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1. Introduction

1.1. Introduction to the species
In Europen folklore, legenslof the White StorlCiconia ciconiaas a bringer of babiegeancient

but rose to prominence following the publication of Hans Christiaresnéd n 6s st ory &6 The

the nineteenth centufChadd & Taylor, 2016)n mainland Europstorksare considered good
omens, however the African Marabou Stbdptoptilos crumenifenas sometimes been called the

undertaker birdoé (Chadd B&bingatsbe io northerd Aust@lla. | n
married men and womenmere forbidden from eating the Bladecked StorlEphippiorhynchus
asiaticusdue tofesst hat an unborn child would scratch t

death (Chadd & Taylor, 2016). The Blaokcked Stork is a large charismatic stork and one of
nineteen species of storks worldwide.

The Blackneck StorkEphippiorhynchus asiaticus the onlyextantspecies of stork found in
Australia and is a striking, wetland bjngsingits large bill to catch fish and other prey iterAdults
have bright red legs, a white body, and black and white wings. The head and neck are a glossy black,
with a lilac crown. The Australian subspeciBsa. australishas a greener sheen to the head and
neck, while the nominateubspecietends towards a bluish sheen (Davies, Marchant and Higgins,
1985).With its erect posture, iridescent head and neck and large size thenBldad Stork is easily
recognisable in the wild. The Blaglecked Stork is one of only two species of stork to show sexual
dichromatism, with the female having a yellow iris andrtiade a black iris. The lack of functional
syringeal muscles means the Blawcked Stork is unable to produce song (Gill and Prum, 2019;
Norton & Whiteside, 2014;. van Gessel, pers. comjnSound is produced by rapidly clapping the
bill together Norton & Whiteside, 2014¢. van Gessel, pers. commAjthough not classically
considered songhe sound produced can still be depicted in a traditional sonogigord 1). Boles
(2005) describes two smaller species of st@ikonia nanapreviously name&enorhynchus nanys
found in the Darling DownsoutheasterrQueenslan@ndCiconia louisebolesafund at

Riversleigh northwesternQueensland.
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Figure 1: Pictorial representation of Blagiecked Stork male bill clapping (snapping) display. Above is the wave
form of the sound in dB. Below is the sonogram, also called a spectrogram, showing frequency in kHz and time in
seconds (F. van Gessel, pa@nm.).
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Images of the Blackecked Stork have featured on stampseweralcountries including Australia,
Sri Lanka, Guyana and Solomon IslanBig(re 2, Figure 3, & Figure 4). One interesting stamp
featuring a Blacknecked Stork involved an illegally issued stamp for Nagaland, IRtare 5).
Nagaland does not have its own separate postal administration making this is an illegal stamp. The
stamp was circulated by a private dealer in the United Kingdom with the intent to deceive stamp
collectors and has no postal validity (Colnect, 2022).

Black-necked Stork

Figure 2: Australian stamps featuring images or depictions of the Blacked Stork issued by Australia Post on
various dates. Left: 2 June 1997. Middle: 14 February 1991. Right: 4 March 1993.
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Figure 3: Stamps featuring Blaekecked Stork issued by Sri Lanka Post. Left: 27 September 2003. Middle: 28
July 2013. Right: 26 January 2016.
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Figure 4: Two stamps showing images of the Blascked Stork incorrectly labelled as a Jakiahiru mycteria
a different species found in South America. The Jabiru has no black in the wings and the legs are not red.

Figure 5: lllegal stamp purportedly issued in Nagaland in 1969 with no postal validity featuring iséakkd
Stork.

1.2 History in captivity

There is little information to be found theliterature regarding the history of this species in captivity.
Paintings by Shaykh Zayn-din are thought to be based on birds held by Lady Mary Impey, a natural
historian and wife of Lord Impey, the Chief Justice to Bengal in India from 14748 (Figure 6).

The painting ofinadult bird Figure 7) was possibly painted at Port Jackson (now Sydney, Australia)
between 1776 and 1780.

