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Preamble

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and
promote the highest possible standards for husbandry of zoo and aquarium animals. For this reason, quite
SINIe& 2ys 9! %l RS@Sf 2LISR (okh@odatianfayd/Cirddf Anjmals if ZDbsNR & T
FYR !ljdzZ NRF¢€d ¢KSAS adlyRINR&a tF& R2gy 3ISYSNIFf LN
EAZA feel themselves committed. Above and beyond this, some countries have defined regulatory
minimum standards fothe keeping of individual species regarding the size and furnishings of enclosures
etc., which, according to the opinion of authors, should definitely be fulfilled before allowing such animals
to be kept within the area of the jurisdiction of those couati These minimum standards are intended
to determine the borderline of acceptable animal welfare. It is not permitted to fall short of these
standards. How difficult it is to determine the standards, however, can be seen in the fact that minimum
standardsvary from country to country.

Above and beyond this, specialists of the EEPs and TAGs have undertaken the considerable task
of laying down guidelines for keeping individual animal species. Whilst some aspects of husbandry
reported in the guidelines will define minimum standards, in eyah these guidelines are not to be
understood as minimum requirements; they represent best practice. As such the B Rractice
Guidelinesfor keeping animals intend rather to describe the desirable design of enclosures and
prerequisites for animaldeping that are, according to the present state of knowledge, considered as
being optimal for each species. They intend above all to indicate how enclosures should be designed and
what conditions should be fulfilled for the optimal care of individual sgci
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Summary

TheseBest Practice Guidelingse anupdl 1S 2 F (1 KS 2 NReZdpie freedingfA RSt A y S
White-winged duckGCairina scutulata White-winged duckConservation projecMWWF Project 406¢
(Ounsted,1985) The information in this document has come from several sources; other literature,
personal experiences of holders and exchanges between institutidss.part of the guideline
development process, a questionnaire comprising 55 questions divided into broad categories was sent
out to all Whitewinged duck holder§6 at the time of the survey)he information in the guideline was
supplemented by responses froPi institutions pibliographic source indicate®est Practice Guidelines
Questionnaire).

This Guideline has been reviewed and approved by Waterfowl and Pelecaniformes TAG members
and Whitewinged duck species committee.

The whitewinged duck Asarcornis scutulajais one of the most endangered birds in the world
and has largely disappeared during the latter half of the cenflingy aref A a0 SR & a9y RI y3a SN
the International Union for Conservation of Nature (IUCN) Red List of Threatened Species and likely to be
reclassified as "critically endangered" category in the light of the latest field surveys. This duck is the
subject of @ EAZA Esitu ProgrammgEEP) but is suffering from a lack of popularity and is irare
captivity. The species is known for its marked territorial behaviparticularly during the breeding
season, but little systematic data has been collected and few belialistudies have been carried out.
In addition, the whitewinged duck is extremely vulnerable Mbycobacterium aviunfavian tuberculosis
which leads to high mortality in captivitytoday, it seems thathose mycobacterial infections and
inbreeding are the maost important factors limiting tkeesitu recovery of this species.

The EAZA Waterfowl TAG (Taxon Advisory Group) and-winiteed duck EEP have set the goal
to actively take part in the ongoing conservation actions for this species. Some aspects of breeding are
still in progress, and new studies need to be carried oghistive populations (interspecific interactions,
reproductive behavior, health issues, genetic diversity), with a view to improving its management and
developing its presence in captivity. An increase in the number of institutions will help to create new
breeding pairs and a better genetic mix, which is already impoverished
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Section 1:Biology and Field data

A. Biology

1.1. Taxonomy

Table Taxonomy of thevhite-winged duckaccording to Del Hoyet al.(2014)

Kingdom Animalia Comment
Phylum Chordata
Class Aves
Order Anseriformes
Family Anatidae Family of ducks, geese and swans
Subfamily Anatinae
Tribe Aythyini /| 2YY2yteée OFIfftSR GRAJD
Genus Asarcomis Was previously placed in the genGsirinawith the Muscovy

duck Cairina moschatalohnson & Sorenson, 1999)
Scutulatafor diamond or checkeshaped, in reference to

Species Asarcornis scutulata plumage marks (Green et al., 2005)
. Theduckis a monotypic species amibes not have any sub
Subspecies species (Bl Hoyo et.al., 1992)
French: Canard a ailes blanches / Nette a ailes blanche
German: WeilfligeMoschusente / Malaienente
o Nederland: Witvleugelboseend
Common White-winged Duck / Spanish: Pato de jungle / Pato Almizclero Aliblanco
White-winged wood duck S —

names Etymology Its voice is distinctive and ghostly and accounts

GKS 1aalyvySasS yryS 4582 11y
Ottt SR dalyRIfAEéZ | yR AY
5dz01 ¢ oal O1SYT AS 3 YSINE ™

L Thewhite-wingedduckwas originally placedin the genusCairinaand allied with the dabblingducks.

However, mtDNA cytochrome b and NADH dehydrogenasesubunit 2 sequenceanalysisand the
biogeographicapattern of distribution indicate that the anatomicalsimilarity to the MuscovyDuckis
deceiving.Thus,this speciesmight more appropriatelybe placedin a monotypic genus,as Asarcornis
scutulatg whichappearsto be unrelatedto the MuscovyDuckbut closerto the divingducks(Johnsor&
Sorenson1999).BeforeDNAanalysisthey were classiied in the tribe Cairininior & LJS NJB KZOfaged
on the amountof time they spendin trees.

2 Indonesianindividualshavea different colorationand morphotypefrom continentalpopulations,and
were previouslyconsidereda subspecie®f the white-wingedduck(seechapterbelow).
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Fig Asarcornis scutulata © Henrik Gronvold

OFNRY d®ORNRREF 2F LYRAIFZ . dz2NXYIF X FyR /Set2yé

The case othe Indonesian population

In historical reviews, the nam&sarcornis leucopterhas periodically been favored to designate
continental populations of whitavinged ducks, in contrast to the Indonesian subspegisarcornis
scutulata(BirdLife international, 20QXGreenet al, 2005. Indeed, Indonesian individuals show a greater
but inconsistent amount of white in the plumagesome Sumatran males are almost entirely white with
black flight feathers Around less than 20% of Sumatran individuals are similar to the continental
population, and the extent of white on the bodies of birds from the same isépmkars to behighly
variable (Green et al., 2005).

Adultd'+ @
Mainland Asia

Older Adult &

s — Adut & — Adult &

b © \ Sumatra [ \" Sumatra
ﬁ' \ fp
& \ -

Extreme Sumatra
Marking

Fig Adults showing progressive albinism (Mackenzie, 1990)
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Fig White-winged duckin Taman Nasinal Way Kambas, Lampung, Sumaaindonesia
© Lars Petesson¢ My World of Bird®hotography

Sumatrarbirdsalso appear to have morphological differences, withore rounded head, longer
ySO1> avYlIttSNIo62Re IyR aK2NISNE Y2NB OdzZNWSR oO0Af €
(Green et al., 2005) his results in more upright posture while sitting or standftguctural and postural
differences between Indonesian and continental birds suggest racial differentiation according to the
authors; further morphological and molecular studies are required. However, extensive albinism in
Indonesian birds was attributed thybridization or inbreeding, rather than racial differences, because of
variety of plumage types observed (Mackenzie, 1990his remains up for debate because the
populations of Indonesia were, until recently, too large for inbreeding to be more extensive than in the
mainland (Mackenzie, 1990).

1.2. Morphology

A darkcoloured forest duck with a white head anapper neck, spotted with black to varying
degrees (often thickly spotted on crown, nape and hind neCkgst, back, rump, mantle and the upper
tail coverts are black with metallicgreen iridescencdJpperwing covertsare white and median coverts
are grey tipped greenish black, formiragband. Secondarieare bluish grey and primaries and primary
covertsare black. Outer tertiariesare white with black marginTailis dark brown. Lower necis glossy
greenish black, merging into chestnut brown lower parts. Bilrange mottled black; legare orange
yellow; irisisorangered-yellow (Green et al., 2005; Kolbe, 199%ackenzie & Kear, 197.8n flight, white
wing-coverts contrast with the rest of the wings (Birdlife International, 2017).

