

werecollected in 2010, 2012 and 2013.
41



Method selection

L i | i and Blackcheeked Lovebds congregate at water sources in the morning and
evenings (Forshaw 198%arburbn 2005,DowsettLemaire and Dowset 2006, Mzumara
pers. obs.), thus totatounts at waterholesvere adopted During the dry seasorthe
Lovebirds have routine flyways (eatt west) oer the Shire RiverTherefore we also
conducted totalcounts at flyways(Amuno et al. 2007). Total counts (waterholes and
flyways) werealso selected because theyquére few resourcesRoost counts were not

considered due to the difficulty tdcating all roosting sites in the park.

Whilst distance sampling methods (points and line transects) have proved
inappropriate for some African parrot species (Wirmingretusl. 2000, Downs 2005), they
have been recommended as a suitable method foragstgmabundance and densities for
parrot species (Casagrande and Beissinger 1997, Marsden 1999, Bueklahd@008).
Distance sampling methods hawvet been used on any lovebird species. We selected to use
both point and transeatnethods in this study.he assumptions for distance sampling are

clearly known and documented (Bucklagtdal 2008).

Distance Sampling

Point countsi LNP has 25 predetermined transects of different length which park
managemenstaff use for mammal count$Ve used the same tmasects for easy access and to
increase he possibility of continued monitoring
Counting points wersetalongtransects, the first point was 500 m from the park boundary

andthe remaindewere all spaced at 500 apart (Lambert 1993). At each point the observer
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stoppedfor 5 minand recorda ny Li | i an 6 s aroundthe paintnotingslock) ht e d
size and activityor each observatiorit the end of the fivenin weestimatedhe distance of

the sighted lovebits (Casagrande and Beissinger 1997).

Transect counts Thirteen transects were selected from the existing LNP transects. Tsansect
length rangd from was 1.8to 12.6 km.We walked ach transect once each year for three

years 2010, 2012, 2013 just aftdretrainy season (Majuly). Transect walks were
conducteht a consi stent pace from 05h00 to 11hO0
were encountered, the number of birds, time and the perpendicular distance from the transect
were recordeqCasagrane and Beissinger 199Warburton 2003, Mwangomet al 2007)

A tape measure was used to measure distances less thrawhilst laser finder was used to

measure distance to measure distances greater thman 50
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Figure 1: Map of Liwonde National Parl.NP) showing the transectsd some of thénides

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

Waterhole counts We monitoredthree artificial waterholes in thHghino Sanctuary in Sept,

Oct and Nov of 2010 and 2012 (Fi). Thesewere the only waterholes with water in the
sanctuary at this time of the yeaFRull day counts wereonductedsimultaneously at the

three waterholes from just before sunrise to sunset (04h30 to 18DO0Nts were done

during four hour shiftsFor L i | 9 Laweldrds that came to drink, the time, flock size and
their behaviourwere recorded (Warburton and Perrin 2005) The behaviows recorded
lovebirdsdrinking at the watdrole,flocks in flight, or perched in trees. We anticipated that if

a flock did not dink, the chances were highat it may return to the watawle later orgo on

to drink at another watero | e . Only records of birds that

waterhole were used for the abundance estimates to réthateances of double coting.

Flyway countsi Li | i and6s Lovebird flyways occurred 8
bordering the Shire River (Nsikuwanga pers. comMzumarapers. obg. A systematic

searchwas carried out usinthe lovebird distribution map (Mzumaed. al 2014). A 32 km
transect from the sout her rdistobstion tor teecforthedt o f L
northerly record, immediately soutbf Lake Malombe.Sixteen6é hi des 6, werekm ap:
placed along tis transect. Thed h i dverespdints with no permanet sructures where an

individual stood andcountd alllovebirds flyingfrom the park to areas across the Shire River

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

direction of flightwererecorded Amunoet al.2007).
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Analyses

Transects- Observations from repeatenansect walkswere pooled and the effort was
calculated as transect length multiplied by the number of times it was walked (Buekkind
2008). Data were analysed using Distance 6 Release 2 sffWaomaset al. 2010) A
selection of models using the different functions in DISTANCE were ran (Bucldaadl
1993) The halfnormal function was used to generate density estim@itesmost suitable

modelwasselectedased on the Akaike's Informati@iiterion (AIC) values.

Wateholes- Counts from the morning peak were excluded from the analges
assumedhatl ) Li | i an & s ahkonvihe morning probéably aaime lehek to drink at
the same waterhole in the eveningj@)ebirds coming from wsideof the Rhino Sanctuary
area also dmk ata sanctuary watéolein the morning. Therefore we only used counts from
the evening pealof 16h00 to 18h00 for abundance estimates. We anticipated that the
lovebirds recorded drinking at pools at this timepresented a significant proportion of

lovebirds that roosted in tiithino Sanctuar{Dodmanet al.2000).