The Australian subspecies of Blankcked Stork is held in a number of wildlife parks and zoos in
Australia in small numbers. These include Wildlife Habitat Port Douglas in Queensland, Featherdale
Wildlife Park in New South Wales, Gorge Wildlife Park inuBoAustralia, Currumbin Wildlife

Sanctuary in Queensland, Perth Zoo in Western Australia and Adelaide Zoo in South Australia and
other smaller wildlife parks (Species 360, 2018; pers. obs.) Internationally the nosuibspeciesf
Black-necked Stork ield in Jurong Birdpark, Singapore; Kathmandu National Trust for Nature
Conservation, Nepal; Angkor Centre for Conservation of Biodiversity, Cambodia and Khao Kheow
Open Zoo in Thailand (Species 360, 2018; Zootierliste, n.d.).
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Figure 6: Two paintings of Blackhecked Stork commissioned by Lady Mary Impey from birds held in her
menagerie in Calcutta. Left: adult bird, right: immature bird (Shaykh Zagimaleft 1781, right 1782).
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Figure 7: Ephippiorhynchus asiaticugBlack-necked Stork) Bird of Port Jackson (title on object). Bird Study: a
Black-necked Stork with scale in English sizes. (artist uncertain, possibly John Hunter or anonymotus, 1776

before 1780).
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1.3 Value for education, conservation and research

Due to the vast differences in the populations of each subspecies (see 3.2 below) and the potential in
the future for separation into two species (see 2.5 baew)ell adimited availability of

morphometric data (see 3.3.3 belpthjs easily recognised species is watlated for education
conservation and research. The Blaecked Stork could be seen as a flagship species for edatation
purposes when talking abadiminishing natural wetlands and the importance of their healthy
preservation for nqust this speciebut other speciethatuse these habitats. Zoos and wildlife parks
play an important role in providing thé®rt ofinformation on a global and local scale. Visitors can

view displaysread species informatiplisten to keeper talks and attend feeding sessions where
conservation messages are conveyed.

Until 20190nly one Wildlife Park (Wildlife Habitat Port Douglas, Queensland, Australia) had
successfully bred this species in captidbnsistentlyuntil the death of the adult mglR. Lynch,

pers. comm.) These chicks were all raised naturally by the parents in captivity (R. Lynch, pers
comm.).Since 209 both Gorge Wildlife Park, Adelaide, Australia and Featherdale Wildlife Park,
Sydney, Australia have artificially incubated eggs amckcessfullyaised chicks (O. Caulfield, pers

comm., S. McKeachnigers. comm.). The information learned from these captive breeding successes
could assist in putting strategies in place to protect the nonsubgpeciesf theBlack-necked

Stork As little is known about the biology of the Blankcked Stork and its status as a species or
subspecies further research is vital to their future preservation, particularly in areas where the status is
Near Threatened or Endangered.
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2. Taxonomy
2.1 Nomenclature

Kingdom: Animalia

Phylum: Cordata

Class: Aves

Order: Ciconiiformes

Family: Ciconiidae

Genus: Ephippiorhynchus

Species: E. asiaticugLatham, 1790)ndex orn 2:670

Common name: Blackecked Stork

2.2Subspecies
Ephippiorhynchus asiaticus asiatic(reominate race)
Ephippiorhynchus asiaticus austra(iShaw, 1800)

2.3Recent synonyms

Mycteria asiaticaLatham, 1790

XenorhynchugBonaparte, 1855)

Xenorhynchus asiaticus

Aphippiorhynchus asiaticus asiaticus

Asiatischer Riesentorch (German)

Asi atischer Grobstorch (Ger man)
IndienGr obst or ch

Jabira Asiatico (Spanish)

Jabiru mycteria

Mycteria australisShaw,1800

Ciconia leucopteraagler, 1827

Mycteria novaehollandiaBonovan, 1813

Xenorhynchus asiaticus rogeidiathews, 1912

Australischer Riesenstorch (German)

Australischer Grobstorch (Ger man)
FTabiru austraiijski (Polish) (BioLib, n.d. ;
n.d.)

2.4 Other common names

Jabiru

Policeman Bird

Greennecked Stork

Satin Storlk{Avibase, n.d.; Birdlife International, 2016Jancy, 2009Davies, Marchant and Higgins,
1991).
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2.5 Discussion

Bonaparte erected the generic hatdesohynchuandEphippiorhynchusimultaneously in 1855

giving them equal priority (Christidis and Boles, 2008). It was not until 1972 when the name of the
Black-necked Stork was revised by Kahl and SchiuzBEmdippiorhynchusvas selected as the valid

name for the speci€€hristidis and Boles, 2008). The naBghippiorhynchuss derived from the
Greekephippiosmeaning saddle artiunkhosmeaning bill (Elliot et. al., 2020 urrently there are

two subspecies of Blaakecked StorkEphippiorhynchus asiaticus asiaticasdEphippiorhynchus
asiaticus australisNotable genetic distance has been found between the two subspecies and there is
some question as to whether the Australian subspecies should in fact be a separate species due to the
differences in neck iridescence, however this requires further invistigiue to the very small

sample size (four birds) tested (Elliott et. Al., 2020).