It is one of the largest duck species (Green, 1993a), with a length between 66 and34! ¢foyo
etal,1992)a2 NB RSGFAEf SR YSI AdNBYSYyda | NBzx 2 PdzXG@rdevd S6 A Y
et al., 2005)
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Male

Contrary to females, there is a considerable variation of head speckling between males, with a
tendency for the black speckling to disappear from the cheeks and area above the bill leaving the neck
and nape speckled. Another area thatly showmore white is the front of the throatjust above the
breast Mackenzie, 1990)n the same way, Indonesian males show a greater but inconsistent amount of
white in the plumageGreen et al., 2005)n breeding season, base of male bill swoll&mnegn et al.,

2005)

In captivity (continental individuals from Assam), adult males weigh arouh8.2kg Green et
al., 2005; Mackenzie & Kear, 197®ecies360 2029. In literature, some wild animals collected are
heavier (up to 4 kg, Green et al., 2005).

Adult male (8 years old), © Branféré, 2024
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Female

There is a slight dimorphism. Females are smaller and usually have more densely mottled head
and upper neck (Green, 1993Green et al., 2005; Mackenzie & Kear, 1)9T6&e colour of the iriseems
to differ between male and femaleAccording to the literature, males have orangsdlow eyes whereas
females have a brownish iris, more orange/dark brown (Del Hoyo et al., K88, 1990)Mackenzie &
Kear (1976) refers to orange and red eyes. Indeed, males can have reddeapesding on ambient
lighting. It seems that female has less gloss on the plumage (Das & Deori, 2011). There is no swelling at
base of bill during breeding season (Green et al., 2005).

Fig: Adult female (4 years old) in breeding condition at left,
sub-adult female (norbreeding condition) at right, © Harteman, 2021

Fig:Adult female (12 years old) in breeding condition at left,
sub-adult female (1 year old) at righ® Branfére, 2024

In captivity (continental individuals from Assam), adult females wdight 1.8 to 21 kg(Green
et al., 2005; Mackenzie & Kear, 19®gcies360 20249. In literature, some wild animals collected are
heavier (up to 3 kg, Green et al., 2005).
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Egg

Eggsarewhite with faint green tinge. Dimensions: G0 x 4550 cm in average / Weight: 8D g
(Greenet al, 2005).

Duckling

Back and wingare brown with face, foreneck, chest, and anterior underparts="-
buff yellow. Highly distinctive orbital brown stripe divides anteriorly, with upper line
running to nape and lower forming crescent on cheek (Green et al., 280%4h
female weighed 48.@, and male weighed: 48g}(Mackenzie & Kear, 1976).

Fig: Pictures of ducklings (above: 1 day old, © Branféré, 2023;
below left: a few days old, right: one month old, © Cologne Zoo, Thomas Breuer, 2017)
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Juvenile

Continental juvenile is similar to adult, but duller and browner with less extensive white on head
and neck (Green et al., 2008lackenzie & Kear, 19Y6ndonesian immature has more black spots on
head than adult, and breast and back (often white in acda®always brown. Unlike Muscovy, has white
wing patches in immature plumage.

Fig: Pictures of juveniles (left: 50 days old, ri§mtonthold)
© Cologne Zoo, Thomas Breuer (2017)

Old age

Age is most readily indicatedsuallyon the species bthe staining on the beak and dark colour
splotches on the legs and fegiers.com. WWT Slimbridpenwhite-winged duck, there isvariation in
the colour ofthe underparts, at least in mainland populations, from chesthtdawn with black collar to
all black, and inthe amount of iridescence othe neck and mantlewhich issuggested to be ageslated
(Wellset al, 1999). Old Sumatrawhite-winged duck usually hasvhiter colour, and gradually lesthe
oft Ol o62F@& YFYodla blriaAazylrf tFN]JQad 6KAGS gAy3aASR

1.3. Physiology

The annual moult normally takes place in SepterABetober, and during this time, individuals
are rendered flightless for around a fortnight (Green et al., 2005; Mackenzie & Kear, 1&%8%. reported
that individuals move to impenetrable forest swamps for the moult, only emerging when they are once
more able to fly (BirdLife International, 2001). In captivity and in temperate climates, wing moult occurs
during summer (July), followirtge breeding period (Mackenzie & Kear, 19B)ring this period, capte
individuals are less active and they hide more.

Further information is currently not available; more research is required.
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1.4. Longevity

Further information for the wild is currently not availablaore research is required.

In captivity birds can getn averagel0-12years oldand often 15Best Practice Guidelin€duestionnaire;
Green et al., 2005; Ounsted, 1985). Some records of birds living 2byears(Best Practice Guidelines
Questionnaire ; ZIMS for studbooks, 2024

B. Field data
1.1 Conservation status/Zoogeogaphy/Ecology

1.1.1.Distribution

The bird has been common in Southeast Asia since the species was discovered in 1840 (Muller, 1842) and
at the beginning of this century, with an initial total population size probably of between 50,000 and
500,000 individual§¢Green, 1993a). The speciess historically widely distributed from noréastern

India and Bangladesh, through Sothst Asia to Java and Sumatra, Indoné&siaén, 1993 Its original

range is shown on the map below.
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Possibly extant Introduced Native resident Assisted colonisation

] —J
Passage Native breeding Possibly extinct
Reintroduced Native non breeding Extinct
1 B 1

Fig: Species range map (Birdlife International exchange forum, 2024)

It has undergone a dramatic decline for the past 100 years to perhaps less than 5% of its original
population size (Green et al., 2005; Johnsgard, 2010; Mackenzie & KearNd®¥&jlays in many of these
range statesyhite-winged duck are now probably extinct or nearly s@he total estimation is rounded

to 150450 mature individualdut noting that a population size at the lowest end of this estimate is now
probably the most likelyBirdlife International exchange forum, 202Zhe current population &nd is:
Decreasing (Birdlife International, 2017).

Fragmented populationstill occur in India (Assam and Arunachal Pradesh), in northern Myanmar, in
western Thailand, in Cambodia and in Indonesia (Sumdaallife International exchange forum, 2024).

It is probably now extinct in Bangladesh and was likely only ever a marginal visitor to Bhutan (Choudhury,
2007) The species is likely now extinctMialaysiaLao PDR and Viet Nam (Timminns et al., in press) or
any population that does persist is almost certainly so small that it is probably not viable. The population
in Java isssumed extinct (no records for over 50 years, BirdLife International, 2001)

India: Population was previously estimated to number 3800 individuals based on surveys in the early
1990s but the species has lost a significant part of its habitat in the last 25 years (Ahmed et al., 2023). The
precise number may be uncertain, but the maximpapulation in India is unlikely to exceed 150 adults.
Most possibly the Indian population now falls within a band o580 mature individuals.

Myanmar: It is probably now &tronghold for the specieglordoff et al. 200). The total population is
precautionarily estimated at 4000 mature individuals, accounting for observations of rapid habitat loss
and degradatioron natural landscapewich is likely to have (potentially significantly) reduced numbers
since many of these surveys were carried.out

Thailand: Very few birds remain. In thexception a reintroduced population (which is not yet known to
be selfsustaining) is at Phu Khieo Wildlife Sanctuary (eBird, 2023). The duck is almost certainly extinct in
the rest ofThailand

Cambodia: Likely now comprises (potentially far) fewer than 50 mature individuals, with no recent
records away from Preah Vihedidlife International exchange forum, 2024
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Indonesia: There are few localities where the species could still persist; the Sumatran population is
estimated here to number 360 mature individuals, with the lower estimate of this probably being more
acurate(Birdlife International exchange forum, 2024)

1.1.2.Habitat

As thepreviousname suggest, thevhite-wingedwood duckis a tropicaforest species. It inhabits
natural and artificialvetlands, preferably stagnant or sleffowing, that is close t@r inside(swampy)
denseforest, on which it depends for roosting and nesting (Birdlife International, 2DEr Hoyo et al.,
1992 Jelil et al., 2020This is a shad®ving bird that lives ia variety of relatively small, shallow, sluggish
or stagnant wetlandgpools, swamps, sluggish streams and rivers or nearby lakésest areagDas &
Deori, 2011 Green, 1993a The duck has been recorded from a variety of tropical moist forest types
(tropical moist evergreen forests, tropical seeviergreen forests, temperate moist montane forests and
tropical moist deciduous forestshut avoids the drier formation&reen,1992. There is no evidence to
suggest that it is present in deciduous forest types (Green 1993a, Evans et al. 1996).

With the extension of man's impact on forest areAsarcornis scutulathas probably increased its
use of artificial wetlands such as rice fie(@reen, 1993a)During the dry season, they may frequent
larger open marshes, close to suitable patches of forest where they roost during the dakegihtie &
Kear, 1978 Its range is more extensive during the rainy season (for example, it visits pools that disappear
during the dry season) and it can be found closer to villages at this time (Evans et al.]ii S@6hatra,
they seem to tolerate much more open and disturbed fordstaall patches of forest amongst grasslands
and agricultural areas)Sometimes ducks use fairly open forests with little shade, but it is likely that
suitable large trees must always be presdatden, 1993aHolmes, 1977).

