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Summary

Starvation of nestlings and juveniles was the only natural cause of mortality recorded
in the Black-necked Stork Ephippiorhynchus asiaticus australis in New South Wales, and
collision with powerlines constituted the main cause of anthropogenic mortality. Despite
this mortality, the population apparently remained stable between 2003 and 2006, because
of the recruitment of young birds from successful breeding seasons.

Introduction

The Black-necked Stork Ephippiorhynchus asiaticus australis is rare in New
South Wales, with an estimated population of 70-80 breeding pairs and additional
non-breeding immature and juvenile birds (Clancy 2008). It is listed as Endangered
in Schedule 1 of the New South Wales Threatened Species Conservation Act 1995.
Mortality is a vital life-history parameter requiring careful documentation to help
determine if the population of a species is viable or is declining, and to understand
how to reduce mortality to help manage threatened species. Mortality of Storks is
known largely from anecdotal observations (Marchant & Higgins 1990; Dorfman
et al. 2001; Dorfman 2002), which suggest that a combination of natural (starvation
and predation) and anthropogenic (collisions with powerlines and barbed-wire
fences, motor vehicles and shooting) factors are causing Stork mortalities.
Poisoning by the introduced Cane Toad Bufo marinus has been identified as an
additional potential threat. Ascertaining the relative contribution of natural versus
human-related causes is therefore an important first step to determining the
nature of conservation intervention required to reduce mortality in the species,
if it is deemed necessary.

The aims of this paper are to catalogue and quantify the known causes of
anthropogenic mortality, to consider whether these may contribute to a population
decline in New South Wales, and to recommend how mortality from anthropogenic
causes could be reduced.

Methods

Records were collated of Stork mortality in New South Wales from 1839 to 2006 from
all available sources [published papers, newspaper articles, Australian Museum specimens,
records of wildlife carer groups (Wildlife Information Rescue and Education Service—
WIRES), local ecologists and naturalists, and my observations]. The date, location, age
and sex of each Stork, cause of mortality and source of information were recorded where
possible. Details of injuries sustained were known for only a few specimens. Data on injured
birds were also included, as most Storks died following their injury or probably would have
done so. Recent data on potential predation and the death or disappearance of nestlings
were gathered during fieldwork in 2003-06 on breeding biology, feeding behaviour and diet
of the species (Clancy 2008). The cause of mortality was sometimes difficult to determine
but was based on the available evidence.
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The data were separated by age and sex of the Storks where possible. Juveniles were
defined as birds in brown plumage in their first year post-fledging; immatures were similar
to adults but had brown legs and traces of brown juvenile plumage, particularly on the nape;
and adults were birds in full adult plumage unless an autopsy identified them as immature
birds (as determined by the condition of the gonads) that had recently assumed adult plumage
(for details of plumage, see Marchant & Higgins 1990). The sex of adults was determined
by iris colour (black in male, yellow in female), where obvious, or by internal dissection for
all specimens lodged with the Australian Museum.

Results

Records for 69 dead Storks were collated for New South Wales for the period
1839-2006: three from before 1900, 41 from 1900 to 2002, and 25 during the
period of my fieldwork (2003-06) (Appendix 1). Thirty-four of the deaths were
probably because of collision with powerlines, 11 were from natural causes (such
as starvation), eight Storks had been shot, four had flown into fences, and one
was hit by a motor vehicle (sand-mining truck). Cause of mortality could not be
determined with certainty for the remaining 11 (Table 1, Figure 1).

Natural causes

Predation No cases of natural predation were observed during my 2003-06
fieldwork, but there were signs that Dingoes Canis lupus dingo may prey on Storks.
On 22 July 2004, a pair of adult Storks was loafing with a juvenile at Tullymorgan,
on the Clarence Broadwater, when a Dingo approached. The three Storks took
off in alarm and landed in the water. The female and the juvenile took off and
swooped over the Dingo, which waded into the water. The Dingo retreated from
the water and continued hunting. The Storks returned to the water and watched
the Dingo depart.