For many years the Blagkecked Stork was misnamed in Australia as a Jabiru. The Jadiicy
mycteriais a species of stork found in South Amei(eate differences Figure 8). While

researching the phylogenetic relationships between the Early Miocen&sadidvis edwardsand

the interrelationships with living Ciconiidae (Figure 9), De Pietri and Mayr (2014) found the closest
relative and sister species to the Blagcked Stork is the Sadebéled StorkEphippiorhynchus
senegalensi@-igure 10), while Jabiru mycterias the next most closely related and noted by
Christidis and Boles (2008) as a sister species to the{Bleaked StorkThe Ephippiorhynchus

species are the only storks to show sexual dichromatism with the female having a yellow iris.

Figure 8: Left: Pair of Blackneck Stork, the female is on the left and the male on the right at Tomago NSW,
Australia (Ann Lindsay, 24 June 2018). Right pair of Jaldiabjru mycteria Brazil (Bernard Dupont, 2016). As
can be seen, unlike the BlankckedStork, the Jabiru has an-alhite body with a red collar at the base of the
neck.
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Figure 9: Phylogenetic tree showing the relationship betweeasiaticusE, senegalensiandJabiru mycteria
(De Pietri and Mayr, 2014).

Figure 10: Saddlebilled StorkEphippiorhynchus senegalensBouth Africa (Bernard Dupont, 2016).
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3. Natural History

3.1 Morphometrics
3.1.1. Measurements

Very little data exists on the morphometrics of the Blaekked Stork and further research is needed

in this area. Indian data with the combined measurements of both sexes are shafa inThe

number of specimens used to collect this datainknown. The limited Australian data is shown in
Table 2 and collected from skins of a single male, a female and a juvenile and may not be
representative of the species as a whole. Further data on the morphometrics of juveniles in NSW,
Australia is yet to be published (G. Clancy, pers. comm.). ObservatiopatheFdale Wildlife Park

and of wild birdssuggest that there is also sexual dimorphism with the female being smaller than the

male(pers. obs.)

Table 1: Combined measurements of male and fer&pleippiorhynchus asiaticus asiaticfrem India (Serventy,

1985).

Length:
Wingspan:
Wing:

Tail:

Bill:
Tarsus:

12901370 mm
c2m

565645 mm
¢300:333 mm
298324 mm
257-281 mm

Table 2: Australian morphometrics taken from a single sample each of male (1), female (2) and juvenile (3)
Black-necked Stork (Davies, Marchant and Higgins, 1991).

1 2 3
Wing: 606 - -
9th Primary: 409 - -
8th Primary: 445 - -
Bill: 2975 274 202.1
Tail: 218 - 207
Tarsus: 3145 277 310
Toe: 120.2 106.4 112.2
Weight: - - 4kg
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3.2 Distribution

e

Figure 11: Worldwide distribution of the two subspecies of Blawcked StorlEphippiorhynchus asiaticus
asiaticusandEphippiorhynchus asiaticus austra(Elliott et al., 2020).

The Blacknecked Stork is distributed over two distinct regidrigre 11). The subspecies. a.
asiaticussr s native to Bhutan, Cambodi a, I ndi a, I ndone
Myanmar, Nepal and Sri Lanka (Birdlife International, 2016; Ellioitt et. al., 2020). The subsigecies

a. australisis found only in Australia and Papua New Guinea (Birdlife International, 2016; Elliott

et.al, 2020). The species is extinct from Pakistan and Thailand. The combined populdioas of
asiaticusare thought to be less than 1,000 individuals, whileEtlae australigpopulation estimates

range from 10,000 to 2000 individuals, the majority of which can be found in northern Australia.

New South Wales has a stable population of around 80 pairs. Due to the uncertainty surrounding the
number of individualsthe conservative estimate is 15,000 to 35,000 (Birdlife International, 2016;
Ellioitt et. al., 2020). Clancy et.al. (2021) estimate the total population of Torresian (Australian)
Black-necked Storks to be 30,000 individuals. Of theseeding pairs are estimatexbe 1,800 in

the Northern Territory, Australidgetween 1080 and 4741 in Queensland, Australia and 75 to 80 pairs
in New South Wales, Australia (Clancy et. al., 2021) There are no similar species found within the
range of this species in Australia.