The majority ofwhite-winged duckrecords have come from lowland areas of less t2&Om
altitude, but the species has also often been observed at average altitudes of 200 to 500 m and up to
1,500 m above sea level (Green, 1993a). Thus altitude does not appear to be a limiting factor in itself, but
the terrain needs to provide optimum habitafAs habitat destruction has mainly occurred at lower
altitudes, the duck is now largely restricted to higher altitudes in some parts of its range (Green, 1993a).

Fig:Wild whitewinged ducks habitats in Namdapha National Park (left) and Pakke Tiger Rese
(right) in India. © Aftab Ahmed Wildlife Trust India
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1.1.3.Threatsand Conservation status
Threats

There are many causes for this decline. Threats to the entire range include: destruction,
degradation, pollution and disturbance of wetland habitats in forests, outright deforestation outside
protected areas, hunting and egg collection,-faffm hunting aml, perhaps increasingly, stochastic
pressures on highly fragmented and generally tiny-gapulations.

The major cause of the decline is deforestation including the inappropriate management of forests
(Green, 1993a). Until recently, management practices in reserve forests involved the removal of old and
dead wood that could have provided nesting sites for §pecies, as well as the drainage and planting of
marshes and swamps. Besides, deliberate burning of forests by local people during the dry season (during
the suspected breeding season of the specissp problem affecting large areas of Thailand and
elsewhere, leading to the gradual conversion of dense evergreen forests to drier, open deciduous forests,
which are less suitable fovhite-winged duck One of the consequences of the deforestation is that the
forest patches that remain are disconnected from each other and lead to isolated animal populations.
These isolated populations are more vulnerable for an epidemic or other disaster, and mighé not
genetically viable enough to recoloni@@reen, 1993g A study carried out in the Dehing Patkai sangtua
in India shows that the occupancy rate of the whitgnged duck was low and that increasing the richness
of the trees and decreasing the altitude increased the occupancy rate of the species (Jelil et al., 2020). A
longterm ecological research to bettamderstand the present and future population trends of the
species is recommended.

Swamps, marshe YR 20 KSNJ 6SitflyRa KIFI@S 0SSy SEGSyairgds
range, primarily for agricultural use, reducing crucial areas oekdason foraging habitat. Hydpmower
development and pollution are other more localized threats. The fragmemtatfdorests causes a rise in
hunting and egg collection pressure. As the species has been recorded in rice fields and close to villages,
human activities can harm it by disturbing it and preventing it from feeding or reproducing effgctivel
addition, ducks can suffer from pesticides used in Asian rice fields and water pollution from tea plantations
and timber mills (Green, 1993a; Selvan et al., 2013; Sharma et al., 2015). From year to year, the intensity
of illegal fishing continues ingasing on thavhite-winged duck & LINA Y NBE KF oA Gl G 621 @&
t Nl Qa 6KAGS gAYIASR RdzO]l Y2YyAG2NARAY3I (GSFEYX HAHANOLO®

In Assamnorthern Indiathe main causes of habitat loss are expected to be changes in temperature
and rainfall due to climate change (as this species requires an average annual rainfall of around 1,000 to
1,200 mm). Due to climate change, 436.61°kidnhabitat of the species would be lost by 2070 (Goswami,
2022). In Indonesia, the long dry season has also been recognized as a new threat due to the reduction in
GKS RdzO1 a4 FSSRAYy3 FNBF o62F& YIFYola bl ()AAeovhért t | NJ ¢
threat identified is the increase in the crocodile population (native and introduced) in Indonesia, in many
areas of thawvhite-winged ducks main habitat.
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Conservation history

Thewhite-winged duckhas beerprotected in India since 1937. In 1951, the bird was declared to
be one of the most threatened species of duckNorth-Eastern India, and was placed unde$pecial
Protected List since 1952 by the Indian Wild Life Board (Das & Deori, 2011).

The World Wildlife Fund's Project 406 was launched in 1968 with clear objectives: collect young
ducks to establish captive flocks in India, Englamt USA; study and breed the species; create a
sanctuary in Assafhgrimary rainforest for reintroduction or in a country previously inhabited by the
species such as Thailand or Malaysia (Mackenzie & Kear, Ma|6). exsitu breeding programs were
conducted following this project during the 1970s and the 1980s, especialjidfow! & Wetlands Trust
(WWT)SImbridge Center (United Kingdom). The entire captive population, particularly those within the
EEP, originates from this initiative.

In 1975, the Endangered Waterfowl Group was created by the International Waterfowl Research
Bureau, the Wildfowl Trust, the International Council for Bird Preservation (now BirdLife International),
and the International Union for Conservation of Natyte)CN) The Endangered Waterfowl Group
selected thewhite-winged ducko be the first threatened waterfowl species to have its status reviewed
(Green, 1992; Mackenzie & Kear, 1976). In 1993, 21 protected areas were thought to support populations
of the specis (Green, 1993a). A recovery project was initiated by Wildlife Trust of India in 2018 and the
white-winged duckwvas declared as the State Bird of Assam in 2003 (Goswami, 2022).

Conservation status

Thewhite-winged duckis one of the most endangered birds in the world (Das & Deori, 2011) and
has largely disappeared during the latter half of the centédy mentioned above, the population of the
white-winged duckis decliningBirdlife International, 2017)he species is currently listed in Appendix |
of CITES under the scientific naAgarcornis scutulatgrotecting the animal from wildlife trading (CITES,
2013).The species is listed in Annexe A of @auncil Regulation (EC) No 338/97 of 9 December 1996

The IUCNe-Of | & & A T A SR Ciitikafly Eadaigadek(Hirdlife International, 224) because
its population is very small and fragmented and is declining very rapidly and continuously luluritay
but alsothe loss and disturbance of river habitats.

Indeed in the light of latest records (as seen above in the chapter 1.5.1), the BirdLife Red List Team
KFa LINPLR2ASR OF{iS3I2NE GONRGAOIfte SyRIFIYaISNBRé dzyR
exchange forum, 2024). The justificatibré  (ih&ré isia straing likelihood that the global population has
not only fallen below 250 mature individuals but also has declined by poss8Bi¥cover the past three
generations The species now exists in isolated, fragmentary populations, the majafrivhich may not
be viable given their small size, and almost all are still declining in response to pollution, habitat loss and
stochastic events. It is possible that no population contains more than 50 mature individuals (and also
similarly possible tht only northern Myanmar comes close to that) 6. ANRf AFS LYy GSNY I G,
forum, 2024)
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The species is legally protected from hunting and collection in seven countries: Bangladesh, India,
Myanmar, Thailand, Indonesia, Cambodia and Laos (Evans et al., 1996; Green, 1993a). A large proportion
of the white-winged ducls wild population is found in protected areas, wildlife sanctua@aesl national
parks, although these areas are the focus of more research and birding than private or unprotected areas
(Foote, 2023 Rural education and ecotourism have been shown to be important in combating illega
hunting (Sharma et al., 2015). The duck also appears to benefit indirectly from the protection of several
umbrella species such as the Sumatran rhinoceBisetorhinus sumatrengisind the Indian elephant
(Elephas maximus indicugoote, 2023 Captive breeding programs have also been set upVsltT
Slimbridge (UK), in Assam and Arunachal Pradesh (India), but the eggs and chicks developed tuberculosis
and no reintroduction has takeplace. Intensive surveys were conducted since 2018 in Assam and
Arunachal Pradesh by Wildlife Trust of India (Goswami, 2022).

InJune2024, thewhite-winged duckExsitu Program ha@6 animals ir26 institutions Species360
2024).

Conservation Actions Proposed

In the past, nost whitewinged duck populations remagd outside protected areas, and site
protections were insufficient to halt tle declines (Green, 1992Today the situation is better andé
creation of more artificial or modified freshwater ponds within protected areas could help to maintain
LJ2 LJdzf F GA2ya GKSNB o62F@& YlFYola blFidAz2ylf tIFN]Qa 6KA
high potential must be protected to save the metgqudation, and systematic studies are needed to
determine the current population (Goswami, 202&)conservation strategyg actually ongoing in Assam,

India (Ahmed et al. 2023Recommendations are also to introduce regular monitoring of certain key
populations, promote strict enforcement of hunting regulations amidimizeencroachment, disturbance

and habitat degradation in all protected areas supporting populations, promote more widespread
conservation awareness campaigns in and around key protected areas, ensure that captive breeding
centres maintain healthy populations of this species, and ensure that diseased indévadeanot able to
escape and thus potentially spread disease in wild populations (Yahya 1994a,b).