In contrast, on 2 May 2004 at a wetland at Coutts Crossing, a pair of loafing
Storks was disturbed by a foraging Red Fox Viupes vulpes. The male spread his wings
and moved confidently towards the Fox and held his head and neck stretched out
in the direction of the predator. The Fox moved away and continued foraging.

On 27 December 2003, an adult White-bellied Sea-Eagle Haliaeetus leucogaster
swooped low over a Storks’ nest (which contained a large nestling) at Bunyip Creek.
As the raptor flew near the nest, the nestling stood up, and the adult male Stork
flew swiftly to the nest and stood next to the nestling.

Possible starvation All documented cases of putative starvation during the 2003-06
study period involved young birds (73% of which were nestlings), except for one
of unknown age. Five nestlings disappeared from three nests between observation
visits, and were presumed to have starved because of the lack of observations of
predation or attempted predation of nestlings. Also, siblicide is virtually unknown
in this species and parental infanticide is rare (Maheswaran 2003). Another nestling
died in a nest, and a juvenile died shortly after fledging (diagnosed as starvation
by a veterinarian shortly before death). A second juvenile, banded at Bulahdelah
in November 2003, was found dead and emaciated near Casino in April 2004; its
stomach contained a Black Cricket Gryllidae, a locust Acridoidea, three carab
beetles Caraboidea and five dung beetles Scarabaeinae and cattle dung. An
immature Stork found exhausted following a bushfire died shortly afterwards,
possibly from starvation as its stomach contained only a small crayfish and 17
insects (a Mole Cricket Gryllotalpa sp., two water beetles Homeodytes scutellaris,
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Table 1: Causes of death and injury in Black-necked Storks in New South Wales, 1839-2006.
See text and Appendix 1 for sources. Juv. = juvenile, Imm. = immature, U = unknown,
M = male, F = female, and T = total.

Nestling Juv.  Juv.-Imm. Imm. Adult  Unknown T
Cause U M F U U M F U M F U U
Powerline 0 001 1 022 10 6 4 8 34
Natural causes 8 011 0 000 000 1 11
Shot 0 000 0 002 002 4 8
Fence 0 011 0 000 100 1
Motor vehicle 0 001 0 000 000 0
Unknown 1 011 0 020 220 2 11
Total 9 035 1 04 4 13 8 6 16 69

three weevils Curculionidae, a longicorn beetle Cerambycidae, a carab beetle
Pamborus alternans, two scarab beetles Scarabaeidae, three pie-dish beetles
Tenebrionidae—Helaeinae, two other beetles and two water bugs Heteroptera).
The Stork of unknown age was found dead in a natural area away from powerlines
and fences, suggesting natural causes, probably starvation. Starvation may be a
symptom of another problem, such as disease, rather than the ultimate cause of
death.

Unnatural causes At least 74% of all known deaths of adult Storks were caused by
collision with powerlines, with another 15% possibly so (Appendix 1). Taking only
deaths from known causes, 87% of adults were killed by collision with powerlines,
and the majority (59%) of Storks killed by collision with powerlines were adults.
The sex of nearly half (47%) of the Storks killed by collision with powerlines
was not known; males comprised at least 29% and females at least 24%. At least
two of these deaths occurred during inclement weather, one involving hail. Hail
may have injured one Stork but it more likely prevented the bird avoiding the
powerline, as a veterinarian found that the injuries were more consistent with the
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Figure 1. Causes of mortality of 69 Black-necked Storks in New South Wales,
1839-2006.
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bird having had a collision. Four Storks were killed or injured after colliding with
a fence (Appendix 1). At least one of these was probably an adult male and two
were juveniles; one died at the fence and two were euthanased later. The injuries
to the right wing of one of the Storks, later euthanased, were extensive. The age
of one victim and the type of fence were not known. Another Stork was hit by
a sand-mining truck within the Myall Lakes National Park in the 1970s (Mike
Dodkin pers. comm.). Of the eight Storks shot, or probably shot, two were adult,
two were immature and four were of unknown age. Five (62.5%) of these ‘shot’
records were before 1960 (1839, 1857, 1866, 2 in 1959) and three since then (1990,
2002, 2006) (Appendix 1). Nineteen free-flying Storks were known to have been
killed during the period 2003-06.