3.3 Habitat

The Blacknecked Stork inhabits and requires extensive, largely undisturbed, freshwater wetlands
including swamps, lakes, pools in open forest and large rivers and flooded grassland up to 0.5m deep
and up to 1,200m in altitude (Birdlife International, 2D1& times the species occurs on dry

floodplain and irrigated crops, such as rice paddies and in open, grassy woodland (Birdlife
International, 2016). Artificial habitats such as reservoirs, sewage ponds and irrigation stores are also
frequented in aridgrts of Australia (Birdlife International, 2016). Less common is the use of
mangroves and coastal habitats such as brackish lagoons, mudflats, salt marshes and tidal creeks
(Birdlife International, 2016).
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3.4 Conservation status

3.4.1 International
The IUCN status of the Blaekecked Stork is: Near Threatened (Birdlife International, 2016).

3.4.2 National
The conservation status of the Australia breeding population is: Least Concern (Clancy et.el., 2021).
The Australian population is considered to be stable (Clancy et. al., 2016).

3.4.3 State
In New South Wales the Blasiecked Stork is listed as Endangered undeT titeatened Species
Conservation Ac1995. This listing was gazetted on 30 January 1998 (ALA, n.d.; NSWDPIE, n.d.).

In Queensland and the Northern Territory the listing is: Least Concern (ALA, n.d.).

3.4.4. Discussion
The IUCN have identified many threats faced by the bfemtked Stork including:

1 Climate change and severe weather
0 causing habitat shift and alteration
0 droughts
9 Agriculture and aquaculture
0 Annual and perennial neimber crops
0 Agro-industry farming
o Livestock farming and ranching
o Marine and freshwater aquaculture
9 Transportation and service corridors
o Utility and service lines
9 Biological resource use
0 Hunting and trapping terrestrial animals
0 Logging and wood harvesting
o0 Fishing and harvesting aquatic resources
9 Human intrusions and disturbance
o Work and other activities
1 Natural system modifications
o Other ecosystem modifications such as weed invasion
9 Pollution
0 Agricultural and forestry effluents
o Soil erosion
0 Sedimentation
1 Poisoning
o Cane ToaRhinella marina

While climate change and severe weather -tirober cropgplushunting and trapping show rapid or
very rapid declines in population, many of the other threats produce slow, significant population
declines. The combination of the threats to this species and the low population of the nominate race in
Asia has meant th#éhe Blacknecked Stork is now considered Near Threatened globally (IUCN).

Most of the Australian breeding population can be found in Queensland and Northern Territory,
Australia where it hase status of: Least Concern, while in New South Wales, Australia it is has been
classified as Endangered since 19BBréatened Species Conservation 2895). Clancy (2010) has
found that 50% of deaths in New South Wales, Australia are caused by impact with powerlines, but
that poisoning by the Cane ToRtlinella marinais not a concern. This is in contradiction to the

IUCN data (Birdlife International, 2016).

11| Page



3.5 Diet in the wild

The Blacknecked Stork is carnivoroasmdrequiresnearly 1kg of food per day in the wild

(Maheswaran & Rahmani, 2008 pproximately 70% of the diet of the Bladecked Stork is

comprised of fish. The balance is made up of invertebrates, endothermic vertebrates and exothermic
vertebrates in equal proportions (ALA, n.d.). in addition to fish, Blastked Stork have been

observed to eat crustaceans, insects, snakes, eels, turtles and their eggs, waterbirds (including Little
GrebeTachybaptus ruficollisnd Common (Eurasian) Cdetlic atra) and carrion (Bidlife

International, 2016; Davies, Marchant and Higgins, 198hiting & Guinea, 2016 The Black

necked Stork usually feeds in shallow water up to 0.5 m deep (Elliott et. aj.Mahéswaran &

Rahmani, 200}l however in New South Wales, Australia feeds in water 0.05 to 0.3 m (Clancy. 2011).
Foraging typically occurs at mirsus water depth (Ishtiaq, 201Bjsh are manipulated until head

down before eating, while snakes are thrashed or jabbed with the bill (Davies, Marchant and Higgins,
1991).In a NewSouth Wales study by Clancy (2011) prey was observed to be 66% invertebrates and
34% vertebratesA similar study in India identified the majority of prey to be fish and frogs (Sundar,
2011a).