1.2. Diet and feeding behaviar

Thewhite-winged duckvaries its diet on the seasonal availability but is largely omnivai@tesen
et al., 2005Mackenzie & Kear, 1976 he food consists of aquatic plants, seeds of wild and cultivated
plants, aquatic insectspiders,worms, crustaceans, molkcs, frogssmall reptiles such as snakes, and
small fishegGreen, 199B; Mackenzie & Kear, 19J6lhe duckfeeds mostly at nightwhere it dabbles in
shallow water and bitlips for small water snails and other small water insects, but sometimes dives under
water for fish(Green, 1998). The species has been observed feeding in wet grass areas and shallow pools,
shallow, stagnhant or sloflowing streams, ponds, swamps rice fieldseven in populated area&reen
1993%; Green et al., 2005; Holmes, 1977

Further information on duckling diet is required. According to the available literatines,
ducklings swim and dive to gather crustaceans, small invertebrates and aquatic grass seeds (Way Kambas
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animals, progressively expanding their diet to include insects, worms, small snails asq\iabkenzie
& Kear, 1976)

1.3. Reproduction and life cycle

Breedingseason

According to Green (1993b), the breeding in India, Thailand and Myanmar is timed so that the
hatching takes place at the beginning of the wet season when floods are more common meaning there
FNE Y2NB | OFAfFofS | NBFa 7FeétdgbehadViB\NEY I 20N SY NFK | ALYUTS2N
Thus breeding season may vary across its raegglaying possibly betweelarchand July (Bangladesh,
India, and Thailand), and between December amteJsouthern Sumatrg)Green 1993bGreen et al.,
2005;Mackerzie & Kear, 1976).

In captivity, the breeding season is quite similar to that of Assam, globally lasting from March to
June, with an egtaying period extending from April to July, and peaking in W#ckenzie & Kear, 1976
WWD Studbook, 2024Captive populatiosin Europe seem to spontaneously cease to breed in the late
spring while daylengths should still be stimulatory. The species appears to develop the refractory period
that is characteristic of most temperatmne birds, unlike its tropical relatives. Theplication of this
pattern of photoresponse is unexpected and could suggest that this species has evolved in temperate
latitudes and has invaded the tropics secondarily (Mackenzie & Kear, 1976).

Age of sexual maturity

Captive females and males are generally mature at the age obtwibree years(Best
Practice GuidelineQuestionnaire2024 Mackenzie & Kear, 1976; Ounsted, 19&%ns for Studbooks,
2024, but females frequently lay fertile eggs atygarold (pers.com. Harteman)rhey are much more
productive in their fifth year (Tomlinson et al., 199Further information for the wild is currently not
available.

Nesing behaviar

Nesting usually takes places in tree holiesks,hollowsand natural cavitiegyenerally observed
between 1 to 10 m butvhich can baup to 23 m of the ground, and is usually lined with leaves, grass,
straw etc. (Birdlife International, 2001Green, 1993pbGreen et al., 2005Mackenzie & Kear, 1976
However,nests werealso observed on the ground (under fallen tréink or roughly on masses of
branches, or in scrujungle and grass at the edge of pieces of waf€he tree species used are likely to
vary with availability (Green, 198R According to field surveys, each pairvdiite-winged duck needs
approximately 250 acres of habitat in order to brg@hs & Deori, 2001

In captivity ducks laid in boxes at height (about 1 m from the groundjamasionally under a big
L2ff 2F INIraa 2N a2YSHKSNB SftasS KARRSY gl & 6{SS
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The female is the only one who incubates, but the male is usually close by and escorts the female
on feeding tripsat dawn (Birdlife International, 200)hen the male returns to the nest with the female
(i.e. late morning and dusk) he perches in the nest tree for a while or flies about nearby until she is settled,
a behaviour which helps in the detection of nests. It has been interpreted as-guatelingbehaviour
during the fertile period, but in the wildhe male continues accompanying her after aktbggs are laid.

Clutch and brood size

The incubation perioéh captivitylasts between 365 days with a mean &3 dayqDel Hoyo et
al., 1992; Mackenzie & Kear, 1976)utch size can vary a lot but in captivity is usually between 6 to 13
eggs(sometimes only 4 to 6 eggalith a mode of 10[Best Practice Guidelingduestionnaire;Green,
1993a; Green et al., 2003phnsgard, 203Mackenzie and Kear, 1978IMS for Studbooks, 20R4

In the wild clutch size is between 2 to 12 with a mode dfup to 1520 eggs recorded in India
and CambodiaBirdlife International, 2001)A second clutch can follow the removal of the first one
(Mackenzie & Kear, 1976)he brood size can vary from 2 to 7 ducks, with a mean of 4 and a standard
deviation of 1.8 (Green, 1993Db).

Rearing period

In the wild broods are often seen with two adults suggesting that males may help guarding
ducklings, however they are more usually accompanied by a single ppreatimably the female (Birdlife
International, 2001; Green, 1993k)uveniles take 14 weeks to fledge and many remain with their parents
afterwards (Mackenzie & Kear, 1976). The observation of more than two birds with ducklings might
indicate either posfledging broodmerging in the species, multiple clutches laid in single nest cavities
(which seems possible given the large brood sizes recorded) or that helpers assist the breeding pair
(Birdlife International, 2001).

During the brooerearing period, the mother molts and temporarily loses her ability to fly. She
raises her juveniles by walking from pond to pdadshallow marshes and rive(g/ay Kambas National
t Nl Qa 6KAGS 6AYy3IASR RdzOl Y2yAG2NRAYy3a GSFEYS HAHAOLO®

1.4. Behaviour

1.4.1.Daily activity patterns

Activity peaks at dawn and dusk, when it is most frequently observed (BirdLife international, 2001).
Thewhite-winged duckhas a nocturnal activity of feedingnd they can be seen in flight betweepen
feedingsites (swamps, ponds, paddy fieldsid roost sites just before dusk or da\i@reen et al., 2005;
Holmes, 1977Mackenzie & Kear, 1976They almost invariably call in flight and thus readily reveal their
presence. They may fly four kilometers or more between their roost and feeding grounds (HD®7iék,

They often go back to the forest to rest during the day (Green et al., 2005; Johnsgard, 2010; Way Kambas
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forest, or they have young, they may remain on shaded waters all day (Mackenzie & Kear, 1976).

However, he daily activity patterns of the species appear to vary with levels of disturbance, hunting
pressure, food availability etcBifdLife international, 2001Local records show very less activity during
the day(BirdLife international, 2001; Evans et al., 1996Imes, 197) This information suggests that the
species has become more strictly nocturnal in recent times, perhaps in response to disturbance and
hunting pressure at feeding sites. In some areas, diurnal feeding is thought to be mamsivetin the
morning than in the afternoon.

In captivity, resting behavio is the dominant activity (almost 60% of the observation time),
followed byfeather maintenance behaviolrehaviar (20%)OF f £t SR a 02y ¥2NIi 6 SKI OA 2
and feeding activity (10%) (Green et al., 1992). As in the wild, birds seem to have a crepuscular rhythm,
with a feeding peak in the early morning and evening and a resting peak in the middle of the day. However,
it is unclear whether or not this rhythns linked to routine feeding by zoo staff or to the disturbance of
visitors in the middle bthe day. Further observations in captivity of behawiat night in relation to the
availability of light would be worthwhile to obtain a clearer overall picture of rhythms and time budgets
(Green et al., 1992)Besides, it is important tawote that in this study, birds wee pinioned and
observations took place outside the breeding seasomnother study, budget time varies from period to
period and from individual to individugDavoigneau, ecessible on request, Branféré, 2028esting
behaviarr remans the dominant activity (around 50%) in each period. This behavgofollowed by
comfort behaviarr (around 20%) and locomotion/foraging (between 10 and 15%) outside the breeding
period and with an old breeding pair. Resting is followed by foraging (around 20%) and comfort (around
15%) during the breeding period, and with a pair composethépameold male (8 years old) andnaw
young and immature female {learold). Females, especially the young one, are more active and spend
more time foraging. Inthis study, duckdiad clippedwings, with potential consequencés their time
budget Pavoigneau, accessible on request, Branféré, P024cording to Rose et al. (2022), resting,
maintenance and locomotion behaviours were most commonly observed in captive ducks, and time spent
in feeding increases in early spring.