The area of Mopane woodland in tRfino Sanctuaryas derived from the LNP
vegetation layer in ArcGIS 10(ESRI).Only Mopane woodland was incled in the analysis
as this is the only vegetation typéherethe lovebirds roost and breaéd LNP. The total
number oflovebirds observed at each whigle was summed tderivethe total number for
each count. The meaatal of the five counts was then diled by the total area of Mopane in
the Rhino Sanctuaryo estimate density of Lilian Labirds in theRhino SanctuaryOnly
flights from east to west were included in the flyways abundance estimates to avoid double

counting. Counts were conductegdm 05100 to 08h00pn threeconsecutive dayduring the
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dry season (Oct) when the madsvebirds were observed to fly across the Shire River in the

morning for foraging Mlzumarapers. obg.

Data from flyways was analysed as follo@@gnunoet al.2007)

NFX = Ds/ Df
Where Nk = the number of flyways possible along the Shire River
Ds = the distance between the two most extreme flyways bordering a forest section

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

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

daysfor that flyway.

Results
Population size estimates from distance sampling

Two hundred and fortpoint counts were carried out during one season of the survey. Only
threeLilianG Lovebird observations were made during the point counts. Point counts took
considerable time to complete and often times the ldlidrovebirds 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 distanceof thel i ne transects was 366.6 km and
Lovebirds were recorded over the three yedre rumber of observations per transect in
each yearanged from 0d 11, with an average @fightrecords per transecthree transects

(T1, T23, T25) had no observation of Lil i ail
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transect, T13, had the highest number of recerdidst T21 had the lowestThe distance
detectionfunction derived fromthe raw datahowedno bias resulting frormovement prior
to detection(Fig. 2, Bucklandet al 1993) The mean flock size for the pooled data Wais
1.1 Lilian Lovebirds.The mean flock size did not differ significantly acrossrgeéKruskal
Wallis test:H 2, n = 1@, p > 0.05) or across transe¢tsuskalWallis test: H2, n = 102, p
=1.000. Density estimatesrom the pooled datavere 17 + 4.8 birds km? of Mopane

woodl and (Table 1). Popul at i @asrestimated t® beodb76 L i | i e

individuals.

N

P ety

el

H L & B L 13 15
Pemendicular destante in meless

Figure 2: Distance detection functioindicating detection probability in relation to distance

from observer of the raw data
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Population estimates from total counts

Rhino Sanctuary waterha countsi Fifteen waterhole counts of Lilidns Lovebi rds
carried out (5 counts/waterholepne hundred and eighty fowbservationsecordswere

madeat the three waterholes (Table 1Lhd& btal number of observatismecorded on each of

the count dgs varied greatly. Waterhadel and 4 hacat | east one ).dheil 6 co
lowest daily sum was 7lovebirds and the highest was 297 for observatiansll three

waterholes. Wattkro | e No . 3 (WH3) had the highest num
Totals counts ranged from 71 to 169 individuals. The meanbeu oflovebirds recorded+

SE) at wateholes in theRhino Sanctuary for the duration of the study wiS9 + 39.7

individuals. Mean flock sizeat the different waterholes differed significlgn{Kruskak

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

calculated to be 28.8 KmUsing thelargestnumber of birdsecordedin a day 297) in the

rhino sanctuary, estimated densitgs10.3 birdskm™ of Mopane woodland in the sanctuary.

This translated to an estimated population size of 2743 individuals for (NNE?.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 Benctuay).
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Figure 3: Number of Liliands Lovebirds observed

in LNP during the current study. (Whwaterhole)

Flyway counts Li | i andés Lovebirds oevenofeahedéldesr ded f
on the western bank of tt&hire River Three were in the southern paftthe park and four
in the central section of the park. The mean distance between these flyways Wwas 3.6
Three flyways were opportunistic findings, one (called J n B) wagifouthe 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 rdevdsirds did not fly east to

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

LNP.

Lovebird abundance at flyways in the dry seas@asestimated using only the counts
from flyways with east to west flighta¢rosshe Shire River boundary)However, using the
estimate for mean distantetween flyways we estimatéen possible flyways in the parks
eastern border. Thmeannumber of Lilia® &ovebirds counted aflyways was199+ 114.1
lovebirds this translated to an estimated populatioe siz 3582individuals for 18 flyways

(See Amuncet al.2007)
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