3.6 Longevity

3.6.1 In the wild

Very little is known about the longevity of the Blankcked Stork in the wild. The ABBBS reports

only a small number (54) of this species as being banded between October 1962 and November 2021
(ABBBS, 2022).Banding of chicks prior to fledging in New South Wales since 2003 by G. Clancy

has provided very few recoveries of banded adults (pers. comm.). This is partially due to these birds
dispersing over large distances and their preference for large, isoktteddg makes banded birds

difficult to see by brdwatchers and other members of the public (G. Clancy, pers. comm.). Of the

birds recovered and reported to ABBBS the oldest age recorded is 5 years 10.7 Tosthisd was

first banded in September 2008 and recovered dead in August 2014 (ABBBS, 12028 .unlikely

to be a true reflection of the longevity of the Blacked Stork in the wildiven the known long

lifespanof other ciconidsuch as the White Stofkiconia ciconiaand the Black StorfCiconia nigra

Banding studies of both species itatie that the White Stodanlive between 34 to 39 yeairs the

wild while the Black Stork recordslifespan in the wild of at least 18 years (Tamas, 2011). These
studies are ongoing and further data is likely to be published in the fBayigs, Lisle & Hauber

(2014) suggest caution in the use of mark/recapture data and captive lifespan data in the estimation of
longevity in any species.

3.6.2 In captivity

In captivity the Blacknecked Stork has been known to live into their lats 4R. Lynch, pers.
comm.).At the time of writing this manuakeatherdale Wildlife Park in Sydney, Austrakiare
holdinga pair of Blacknecked Storks aged in their 40s (O. Caulfield, pers. comm.; pers. obs.)

3.6.3 Techniques used to determine age in adults

The Blacknecked Stork can be aged by their plumage as a young bird, however once adult plumage
is obtained the only way to accurately determine the age of the bird is if tamded ocolour

banded as a chick and later identif@d-ecoveredn the field. There are no distinguishing plumage
features to differentiate between a fiyearold bird and a twentyearold bird. There is a possibility

that the colour in the legs of older bird fades a little and the legs become scalier, as inghSRI®|
rubicunda but this is uncertain (S. McKeachnie, pers. comm.)
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4. Housing Requirements

4.1 Exhibit Design

Unlike many other stork species, the Blawcked Storks a solitary nesting specie€lancy, 200%.
Enclosures therefore need to be large enough to accommodate one or two birds, and if breeding, any
chicks that are raised naturally by the pardBxhibit design varies between institutiansluding
large open enclosures with birds physically restricted from flying, traditroeahcage type
enclosures and large mixed specigdk-in enclosed aviarieg€nclosures should allow sufficient
space both horizontally and verticallyatbow the birds to be able to take off, fly and land
successfully and without injuriewith provision for shelter from the elements and access to direct
sunlight(NSW Department of Primary Industry, 2018nclosures should be predator proof and
netting or mesh visible to the birds to ensure they do not collide with the endosiiher animals in
the enclosurand cause themselves injuragsd should be of sufficient size fdret animal to

withdraw from other animals or people (NSW Department of Primary Industry,.2019)

A standard enclosure for two birds (and any chicks they may have from time }astshewn below

(Figure 12). Where birds are pinioned or otherwise restricted ffiging, they may be kept in an

open enclosurg={gure 13) which may be smaller than that required if it could fly (NSW Department

of Primary Industry, 2019)Given the large size of this species such an enclosure should still allow

the birds sufficient space to roam without injurjgure 13is an example of a large open enclosure

which still contains all the necessary features of an exhibit space for this spetig@mto the

enclosure should be by inward opening doomnihimize opportunities for animals to escape (NSW
Department of Primary Industry, 201®ouble door systems should provide sufficient space between
doors to allow a person or persons to stand and operate the doors with one closed at all times and both
opening inwards (NSW Department of Primary Industry, 2019).
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Figure 12: Black-necked Stork enclosure at Featherdale Wildlife Park, Sydney. This endkappeoximately
10m x 14m x 2.8m and fully enclosadd contains two shelters on the southern side, one in each corner, nest
platform, small tregfor shade or perching and two water po@kittle, 16 August 2022).
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Figure 13: Open air enclosure for exhibition of pinioned/clipped birds at Featherdale Wildlife Park, Sydney
Enclosure contains a small pond, shelter and natural substrate, with logs and stumps for elevated perching and
trees for shadgl. Little 16 August 2022).

4.2 Holding Area Design

Holding areas may vary in size depending on the purpose and the length of time the bird will be held
in such an enclosureBelow (Figure 18) is an open enclosurdf-exhibit, containing a juvenile bird

with its wings clippedvaiting to be moved to a more permanent enclosure. Once the bird is moved to
its permanent enclosure the wings will be allowed to grow as ngfna&aulfield, pers. comm.A

fully flighted bird will require a fully enclosed pen.