Discussion

Collision with powerlines

Collision with powerlines was the greatest cause of mortality identified in the
Black-necked Stork in New South Wales (49% of all deaths). Electrocution was
rare, and collision usually involved severe damage to legs, wings and/or ‘shoulders’.
Most injured birds had to be euthanased, although two with injuries to the wings
were kept alive, but died later. Young birds might be expected to be more likely
to be killed because of inexperience, although only 20% of the Storks of known
age killed in this study were juvenile or immature. Possibly the adult Storks killed
were non-territorial or young birds that had recently assumed adult plumage (at
~2.5 years of age: Marchant & Higgins 1990). In India, only one Black-necked
Stork has been recorded to collide with a powerline, during a period of morning
and evening fog, although other storks died infrequently from collisions with
powerlines (Sundar 2005).

Death and injury to birds from collision with powerlines is a worldwide
phenomenon involving many orders of birds, with large waterbirds and raptors
particularly susceptible (Bevanger 1990, 1994; Goldstraw & Du Guesclin 1991;
Morkill & Anderson 1991; Negro & Ferrer 1995; Hess 1996). In India, more
Sarus Cranes Grus antigone died from collision with powerlines than did Black-
necked Storks (Sundar & Choudhury 2005). In Germany, the most frequent cause
of death (60%) of European White Storks Ciconia ciconia was collision with
medium-voltage pylons, mostly (85%) caused by electric shock, with 15% during
the landing (National Semiconductor Environment 2007). Similarly, over half
(59%) of the dead White Storks along a migration route in Israel had hit wires
(BirdLife International 2005). Death from collision with powerlines may be more
common in migratory species, which are unfamiliar with the location of powerlines,
and are thus vulnerable when descending to feed or roost along the migration
route. A study in Spain found that migratory and juvenile birds accounted for
most of the deaths of White Storks caused by collision with powerlines (Garrido
& Fernandez-Cruz 2003).

The causes of collision with powerlines can be grouped into biological
(morphology, aerodynamic capability, physiology, behavioural and life-history
strategies of birds), topographical, meteorological and technical (Bevanger 1994).
These four variables probably all operate in New South Wales. The large size and
limited manoeuvrability of the Stork may make it vulnerable to hitting powerlines.
Topographical and meteorological factors include the siting of powerlines across
or adjacent to wetlands and hail or heavy rain storms.
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The impact of deaths from collision with powerlines on the state population
of the Black-necked Stork is not known, but the population appears to be self-
sustaining. There was a recruitment of at least 61 fledged young into the population
and a death rate of 19 free-flying birds (11 from collision with powerlines) during
the period 2003-06, indicating that the known death rate is significantly lower
than the known recruitment rate (Clancy 2008). Unreported deaths are likely to
be limited, as the death of a member of a territorial pair is likely to be noticed
and reported to the Department of Environment, Climate Change & Water or
wildlife rescue groups; indeed, some of the deaths recorded here were reported
to the Department, WIRES or to me by members of the public.