1.4.2.Movements

Thewhite-winged duckis not known to migrate, although short movements in response to dry
weather and water conditions are frequently recorded (BirdLife international, 2001; Del Hoyo et al., 1992;
Johnsgard, 2010 he Whitewinged Duck is primarily sedentary, exhibiting local movements between
feeding and roosting sites within forested wetlands. It performs locomotory movements such as slow
swimming in calm waters, short flights between ponds, and occasional walkipgrching on low
branches flackenzie & Kear, 1976Thesanovements are typically shedistance, suited to its forested,
aquatic habitat. While not migratory, the species may engage in seasonal dispersals in response to water
level changes (BirdLife International, 2024).
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1.4.3.Socialbehaviaur

Thewhite-winged duckusually does not live in flockshey are mostly found in pais trios¢ 1
male / 2 females (Green, 1993Mackenzie & Kear, 197.68)putside the breeding season they can be seen
in small groupsip to 6 birds(Evans et al., 1996; Johnsgard, 2010; Mackenzie & Kear, #t9gahought
that these groups are families that have not yet split up. During the dry season, flocks of up to 16 adults
were also seen, where the adults arrivedeit in pairs. These groups may be unrelated to eattier and
formed because of necessitipie tofood shortaggDas & Deori, 2011; Evans et al., 19862en, 199B).

1.4.4.Sexual behaviour

Thewhite-winged duckhasa monogamous mating systegmossibly with long term pair bon@reen
et al., 2005; Johnsgard, 2010)he incitng behaviour can be mutuaheadbobbing accompanied by
honking. The display igenerallyinitiated by the male who performs elliptical headdding, often
responded by females with the same behawi¢Green efl., 2005. Males always performed morAlso,
zigzag swimming with arching head movements has been 3é&®nprecopulatory display was described
as silent vertical heagumping by both sexes, more obvious in nsal&fter copulationthe male givesa
loud kick and may swim quickly in random directions while female bathes (Green et al., 2005).

During aquatic mating, the male grabs the female at the base of the neck to hold her underwater.
The female remains inert, with her wings partially extended underwagdter copulation, the pair
performs mutual heaéobbing, they bath and start a grooming sesdipers.obs. Branférd.

In captivity,territorial display is a regularly observed beharithat can be provoked by playback
(Green et al., 1992Mutual headbobbing is also triggered by negative intoa interspecific interactions,
whether thewhite-winged duclare the initiators or receivers of these interactiopgls. obsBranférg.

1.4.5.Vocalization

Lia @2A0S A& RAAUGAYOGAO®S FyR 3IK2aidte FyR I 002dzy(
and Deori, 2011Mackenzie & Kear, 1976). A flight call can be heard during the evening and is used
between a pair. It is series of vibrant honks, often ending withsal whistleBirdlife International, 2017;

Mackenzie & Kear, 1976). The usual call of the male is a trulikpé€ronk Qvhile the call of the female
in flight is a whistle (Das & Deori, 201\When disturbeda shorter harsh honk is used.

1.5. Predation

Pythors have shown to be predator in Sumatra (Green et al., 2005). There have been historical
sightingsof raptor attacks. An adult was observed being killed by an otter (BirdLife international, 2001).
During brood rearing period, ducks moult and are more likely to be predated by terrestriacpadic
predators. The growing crocodile population in manytheff white-winged duckprimary habitas could
wipe out most of the Indonesian population, but there is no documentation of crocodile attgti(\Way
KkYola blFdA2ylf tI Nl Qa ¢6KAGS gAYyISR RdzO1 Y2y AG2NRYy
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It is unlikely that natural predators are a factor in the decline of this species, although disturbance
and discarded fishing equipment may increase their vulnerability to predation (BirdLife international,
2001) A decreasingvhite-winged ducksighting on several habitats might perhaps indicate the threat of
ONRO2RAES Ay@lLaArzy o2F& YIFYola bl A2yl fTargetedN] Q&
hunting by rural populations (Green, 19)3nd collection of eggsould also be a factor

When threatening, the birds hiss, holding the head low and, on occasion, lifting the wings to display
the speculum and white patches in threat (Mackenzie & Kear, 1976). This posture can also be seen during
stretching pers. obsBranférd.

Fig:White-winged duckhreatening an Assam Cobra (Mackenzie & Kear, 1976)

Section 2: Management in Zoos and Aquariums

2.1 Enclosure

Historically,white-winged duck have generally been held {gingle specidsaviaries oropen pads
during the summer period and were kept inside for the winperiod. More recently there is a trend
towards holding them in larger immersive exhibits, tropical houses or public walkthrough exhibits mixed
with multiple speciesReproductively they tend to do better in the more traditional aviar{@unsted,
1985)but breeding success is being achieved in the laeydibits however due to disturbance from
exhibit matestheir attempts are less successful.

2.1.1Boundary

The aviary for thewhite-winged duckcan be of a wired fenceovered withwire or polyethylene
netting (mesh siz&€.5 cm,max 5cm) (Ounsted, 1986 In order to prevent accesBy wild birds and
mammals (like small predators) smalésh sizevould be recommended. Under floor wiring will also help
prevent any potential rodent problem#&n electric fence or electric wires at successive heights can be
added around the avianfhe figures below illustrate the different types and fences of current aviaries.
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Nowadays almost the entire EAZA WWD captive population is managed in aviaries in order to preserve
their flight capacity (see chapter 2.7.1 about flight restriction).

2.1.2 Dimensions

Birds are mostly kept in pairs (see chapter 2.3 below). Keeping them in trios (1 male and 2 females)
can also be successful. For optimal breeding success, the ideal enclosure size is 5 x 10 x BoMetérs (

26| Page



according to literature in a monospecific enclosure (Foote, 2023; Ounsted, 1985). Best breeding results
will be obtained with small enclosures; however small enclosures require a high standard of hygiene.
However, the difficulty of small enclosures is pareearing the ducklings, as malesndto get aggressive

and even drown ducklings (pers. com. Harteman, 20&8.com. Van Lint, former EEP coordinator, 2024

; Best Practice Guidelines Questionnaire). Therefore, males can be temporarily moved to another
enclosure when females are incubating steadily. The female will rear the ducklings without problems (see
chapter 2.4 below). The configuration of the enclosure must allow for the separation of individuals if
necessary, particularly if the male has to beamted during the breeding season (see chapters 2.3 and
2.4 below).

In mixed aviary or group management (with several WWD individuals or several breeding pairs),
the size of the aviary needs to be larger. In today's institutions, aviary dimensions are highly variable,
depending on the number of species and individualshim énclosure. The surface area of the aviaries
varies between 25 mand 14000 nt (with more than half in the range 400 1500 n?, Best Practice
Guidelines Questionnaire). Considering outdoor facilities, half of the participants had aviaries between 4
and 8 m high, while the other half had heights of between 8 and 12 m, and even over 12 m for some
institutions. We recommend a minimum height of 5 m for the main avi@gst Practice Guidelines
Questionnaire2024).

2.1.3 Substrate

A concrete floor should be avoided, because the feet ofwhée-winged duclkare soft(Ounsted,
1985)and sensitive to lesions. Preferably (short) grass, which is easy to maintain and attracts insects,
which stimulate natural behavio of catching insectduring the morning and eveningight (pers.com.
Harteman Wildfowl AviariesThoughwhite-winged duck need water to drink, bathe in and mate in, they
will spend most of their time on the land to rest or graze (Green et al., 1992; Ounsted, A%8&)natural
substrate like bark, sand, mud or soil is also prefe(teth indoors and outdoorsand will stimulate
foraging behaviar.

Indoor Outdoor

7,10% 5,70%

20%

25,70%

m Concrete mGrass Mud Stones m  Qther

Fig Substrate composition in aviaries at EAZA institutiBest(Practice Guidelin€aiestionnaire)
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2.1.4 Furnishings

In the wild, white-winged duck spend most of their time during the day roosting in trees (see
previous section 1). High hiding places and substantial perches descending to the ground and water are
recommended (Ounsted, 1985). This bird likes shady areas, living in dense foreswitdtiRart of the
water area should be shaded and the aviary should be heavily planted to provide other shaded areas
where thewhite-winged duck likes to hide (Ounsted, 198%).planted aviary is also recommended to
limit mycobacterium exposure, in partilar avian tuberculosis issue (strategy based on their-tregting
ecology aperching ducks normally have less contact with the groeee chapter 2.8 below)oday, 55%
of institutions consider their aviaries to be poorly shadBdgt Practice Guidelin€guestionnaire).