4.3 Spatial Requirements

Due to their large size the Blaclecked Stork requires a large enclosure to retain their capacity for
flight and limit the possibility of injury. In New South Waltkss is governed bthe Exhibited

Animals Protection Adt1986) and th&xhibited Animals Protection Regulati¢2021). In addition,

t he ¢ Ganmdads fiExhibiting Animals in New SouthWale$ (February 20193hould be
followed. These documents can all be found on the NSW Government Department of Primary
Industries website (https://www.dpsw.gov.au/animalandlivestock/animaiwelfare/exhibit).Other
States and Territories have similar legislation and policy docunt@atsrs should check the
legislative requirements in their local aréagure 16 andFigure 17 depict different views of the

large walkin aviary at Wildlife Habitat Port Douglas, Queensland. This was the aviary where a pair
of Black-necked Storks successfully bred naturally for a number of years (R. Lynch, pers. cdimm.).
Gorge Wildlife Park, Adelaide birds are housedwo aviaiies, one25m x 20m x 6m (high) covered
with nylon netting(Figure 14) and a second breeding aviary also covered in nylon netting 25m L x
8m W x 61 7m H (Figure 15) (S. McKeachnie, pers. comm.).
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Figure 14: One of the aviaries at Gorge Wildlife Park, Adelaide (S. McKeachfi€ctobe2022).
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Figure 15: Female in breeding aviary at Gorge Wildlife Park, Adelaide. (S. McKeachnie, 13 October 2022).
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Figure 16: Partial view of walkin aviary at Wildlife Habitat Port DouglaQueenslanghowing one of the large
ponds, trees for shade and perching, artificial shelter in the backgrountubnisubstrate. The large awning is
used by the birds as both a shelter and a sunny roost site (J. Little, 1 September 2022).

Figure 17: Walk-in aviary Wildlife Habitat Port Douglas, Queenslangw of second pond with waterfall, coarse
sand substrate and old nest stump (now decayed). The roof mesh iq¥idiiiée, 1 September 2022).

17| Page



f
f

1

:‘,vl»tw"lll

b H

Figure 18: Juvenile (12 months) Blaekecked Stork enjoying the sun imaldingpen at Featherdale Wildlife
Park, Sydney, prior to moving to a permanent enclodinie is an open enclosure so the bird is temporarily
restricted from flying by having its wings clippesex of this bird is yet to be determined as no testing has been
done and if a female, the eye will not change colour until around two years ditegeain substrate in this
enclosure is mulcfJ Little, 16 August 2022).

4.4 Position of Enclosures

Enclosures should be positioned such that the birds can seek adequate shade or shelter from the
elements but with access to large areas of sunBlatk-necked Stork are known to favour sunny
positions for resting during the day (O. Caulfidd Lynch pers.comm.).

4.5 Weather Protection

Sheltershould be provideth different parts of the enclosure with different orientation from
prevailing weather evente allow the birds refugeptionsin the case oadverse weather such as rain,
storms and excess heBkamples of different types of shelter can be seétigare 12 andFigure

19. These shelters should include access to water and perching options.
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Figure 19: View of pond with structures and tree providing shade and perching options in the background and
coarse sand and pebbles with scattered perching logs as substrate in the foreground at Wildlife Habitat Port
Douglas Due to the large size of this aviary other shelter options are avdilahiétle, 1 September 2022).

4.6 Temperature Requirements
There are no specific temperature requirements.

4.7 Substrate

Ideally substrate should be as natural as possible and include coarse sand, mud, grass and
both still and flowingopen waterUse of hard concrete surfaces should be limited to avoid
birds developing bumblefooExamples of different substrate are showRigure 13, Figure

16, Figure 17, Figure 18, Figure 19 andFigure 20.
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Figure 20: Female Blacknecked Stork onubstrate of coarse river sand surrounding one of the ponds at Wildlife
Habitat Port Douglas, Queensland (J. Little, 1 September 2022).