Minimising powerline impacts

The usual standard flat-top configuration of powerlines involves three-
phase conductors that are spaced from 0.6 to 1.2 m apart, providing insufficient
clearance for large birds such as Storks with wingspans greater than 2 m (Hess
1996). Electricity-supply companies throughout the world have attempted to
minimise the impact of bird collisions with powerlines and other structures with
engineering methods (Hess 1996). A delta-top configuration, where the middle
conductor is raised above the height of the other two conductors, can increase
the distance between conductors and reduce the chance of large birds contacting
two lines at once. One drawback is that birds may see the two lower conductors
and adjust their flight-path to rise over them, only to collide with the third raised
conductor (Hess 1996). Another ameliorative method is to place discs or coloured
tape on the conductors to make them more visible. Discs have been installed in
areas of frequent waterbird strike on the New South Wales North Coast, including
Jerseyville. No Storks have been killed at Jerseyville since the installation of discs in
2000, despite three deaths between 1988 and 2000 (Ken Shingleton pers. comm.).
In 2007 an Australian Pelican Pelecanus conspicillatus was killed at a section of
line without discs, the first recorded waterbird death since 2000 (Ken Shingleton
pers. comm.). An effective method to reduce deaths from collision with powerlines
would be to design the pathways of powerlines to avoid wetlands wherever possible
by rerouting or placing cables underground.

Other impacts

Other anthropogenic causes of mortality include fences and motor vehicles.
Black-necked Storks, especially young birds, occasionally collide with fences,
resulting in severe injury or death. They may feed in wetlands alongside roads,
but the only Stork known to have been killed by a motor vehicle in New South
Wales was killed by a sand-mining truck on a mining road. However, a banded
Stork has been killed by a motor vehicle in the Northern Territory (David Drynan,
Australian Bird & Bat Banding Scheme, pers. comm.).

Mortality of the Stork from hunting is negligible in New South Wales, although
it was possibly hunted for food by Aborigines in the past. It was eaten in the 1980s
in Queensland, and leg sinews of Storks were used to bind barbs to Aboriginal
spears (Garnett & Bredl 1985). Early European settlers probably hunted Storks for
food, but Storks may not have been commonly encountered until settlement spread
north of the Hunter River. Records of Stork deaths before 1900 were generally of
Storks shot for museum collections. There is no evidence to suggest that Storks
are targetted by shooters today, although occasionally one may be shot.

Designing roads to avoid wetlands, erecting fences with plain wire where
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possible, and enforcing the laws that protect the species should minimise Stork
mortality.

The Stork’s large size and sharp bill probably protect it from attacks by most
natural predators. However, a Wedge-tailed Eagle Aquila audax attacked, and
probably killed, a Brolga Grus rubicunda in flight (Rob Drummond pers. comm.
2006), so Storks may also be vulnerable. Small Stork nestlings at risk of predation
from large aerial predators—Wedge-tailed Eagle and White-bellied Sea-Eagle—
are not left alone in the nest until large enough to defend themselves, from
~30 days of age (Marchant & Higgins 1990; Clancy 2008). The behaviour of the
adult and nestling Storks at Bunyip Creek in response to a Sea-Eagle flying over
indicates that this was considered a threat to the nestling. In addition, Dingoes
and Red Foxes may prey on sleeping Storks at night, and a crocodile, probably an
Estuarine Crocodile Crocodylus porosus, killed and ate a Stork in Kakadu National
Park, Northern Territory (Gopi Sundar pers. comm.).

From the data here, starvation was implicated in the deaths of seven nestling
and juvenile Storks, although predation may have occurred in a few cases
(Appendix 1). Another dead juvenile had only small invertebrates in its stomach
and was probably starving.

The Cane Toad could threaten the Black-necked Stork, which consumes
amphibians at all stages from tadpole to adult, and the toad is expanding
throughout the core-range of the Stork in northern Australia (Dorfman et al.
2001) and spreading south in coastal north-eastern New South Wales. However,
the Stork persists in areas, such as north Queensland, which have had toads since
1936 (Garnett 2003). Many toads Bufo spp. occur sympatrically with storks in
other countries, but despite their poisonous parotoid glands they are consumed
by storks, and two species of toads are fed to nestling Abdim’s Storks Ciconia
abdimii in Niger (Falk et al. 2006).

Conclusions

Anthropogenic factors cause a few deaths of the Black-necked Stork, with
powerline collisions the most significant factor, but such mortality is unlikely
to adversely affect the current Stork population in New South Wales. However,
measures to reduce powerline collisions, such as the installation of discs on lines,
and designing routes of new lines to avoid wetland areas, would be worthwhile
as Storks are rare in this state and the number of powerlines is increasing. There
would also be benefits for other waterbird species. Starvation is likely to be more
significant during drought years.