Fig: Captive individuals flying or roosting in their aviary (© Harteman, 2021)

At least a water pond should be available in the enclosure, preferably with a water flow. The water
must flow at a sufficient rate to prevent stagnation and avoid the concentration of Daphnia (water fleas),
which are the secondary hosts of the Acuaria $titeal worm, to which ducks are sensitive (Mackenzie &
Kear, 1976According to the literature, the water surface should be sufficiently large (a third of the
enclosure surface is recommended), and its depth should not be too great over at least paartpwinith
(advantaye of shallow ponds = more food, Ounsted, 198%}he case of large ponds, the sections can of
course be deeper (advantage = more volume = cleaner for lor{gers.com. Harteman Wildfowl
Aviaries).In EAZA institutiongpond depths vary fron0.2to 1.5 m (up to 3m deep,Best Practice
GuidelineQuestionnaire). There is a wide variety of ponds, both in number and dimer(fietvgeen 2
and 85 ), depending on the size and furnishings of the avidglf of all institutions have several pds
(up to 4 or 9Best Practice Guidelin€duestionnaire).

A concrete water boundary should be avoided, due to the fact that the feet othite-winged
duck are soft (Ounsted, 1985The edges should slope gently to allow easy access and good dabbling
areas.Ponds could have irregular shapes for better landscape integration-flelavng streams could be
added to recreate natural living conditions (see chapter 2.6. Behavioural enrichment).
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The figures below illustrate the vegetation cover and layout ofdineent aviaries.
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2.1.5 Maintenance

The frequency with which the ponds are cleaned depends on their configuration. If there is no water
circuit, ponds must be cleaned at least once a weéels preferable to have running water with slew
flowing streams for instancélhe best configuration is a natural or automatic filtration system. In this
case, we recommend cleaning the ponds twice a year (at least once a year), or more if the ponds are small
and stagnant.

Indoor enclosures must be cleaned every day (as is the case for 70% of survey respondents).
Outdoors, the frequency of cleaning depends on the size of the aviary and the substrates present, as well
as on the birds' behaviw (whether they are stressed or not, for example). Almost half of all institutions
clean their exteriors on a weekly badgeét Practice Guidelin€guestionnaire). If the substrate is sand,
it's best to use coarse sand for better drainage, and to change it regularly.

White-winged duckare untidy eaters and feeding stations need to be cleaned regularly (Ounsted,
1985).

2.1.6 Environmentand indoor enclosure
EAZA institutions offer a wide range of aviary designs, from outdoor enclosures with or without

indoor boxes to greenhouses (see figure below).
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Yes, unlimited access to both
Yes, according to a day and night schedule

No, there is no indoor enclosure attached

® No, there is no outdoor enclosure

Fig Access to an indoor and/or outdoor spaBegt Practice Guidelin€aiestionnaire)

The situations regarding free access between indoor and outdoor areas for-Wihiged Ducks
can vary; however, it is recommended to provide them with the choice of both environm@ed
Practice Guidelines questionnai#®24). In some institutions, in winter, they spend only a few hours
outdoors (depending on the weather) or are kept indoors ohiytemperate climatestiis advisable to
have an indoor enclosure since the birds are susceptible to frosohitae feet(in the wild in Assam the
temperaure does not drop below 5°CBut the birds seem to be muahore cold harg/ than was first
thought (Ounsted, 1985).

Decisioamaking criteria vary according to institutions, depending on geographic region and how
ducks are kept. It seems that as long as there is open water (advantagost water floyand an access
to a frostfree area the birds do wellThe cover provided by the natural environment of the aviary could
mitigate winter weather conditiona/Vhen the ground is snowovered or frozen, ducks must have access
to a dry, heated indoor area. If temperatures repeatedly fall befldar-10°C for several days, the animals
must be brought in.

In temperate climates, it's advisable to heat the indoor enclosure to arountBt€ (so as not
to have too great a difference with outside temperatures in winter when the birds have free access to
an outdoor aviary). When birds are kept in tropical greaundes, temperatures are often highdiris
alsorecommended to have ventilation in indoor enclosures (to limit Asgdesid risk) in the absence of
a hatch giving free access to the outside.
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* Fig:White-winged duck in winter © Cologne Zoo, winter 2013

If you need to isolate an animal, the minimum dimensions of the indoor enclosure must be
3x2x2m with a water point.

2.1.7 Safety measures against predators

As described above, we recommend using small mesh sizes and burying the net/wiring at the base
to prevent any potential predator problems. An electric fence or electric wires at successive heights can
be added around the aviary. Traps and rodent poison lsarused with care inside the enclosure.
Zookeepers are responsible for security checks around the perimeter.

2.2 Feeding

Chapter written by Julien BENSALEM and Flore VIALALRD, Nutrioo Zoo Nutrition
(www.nutrioozoonutrition.fi).

2.2.1Basic Diet

The whitewinged duck is an omnivorous species with a diet that varies seasonally based on availability.
Their diet in the wild includes aquatic plants, seeds of both wild and cultivated plants, aquatic insects,
spiders, worms, crustaceans, mobasfrogs, small reptiles such as snakes, and small fishes (Greea, 1993
Mackenzie & Kear, 1976). They typically feed at night by dabbling in shallow watdipfiilg for small

water snails and other small water insects, and occasionally diving underwater for fish (Holmes, 1977).

In captivity, their dietary needs can be met with a standard waterfowl maintenance diet. This diet should
include aquatic plants and algae, such as duckweed and water lilies, which are rich in vitamins and
minerals (Green, 1993 Seeds and grains like millet, barley, and sunflower seeds provide essential
carbohydrates and fiber (Holmes, 1977). Invertebrates, including earthworms, mealworms, and snails, are
crucial for their high protein content. Small fish and amphibians, likenaws and small frogs, offe
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additional protein and fatty acids (Green et al., 2005). Fruits and berries, such as blueberries, strawberries,
and chopped apples, serve as excellent sources of vitamins and antioxidants (Green et al., 2005).

An adult whitewinged duck typically consumes around 228D grams of food daily, with portions
adjusted based on individual health and activity levels (Green,d99Boviding access to natural browse,

such as leafy greens like lettuce and spinach, and safe foraging areas with aquatic plants is beneficial
(Holmes, 1977). Calcium, vital for bone health and eggshell formation, can be provided through crushed
oyster skells or calcium supplements. Vitamin A, important for vision and immune function, can be
swpplied via cod liver oil or specific vitamin A supplements. Vitamin D, crucial for calcium absorption, can
be obtained from exposure to sunlight or supplements (Green, ¢998en et al., 2005).

To stimulate natural foraging behavis, offer a variety of food textures and presentation methods. This
can include scattering grains and seeds on the ground, providing live insects, and floating aquatic plants
in water. Ducks particularly enjoy mealworms and blueberries, which can alsedaeto administer
medication if needed (Green, 1993Mackenzie & Kear, 1976).

Alternatively, commercially available pellets formulated for duck maintenance can be used to cover the
nutritional needs of whitevinged ducks. These pellets are designed to provide a balanced diet and can
be supplemented with fresh vegetables, fruits, amebtein sources to enrich the diet and stimulate
natural foraging behavias.

2.2.2 Special Dietary Requirements

The captive dietary needs are standard waterfowl maintenance diet, which varies according to the life

stage and specific needs of the ducks (Cornell University College of Veterinary Medicine; Metzer Farms;
Fouad et al., 2018; Green, 1993c; Greenetaly 0T 2 | & YI Yol & b widged®dlidk t I NJ
monitoring team, 2020; Mackenzie & Kear, 1976):

Protein: 16-20% depending on the life stage

Lipids:4-5% of the diet

CarbohydratesShould form the bulk of the diet, primarily from grains and seeds
Calcium:1% for growing ducks, up to 3% for laying ducks

Phosphorus0.4-0.5% available phosphorus

Vitamin A:10,000 1U/kg of diet

Vitamin D:2000 IU/kg of diet

Vitamin E:50 1U/kg of diet

Ducklings (up to 2 weeks) require a higher protein intake, which can be met with a starter diet with 18
20% protein to support rapid growth. They need approximately-180 grams of food per day, with an
energy requirement of around 2968000 kcal/kg of dit. Ducklings initially feed on small animals like
crustaceans and small invertebrates and progressively include insects, worms, small snails, and fishes in
their diet (Mackenzie & Kear, 1976).
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Growing ducks (3 weeks to maturity) need a diet containing-19% protein to support continued
development. They typically consume 1800 grams of food per day, with an energy requirement of
approximately 2802900 kcal/kg of diet

Breeding and laying ducks require increased calcium (up to 3%) and protein (around 17.5%) to support
egg production and overall health. This can be supplemented with additional oyster shells and mealworms
(Green, 1993c). They consume about 280 grams ofood daily, with an energy requirement of around
27002800 kcal/kg of diet.