4.8 NestMaterial

During the breeding season the birds should have access to two or three different nest platforms or
sitesof various heightsusually one to two metres from the grotadllow them to choose a nest
location. The sites should be elevated with sufficient space to allow the birds to fly to and from the
nest site with nesting material and later food for chicks. Nesting material should include large sticks
up to 10mm in dimeterand up to 1m in length with and without leaves for the main nest structure,
along with smaller diameter and length sticks, leaves, grasses and reeds for lining (Regnest21
andFigure 22). Sticks from Eucalyptus or Melaleuca trees are suitable. Pandanus should be avoided
or stripped of spines if it is offered as these can cause injury to the birds (R. Lynch, pers. comm.).
Both Featherdale Wi ldlife Park, Sydney and Gorge
the breeding pair and offer further materials for the birds to complete the nest building to their
satisfaction (O. Caulfield, pers. comm.; S McKeachpérs. comm.). Materials are provided

throughout the breeding event to allow the birds to make repairs (pers. obs.).
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Figure 21: Female Blacknecked Stork preening while male incubates eggs on nest-@osew of nest
showing construction materials of sticks and small branches and lined with grass and leaves (J. Little, 1 September
2022).
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Figure 22: Nest platform in centre/top of image at Gorge Wildlife Park, Adelaide (S. McKeachnie, 13 October
2022).

4.9 Enclosure Furnishings

Furnishings should include platfornteadbranche®r stumpsand livetreesfor roosting or nesting;
pools of water for fishing or cooling and areas of shade and direct suadighnh be seen Figure
13, Figure 16, Figure 17, Figure 18, Figure 19 andFigure 20. The enclosure at Gorge Wildlife

Park, Adelaide also includes a reed bed to allow for wading and fossicking (S. McKeachnie, pers.
comm.).
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5. General Husbandry

5.1 Hygiene and Cleaning

Enclosures should be raked and swept clean at least daily and any wastel feomoviee enclosure

and taken ofkite to reduce the risk of disease and pests. Any excess food should be cleared away
once the birds have finished feeding and food bowils (if)Jusedhed and disinfected after each use.

5.2 Record Keeping

Records are to be kept on each species or group of species held and be available for inspection if
required (NSW Department of Primary Industry, 20B8cords pertaining to each animal should
travel with the animal if it moves to a different facilfySW Department of Primary Industry, 2019).
Animal record books must be kept up to date and produced when required for licensing purposes
(NSW Department of Primary Industry, 2018ntil recently many facilities kept paper records of the
animals in their holishgs (Appendix 1). In more recent times keeping of records has moved to the
ZIMMS databas€R. Lynch pers. comm.).

5.3 Methods of Identification

Once theBlack-necked Storlattairs adult plumageother than eye colouthere is little to tell the

birds apart. The best way to identify individuals is by way of metal bands with an individual
identifying numberNSW Department of Primary Industry, 201%)olour bands could also be used
to signify the origin of the bird§e birth location) or year of birthAn example of this would be to
band all chicks from one facility with the same colour signifying the origins of the bird at a,glance
with an additional colour to indicate the year hatched

5.4 Routine Data Collection

Other than visual inspection of the birds and monitoring for any changes in faecebetaily t

minimal routine data collection fromdultBlack-necked Storkin captivity (R. Lynch, pers. comm.).

The birds are largely left to their own devices and only captured for checking with a vet if a problem
arises(R. Lynch, pers. comm.; S McKeachnie, pers. comfhore rigorous data collection regime
exists for handeared chicks, at least until fledged (S. McKeachnie, pers. comm.; see section 11
below).
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6. Feeding& Nutrition Requirements

6.1 Captive Diet

Diet for adult birdsconsists largely of various types of fish. Barramundi fingerlings up to around
10cm long are a favourifeod items for the Blackecked Storlat Wildlife Habitat Port Douglas
Queenslanghowever mullet and a small amount of meal worms are also profRdégnch, pers.
comm.).Featherdale Wildlife Park, Sydneyfer whiting and pilchards (O. Caulfield, pers. comm).
small number (seven or eigher bird O. Caulfield, pers. comiof previously frozen fish are offered
once or twice per day depending on the facility with a larger supply offered when the birds are
feeding chicksAt Featherdale Wildlife Park, Sydney birds are also offered a meat mix containing day
old chicks and minc€D. Caulfield, pers. comm.At Port Douglas live fish are also provided,
allowing the bird to experience the process of gathering its own(Rddynch, pers. comm.j5orge
Wildlife Park, Adelaideoffersa larger variety of food including: chicken ke¢ chicken hearts,
chicken frames, whole and cut fish, day old chicks, mice and rats, with chicken necks being a
favourite food (S. McKeachnie, pers. commgtails regarding feeding diet and feeding for hand
reared chicks can be found in section 11 below.