Acknowledgements

Hugh Ford and Richard Kingsford supervised my PhD project, from which this paper
resulted. The project was funded by a Postgraduate Allowance from the University of New
England, Armidale, NSW. Several people and organisations provided details of dead and
injured storks, in particular Ann Biasol, Hal Bodley, Toby Bodley, Walter Boles (Australian
Museum), L. Brown, Margaret Bruggisser, Clarence Valley Wildlife Information Rescue and
Education Service (WIRES), Lyndsay Cole, Errol Coombs, CSIRO Collection Canberra,
Dale Darragh (Casino State Forests), J. DeGent, Mike Dodkin, Tom Galloway, Meg
Gordon, Alison Grose, Judy Gumbleton, S. Higgins, Ben Holder, David Jennings, Tony
Kerr, Adam Lamont, Sharon Lehman (National Parks & Wildlife Service-Department of
Environment, Climate Change & Water), Lyle McNamara, Michael Martin, Bob Moffatt,
Jack Perkins, the late June Richards, Ken Shingleton, Jen & Bruce Southeron and Neil
Warne. Specimens were stored in NPWS (DECCW) freezers at Grafton, Alstonville, Port



VOL. 27 (2)
JUNE 2010 Mortality of Black-necked Stork 71

Macquarie and Griffith before lodgement with the Australian Museum. Specimens were
processed at the Australian Museum by Walter Boles, who forwarded the stomach contents
to Tony Rose, of Forster, for examination. All are thanked.

References

Bennett, G. (1860), Gatherings of a Naturalist in Australasia, Currawong Press, London.

Bevanger, K. (1990), “Topographic aspects of transmission wire collision hazards to game
birds in the Central Norwegian coniferous forest’, Fauna Norvegica Series C, Cinclus
13, 11-18.

Bevanger, K. (1994), ‘Bird interactions with utility structures: Collision and electrocution,
causes and mitigating measures’, Ibis 136, 412-425.

BirdLife International (2005), www.birdlife.org-BirdLife International, accessed
9/5/2005.

Clancy, G.P. (2008), Ecology, conservation and management of the Black-necked Stork
Ephippiorhynchus asiaticus australis, PhD thesis, University of New England, Armidale,

NSW.

Dorfman E.J. (2002), ‘Stalking the stork’, Nature Australia Autumn 2002, 44-51.

Dorfman, E.J., Lamont, A. & Dickman, C.R. (2001), ‘Foraging behaviour and success
of Black-necked Storks (Ephippiarhynchus asiaticus) in Australia: Implications for
management’, Emu 101, 145-149.

Falk, K., Jensen, EP, Christensen, K.D. & Petersen, B.S. (2006), ‘The diet of nestling Abdim’s
Stork Ciconia abdimii in Niger’, Waterbirds 29, 215-220.

Garnett, S. (2003), www.surfbirds.com/phorum.

Garnett, S. & Bredl, R. (1985), ‘Birds in the vicinity of Edward River Settlement. Part 1.
Introduction, methods, study area, list of non-passerines’, Sunbird 15, 6-23.

Garrido, J.R. & Fernandez-Cruz, M. (2003), ‘Effects of power lines on a White Stork Ciconia
ciconia population in Central Spain’, Ardeola 50, 191-200.

Goldstraw, PW. & Du Guesclin, P.B. (1991), ‘Bird casualties from collisions with a 500 kv
transmission line in southwestern Victoria, Australia’, pp. 214-219 in Harris, J. (Ed.),
Proceedings of 1987 International Crane Workshop, International Crane Foundation,
Baraboo, Wisconsin, USA.

Hess, J.F (1996), Bird Mortality with Power Assets Project: Phase 1 Progress Report, Hydro-
electric Commission, Tasmania, in association with Australasian Raptor Association
and Tasmanian Parks & Wildlife Service.