Adult maintenance diet typically consists of a balanced diet with abot®826 protein, ensuring all
necessary nutrients for dayp-day health. Adults generally consume 2280 grams of food daily, with an
energy requirement of approximately 2600 kcakg of diet.

Old or convalescent ducks should be provided with easily digestible foods and additional vitamins to
support their health and recovery. This may include a lower protein diet with more fruits and finely
chopped greens, with a daily intake adjusted to 28) grams and an energy requirement of around
2600 kcal/kg of diet

Certain foods and products can be toxic to whititnged ducks and should be avoided. Foods that are
generally harmful to ducks include avocados, chocolate, onions, garlic, and caffeinlely Mo spoiled

food can also be toxic and should never be provided. Additionally, care should be taken to avoid feeding
ducks foods that are high in salt or sugar, as these can lead to health issues.

Foodrelated diseases can pose a significant risk to wihiteged ducks. One of the primary concerns is
the potential for bacterial infections, such as botulism, which can occur if ducks consume contaminated
food or water. Ensuring that food is fresh andter sources are clean can help mitigate this risk.
Aspergillosis, a fungal infection, can also be a concern if ducks are exposediltly fieed or bedding.
Regular cleaning and proper storage of feed can prevenildngrowth. Lastly, monitoring for sigrd

illness and maintaining good hygiene practices are essential to minimize the risk of disease.

2.2.3 Method of Feeding

In the great majority of institutions, food is presented in ground dishes (see figure below), but is
also dispersed directly on the ground both indoor or outddormany aviaries, food is also scattered in
0KS LI2YyR&a O6NBLNBaSyilAyad GKS a20KSNE OFGS3IA2NE Ay |
ducks (floating pellets, greens, insects, water plantsO 2 NJ/ = )FDRuckRarecugudllfy f%&d once or
twice a day and often have unlimited access to food. In naturalized aviaries, they can also &gesfd a
time foraging in ponds or in the grourjdehaviairal enrichment)
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®m On theground = Ground dishes = Elevated dishes Pellet dispenser  m Other

Fig Feeding method in aviaries (indoor and outdoor enclosures)
at EAZA institutiondBest Practice Guidelin€aiestionnaire)

Based on observations in feeding ecology, we recommend providing as many meals as possible per
day, allowing ducks to forage throughout the d&yucks have a rapid digestive transit, and an empty
digestive system for too long can cause discomfort. We encourage the use of automated distribution
systems if necessary. Providing food both indoors and outdoors encourages natural behaVioe
white-winged duck typically feeds at night by dabbling in shallow water andipping for small water
shails and othr insects, occasionally diving underwater for fish (Holmes, 1977). A mix of feeding methods
should be used, including scattering food on the ground, placing it in shallow water trays, and using
hanging feeders for enrichment. Enrichment devices can iedlagting platforms for aquatic plants and
puzzle feeders for seeds and grains (Green et al., 2005).

Fig Food provided in "pigeon tower" (Harteman, 2p2
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2.2.4 Water

Itis essential to ensure constant access to clean, fresh water in both indoor and outdoor enclosures. Large,
shallow dishes should be cleaned and refilled daily (Green et al., 2005). Providing a pond or water feature
where ducks can swim and forage natilyas also crucial. Water quality should be maintained through
regular cleaning and filtration (Green, 1993c).

Water should be clean. Water can be contaminated by tuberculosis, which can infect the birds using
it. The mycobacterium which causes tuberculosisvhite-winged duck can survive in longer period
outside the host, for example iiecesor water (Milton & Roffe, 1999)More information will be given in
paragraph2.8dVeterinary: Considerations for health and welfare

2.3 Social structure

2.3.1 Basic Social Structure

The white-winged duckis mostly kept irbreedingpairsin captivity. The birds can also be kept in
imbalanced sex trios, meaning 1 male and 2 females (Ounsted, T9&5literature indicates thaine of
the females at the end is prioritized, and that it is best to remove the second fe®alall groups of
severalcouples have also succeeded in reproducamgl living togetherin large spacéBest Practice
GuidelinesQuestionnaire;Mackenzie & Kear, 1976]he welfare of each individual must be closely
monitored, especially regarding access to important resources (food,eshglond). Depending on
institutions, juveniles are kept with parents until the next breeding season or are isolated. Siblings can
stay together for one year or more. In some institutions we can also find groups of females (related or
not), groups of young males ordihers, and groups of siblingBdst Practice Guidelin€guestionnaire).

It seems thatlhey can be very aggressive towards each ofiehnsgard, 201@specially during
breeding seasorThis information is also reflected in the responses from institutions, where the majority
of agonistic behaviars are carried out during the breeding period and towards juveniles (see table
0St260d . dzii GKS ANBIG YI22NRAGeE 2F MBvaydRwdSyiia R2y
have a spacious aviary where ducks can (temporarily) escape this might not be a priideliterature
says thattiis very unwise to keep 2 mature males together in one enclofunsted, 1985) buthis
situation exiss$ in several institutions. Further research is needed over the next few years, as aviary space
and complexity play a key role in the level and frequency of aggressive behavio

Table: Aggression factors of WWD towards conspecBiest (Practice Guidelin€aiestionnaire)

37| Page



rou | © >

Very |0 (0 %)

Only during reproduction season _ 4 (20 %)

Only towards same sex [—0 (0 %)

Towards juveniles 2 (10 %)
MNever 14 (70 %)

0 5 10 15

2.3.2 Changing Group Structure

It would be preferable to house young adults together initially, and monitoring the formation of
pair bonds would help lead to stronger pairs (Foote, 2023). When changing the group structure, the
keeper can observe if the new pair will succeed, such asdépg most of their time together or displaying
courtship behaviars. For weakly bonded pairs, allowing parents to rear offspring has been effective in
reinforcing the bond (Foote, 2023).

2.3.3 Sharing Enclosure with Other Species

Thewhite-winged duckis a territorial birdIn the wild apair can have a territory of 250 acréi3as
& Deori, 201). In captivity they have a reputation for aggression towards other species sharing the aviary,
especially during the breeding seasamd by the male

However nowadaythe great majority oparks(95% of respondents to thBest Practice Guidelines
Questionnairekeep them in mixed aviaries with a large varietyasfanspecies(see the table below)
mostly without any problemgno aggression recorded in 80% of casMsimerous agonistic behaviours
are observed towards other Anatidae specipsbably because they share same habitats, especially
ponds.Aggressive behaviours have been particularly observed towards Anas species. Aurahsividy
conducted on agonistic interactions between a breeding pair of whiteyed ducks and other birds in a
mixed aviary Davoigneau, ecessible on request, Branféré, 2024), concluded that Anatidae species were
the target of the vast majority of aggression, particularly Sunda teal. In this study, Sunda teals were
recently introduced to the aviary, which may explain these reshilisimportant to keep the other spéas
of duck fully wingedand not to mixwhite-winged duck with other territorial aggressive species.
Occasionally it seems thathite-winged duck can drag passerines into the watéBest Practice
Guidelines Questionnaire)

Although they will share enclosure space without issues for the majority of the year, caution must
be shown during breeding season. Some institutions only keep pairs of-wimteed ducks in mixed
groups outside the breeding seasdn. the behaviaral study carried out@avoigneauAvailable on
request, Branféré, 2024), and contrary to predictions, agonistic bebes/ivere mainly initiated by
females, both outside and during the breeding period. The male initiated significantly more agonistic
behaviairs duing the breeding period, but still much less than the ferm{al#h no nesting or incubation
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period in this study). There was no increase in the frequency or intensity of these behaviours during the
breeding period. Further studies are needed to better understand the factors leading to possible
intra/interspecific agonistic behawiw). In the case of conservation breeding with the direct aim of
reintroduction (in India for instance), it is recommended tex¢he species separate from other captive
waterfowl to limit the risk of avian tuberculosis (Foote, 2023).