6.2 Feeding Schedule

Feeding schedules vary between institutidiige morning feed may be in conjunction with a keeper
talk such as at Wildlife Habitat Port Douglas, Queensland (pers, alibgugh food is available
throughout the day (R. Lynch, pers. commf Featherdale Wildlife Park, Sydney birds are provided
fish in the morning and a meat mix in the afternoon. When a second meal is offered this will be later
in the afternoon.

6.3 Presentation of Food

Food is placed in bowls on the ground, except for live food which is in the water allowing the bird to
search for and capture food as in the natural environrBeming keeper talks a small amount of food
may offered by han(Figure 23) (pers. obs.)Live food is available in ponadg Wildlife Habitat Port
Douglas, Queenslarftbm time to timefor enrichment purposés allow the birds to experience a

more natural feedingnd foragingegime (R. Lynch, pers. comm.)

6.4 Nutrient Composition
Unknown at this stage.

6.5 Supplements

The use of supplements varies between institutions. Gorge Wildlife Park, Adelaide do not provide any
supplements to the Blaalecked Storks held by them (S McKeachnie, pers. comm.) due to the level

of natural calcium provided via bone in food. The onlyegtion to this is any vitamins and minerals
provided to handeared chick which is addressed below in section 11 (S. McKeachnie, pers. comm.).
Featherdale Wildlife Park, Sydneyovidesa calcium supplement in the meat mix once a day, which

is increased wén they are rearing chicks or required supplementary feeding (O. Caulfield, pers.
comm.). At Wildlife Habitat Port Douglas, Queensland, Seabird Tablets (viparaprovided in all

food, other than live fish (R. Lynch, pers. comm.).

6.5 Hand Rearing Protocols
Dietary information for hand rearing is found in section 11.8 below.

6.6 Dietary Heath Issues
There are no reported dietary health issues.

24| Page



Figure 23: Black-necked Stork handling prey item (fish fingerling) provided during keeper talk at Wildlife Habitat
Port Douglas, Queensland (J. Little, 1 September 2022).
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7. Handling and Transport

7.1 Timing of Capture and Handling

Ideally where capture is necessary either for health reasons or for transport to another institution, birds
should be captured either early in the morning or late in the afternoon away from view of members of
the public andvhennoise levels are low to avoid causing additional stress to the birds. In instances
where this is unavoidable such as where an injury requiring treatment has occurred, where possible
limit viewing by member of the public as many may find the process disigeand cause a scene

which could further stress an already unwell animal. Many birds in captivity will be accustomed to
keepers being nearby and should be approachable.

7.2 Catching Bags

This species is too large for a catching bag, and it may be more appropriate to wrap in a towel or
blanket, keeping the head covered being mindful of the neck andflagsag is required for a short
period such as to weigh the animalagye 150Lbratticegarden bag from Bunningsieasuring 70cm

x 1150cm has been used when weighing chicks to be banded in th&igeice (24).

Figure 24: Garden Bag from Bunnings, 150L capacity made fooaiticeused for weighing Blackecked Stork
chicks in the field. The field guide is shown fmale(J. Little, 3 October 2022).

7.3 Capture and Restraint Techniques

Capture can be by way of a lehgndled net oby handif able to get closéNorton & Whiteside,
2014).1f possible maneuvahe animal into a corner or a smaller spdde birdshould be held

firmly around the body with the wings tucked hill securedand legs freeRigure 25). Alternately

the headhnd bodycan be covered to help keep the bird cdfigire 26) how much of the bird is
covered will depend on the procedure the bird is being subjeclidetbill should be held firmly but
not so tight that the bird is unable to breath and nostrils should be uncdvignee 7). As with

other longlegged birds Ciconiidae captum@yopathy is not uncommon, so care should be taken with
the legsand they should be +@ositioned regularly, particularly during lengthy examinati@srton

& Whiteside, 2014). Sufficient staff must be available to safely secure the legil andbevent

trauma to the bird (Norton & Whiteside, 2014). Handlers need to use caution and safety glasses or a
face shield is recommendaaiavoid eye injuries to humangarticularly if the bird is aggressive
(Norton & Whiteside, 2014)or additional safety placing a tube over the bill may prevent eye injury
to handlers (Nodn & Whiteside, 2014).
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Figure 25: G. Little restraininga wild juvenile Blacknecked Stork after banding and prior to placing back on the
nest at Hexham, NSWNote the bill is secured and facing away from the face of the handler, wings tucked
securely into the body and held firmly and legs hanging frgelKyte, 19 November 2021)
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