Iredale, T. (1937), ‘The last letters of John MacGillivray’, Australian Zoologist 9, 40-63.

Maheswaran, G. (2003), ‘Cannibalism in Black-necked Storks (Ephippiorhynchus asiaticus)
and its possible effect on the population of the species in India’, Newsletter for
Birdwatchers 43, 90.

Marchant, S. & Higgins, PJ. (Eds) (1990), Handbook of Australian New Zealand and Antarctic
Birds, vol. 1, Oxford University Press, Melbourne.

Morkill, A.E. & Anderson, S.H. (1991), ‘Effectiveness of marking powerlines to reduce
Sandhill Crane collisions’, Wildife Society Bulletin 19, 442-449.

National Semiconductor Environment (2007), www.storchennest.de, www.national.com/
environment-National Semiconductor Environment page, accessed 4/5/2007.

Negro, J.J. & Ferrer, M. (1995), ‘Mitigating measures to reduce electrocution of birds on
power lines: A comment on Bevanger’s review’, Ibis 137, 423-424.

Salmon, H.A. (1965), ‘Distribution of the Jabiru in Central and Northern Coastal New
South Wales’, Emu 65, 149-151.

Sundar, K.S.G. (2005), ‘An instance of mortality and notes on behaviour of Black-necked
Storks Ephippiorhynchus asiaticus’, Journal of the Bombay Natural History Society 102,
99-102.

Sundar, K.S.G. & Choudhury, B.C. (2005), ‘Mortality of Sarus Cranes (Grus antigone) due
to electricity wires in Uttar Pradesh, India’, Environmental Conservation 32, 260-269.

The Electricity Commission of New South Wales (1988), Clause 64 Report—Electricity
Transmission Line between Coffs Harbour and Grafton. Report of examination and
consideration of the Environmental Impact Statement and representation received
thereto. Electricity Commission of New South Wales, Sydney.

Received 6 February 2010



AUSTRALIAN

FIELD ORNITHOLOGY

CLANCY

72

BIBWENDIN T N¢ ‘4sou Japun (o N quMOMﬁOE €861-6L61

ISPIOH 'd d 007 InoqreH SsjyonH SOL6T 9181

NV unjpoq ‘W d|d |V oI, ‘DyUqUITY 8L61 ‘Sny

9 asne) d [ItH SeIDoN 8L61

9 asne) d [ITH SyeIno 8L61

NelJON 'd yonn Sururw-pues £q 1T r dN ST AN SL61

unjpod ' d r Ye[opye[ng SL6T

NV squioo) g uostody, pasmIqapis ‘N | | T BEM 9OM | €L6T qo4—Uef

AV ul souog NV n dN (118Kemg) 500y pay 1L61/6/9T
NV wene( [ I/ 4)|f 101810, €961/21/¥1

(5961) uoures S I A 1BAN 6561

(S961) uowres S I RIEINA 6561

KeIAIIOOIN ° £q 10U * (Lg61) orepaig S uoyeln 9981 dunf
JANASERIEN (0981) nouuog S T uddqeLIEN LS81
NV 01 1uSs (0981) nouueg S 3 Jeyuny 6€81
SaJON 224108 AnfuyGypriow Jo asnn)) | xas |23y uonyvI0T g