Table Aggression factors of WWD towards another species in mixed a\BeisisPractice Guidelines
Questionnaire)

Few 5 (25 %)

Very|—0 (0 %)
Only during reproduction season 2 (10 %)
Only towards same family (Anatidae specie 2 (10 %)
Only towards waterfowl birds’ 1(5 %)
Only during food distribution or at fooc 2(10%)

Other (please detail below) 1(5 %)

Never 13 (65 %)
0 5 10 15
Aggressive behaviours observed can be threat display, vocalizations, but also chases and physical
attacks like body contact, pecking or biting. Ducks can possibly drown passerines or chicks. Chasing and
physical attack have been observed in ponds towalrti®mAnseriformes species, or towards any bird
species that came close to the nest site during the incubation period. Sometimes they can show food
aggression towards other Anseriformes species if insects are pre®@edt (Practice Guidelines

Questionnaire)

At the same time, there are also a few examples where wihiteged ducks have fallen victim to
the aggressive behawio of other species (for example magpie gesklarteman Wildfowand kingfisher
in Chester Zop including the death of some individugfgers.com.VanLint, previous EEP coordinajor
In mixed aviaries, birds must be monitored carefuliyfact, in a multispecies enclosure, each stage of life
must be monitored with great care: reproduction, birth, introductiminew individuals, geriaies, etcto
ensure that all individuals benefit from optimal wbking To limit aggressive behavioand its fatal
consequences, mixed aviaries must be vegllipped with aerial supportsa sufficient number of ponds,
and offer sufficient vegetation for escape or hidikghen mixing species for the first time, it is advisable
to examine the size and furnishings of the aviary, and check whether it is large enough to allow the species
to share the spacdt is also important to multiply feeding areas to limit food competititmsects and
greens can be scattered in ponds when given.

In annexl, atable lists various speciesith whichwhite-winged duck have share@énclosuresn
actual institutionsand any problems associated with these miXbased onBest Practice Guidelines
Questionnaire2024). Please note this list is not definitive and does not mention the exhibit @ee.
should also mention the fact that some speaigsich areconsidered incompatible in certain institutions
are nevertheless present in other collections. A large number of external factors come into play (aviary
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size and composition, variety of supports and areas for escape or hiding, number of individuals and
species, group composition, etc.), and further studies should be carried out in this area.

2.4 Breeding

As previously described in chapter 1.7, in captivity in temperate countries, the breeding season lasts
globally from March to Junevith an egglaying period extending fromApril to July (with a peak in May)
Captive females and males are generally mature at the age offivee years, but femalesanlay fertile
eggs at lyearold.

2.4.1 Mating

The white-winged duckhasa monogamous mating system possibly with long term pair bémd.
captivity, territorial display is a regularly observed behaxiés described in chapter 1.8.4, the display is
generally initiated by the male who performs hebdbbing, often respondetb by females with the same
behaviair and with vocalizations. Also, zigzag swimming with arching head movements has been seen.
The precopulatory display was described as silent vertical-peatping by both sexes, more obvious in
male.

During aquatic mating, the male grabs the female at the base of the neck to hold her underwater.
After copulation, male gives loud kick and may swim quickly in random directions while female. bathes
The pair performs mutual heatdobbing, they bath and start a grooming sessiDuaring the breeding
period, care must be taken to ensure that subordinate individuals (groups) or the female have the
opportunity to rest and feed (if the male becomes too enterprising).

After two unsuccessful breeding seasons, valuable pairs should have their aviary environment
modified: increasing vegetation cover, adding more nests, and moving the existing nest, for example. After
these modifications, they can be kept together for adhbreeding season before being split and paired
with new partners (Foote, 2023)Foote, 2023)In some institutions, a dietary transition is made during
the breeding season (dried insects, concentrated pellets, food supplements, more fresh food foteexamp
Best Practice Guidelin€guestionnaire). The installation of several nesting boxes is also known to boost
breeding success (see following paragraph 2.4.2).

2.4.2 Egg Laying and Incubation

In captivity the femaleften lays between 6 and 18ggs(sometimes only between 4 and 6 eggs)
with a mode of 10(Best Practice Guideling3uestionnaire;Green et al., 2005)The eggs are laid in
approximately 24 hour intervals. The female will not incubate till all eggs are laid. Before she incubates,
she will surround her eggs with a grey white down. This down can be an indication for keepers, whether
or not a female is indbating. The incubating female will leave the nest several times during the day to
feed. Incubation lasts for 33 days. All eggs will hatch within 48 hours of thér@Bibation dayOunsted,
1985).The egggparents from Assamgre on average 67.0 x 49.5 mm (Green et al., 2005).
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When offspringare wanted, nesting $es should be available. In captivithite-winged duck can
nest in artificial nest$90% of institutions with breeding programs use artificial nest boxes according to
the Best Practice Guidelin€guestionnaire) The artificial nests are wooden boxes placed in cover in the
shadeand quiet place preferably positioned high uf@ m or more above ground)n the event of
exceptional flight restrictions, nesting boxes can be placed at a height of 50 cm to 1 m from thd,groun
with access ramp@Mackenzie & Kear, 1976; Ounsted, 1985). This way, the birds can enter the nest by a
discreet route.

The nest box does not need any furniture. It is recommended to line the box with sddnatpeat
and even a sprinkling of dried grass make it comparable to a hollowed tree. The sizes of the ideal nest
box, according to Ounsted (1985), is shown in the picture belwever alternative nesting boxes are
also possible (see pictures below).

NEST BOX 18 46cm
CROSS SECTION 7

WOE a6, 61

17 434cm

4 102cm

/ // f
\ ¥ —/ At least one foot off the ground (

Peat =/ Runged Plank

Fig: BEamples of nesting boxes the ground© WWT Slimbridge at left,
© Harteman, 2021n the middle, © Zlin at right)
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Fig: Examples of elevated nesting boxes (© Branféré, 2023 at left,
© Ménagerie du Jardin des plantes at right)

Occasionally the birds are also known to just breed under a big poll of grasomewhere else
hidden awayon the ground even if a nest box is availableis therefore important to manage them in a
sufficiently vegetated environment, where they have plenty of places to lddemetimes, whitevinged
duck are also using nest for other species, like tragopan / pheasant basket (pers. comm. Harteman 2019).

Fig: Emaleincubaing between the bushd® Leipzig, 2012)

For new breeding pairs and the first breeding season, it is recommended to place several nest
boxes (3 artificial nests per pair according to Ounsted, 1985) in different locations and at different heights,
to give the birds a choice and promote breedingsesgBest Practice Guidelin€uestionnaire) One of
the artificial nests should be placed near the ducks' preferred area. For subsequent breeding periods, keep
the nest where there has been breeding success. In rapécies aviaries, be sure to plaa®@ough nests
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for all species, to limit competition and intrusion into the WWD nesting Btbtention must also be paid
to the configuration of other species' nesting boxes in order to avoid negative interactions (personal
observation of a WWD female catching a Sunda teal in an Anatidae nesting box at Branféré).

White-winged duck are usually very close to their nests. The female is the only one who
incubates, but the male is usually close by and escorts the female on feeding trips.

Fig: Females incubating in their nest boXM@VT, 8mbridge at left; © Harteman, 2021 at right)
and a clutch of 14 fertile eggs (© Harteman, 2021)

If the female laid her eggs early in the season and she is at the right age, she can lay another clutch
within 20 days (Mackenzie & Kear, 1976; Ounsted, 1985). Thus a second clutch can follow the removal of
the first one However, a 2nd clutch is not recommended if the first eggs are fertile. Please note that under
the EEP program, the number of eggs to be kept each year depends on the current population and the
coordinator's recommendations.

Trying to monitor the eggs by keepers can lead to conflicts, which may cause the breaking of the
eggs or scaring the birds. When the birds have been scared too much, there is a chance that they will not
return to their nest. It is recommended that the nestiould only be looked at when the female has
naturally left it to feed (Ounsted, 1985). If the EEP coordinator has requested a reduction in clutch size,
the eggs must be removed before incubation begins, to prevent embryonic develogsetchapter
246below)! FGSNJ GKS NBY2@If 2F (KS S33a> A0Qa AYLRZNII
eggs again and to monitor the embryonic development to ensure it is progressing well (vascularization
inside the egg when candling).

2.4.3 Birth/Hatching

At 24h the female chicks weigh on average 48.7 grams and the males on average 48.4 grams
(Mackenzie & Kear, 1976). The female leaves the nest with her ducklings a day after hatching. Disturbance
during this period could be disastrous, but they should lbsely monitored (Ounsted, 1985).

When the chicks are hatched, the male biscbftenremoved from the enclosure. He can be very
aggressive towards his own chicksatching them and even dunking them in pon&egt Practice
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