‘uowIds wnasnw = ., pue
‘IIAIIS UONBINP] PUE INISIY UONBULIOJUT JIPIIAA = STUIA ‘UONBAIE)S = ) VAIISIY dINJBN = YN “DIAIIS JIP[IAA 2 SHIed [euoneN = SAMIN
‘paanfur = [ ‘pry SuIpadIN SHIP[IA UBI[ENSNY 104 = VNAAVA ‘P = ( ‘UoBEsIue3IQ Yo1edsdy [ELUSNPU] pue JYHUdG Yi[eamuomruio)) = QYISD
‘(8861) SIIBAA YINOS MIN JO UOISSIWWOD) AIDLIINY YL = $9 ISne[D ‘WNISNJA UBI[RIISNY = JAIV :S9)0U pUR 3IINOS ‘umouyun = ()
‘uoneAre)s = 3§ 9oys = § ‘vonepard = 1 ‘Quipromod = J ‘sasned [eanjeu = N\ ‘painfur punoj = [ ‘peIp punoj = ( ‘AU IM-paqieq = g :Ainfur
/A)I[B1IOW JO ISNE)) B = JA] [BWIY = J :XS ‘SUIISAU = N QIudAn[ = ¢ ‘dunjewrwa] = [ ‘ynpe =y 93V {peoy = pY AR = Y Y1ed [euoneN = N
‘e =T ‘puels] = "S] YD = YD :uonedo (DJdD) 1o0yine 3y) Jo Spa0dd1 paysiiqndun pue 0) suoneIUNWWOI [euostdd pue ‘sudwrddds wnasnu
PUE IIIAIIS UONBINDH PUE INISIY UOHBULIOFUT JI[PIIAA D.INJBINI] AY) WOIJ SPI0III WOIJ ‘AASN “SH10)S PIIdu-yde[q ur Ainluy/Kyeriow jo asne)

I xipuaddy



73

Mortality of Black-necked Stork

AV PHD ‘SMAN n ©33eMLIGA 19A0ID) v661/11/8C

Aeme Moy S pamlfug | SEIIM d IItH uonoung Y661/S0/ST
surpromod 1opun sSuruudr *(q d quojsunerg €661/€0/ST
NV | SMAN/HPIS UoY1ION d ouise)) Jo A\ ‘P S[[IAU0IXS 1661/10/80

uoR[BuIyS " d a[pakasiof “oue sivikog 000Z-066T

95010 Y d ST PA0JPOOA “OTe( PIOJPOOAL 0661/6/71

SHIIM SpIeyory douyuo g ‘ST OTeSIAL 0661/80/60

SHIIM SpIeyory Sé ‘ST OTeSdIAL 0661 dunf

*NV SMIN d uoyeIn jo M 0661/5/0€

*NV SHIIM d SIYSIOH MOIATIIEA 0661/S/0€

umowyun oyej ‘T sunyIo g ‘f d BOIE J[IAKOSIOf 6861-8861
AN 2LENDORIA 010y 18 MOU ‘PIULIOPIXE], suDyIo  ‘f d aqakesiof 8861
umorg I d MIIAIONEA ‘OUET SIBLL] 8861

orper [00] d SIYSIOH MOIAIOIeA 8861

negow ‘g N¢ ‘d dN Sunpefpung 8861 AON—1doS

JdD q 3D ooxe3ues] 10MOT | 9861 WO e

2dD N 9sou 1apun @ N 3D O0IESUEY] 10MOT] 9861/01/60

RIBWENDOIA ] N, “9an-1sou ur Suiduey (q N JueSo3uo 661861

910D "1 d v Spue[aeg £861-T861

910D 1 d v Spue[oes £861-T861

SaJON 224108 Anfuyuvr.cou Jo asnv) uoyvI0T g

VOL. 27 (2)
JUNE 2010

panunuod | xipuaddy




AUSTRALIAN

FIELD ORNITHOLOGY

CLANCY

74

$0/10/91 punoj surewal 4,0/ 1/¢0 noqe Jurddey “yeap 0do N N 159U “DjRI0) ¥00T/11/€0
SMdN paInoond9fd ‘g \4 Kosdway Jo A “qaUOOIN ¥00T/S0/LT

*NV "Je[opye[ng poapueq QUIBM ‘N ISl d | o ouIse) Jo § ‘py BII0X ¥002/+0/6C

I0yJed) 9[Feq pa[Ie)-o3poy YIM PunoIs uo punoj sIoyies,| Kopog 1. | 91980 Aq paSuaAeos 10 pafIy ¢, ‘d { eI $002/€0/€0
+INV "PaSpay Apuoody SHIIM g 4 *S] PIOFPOOA “O[e(J PIOFPOOM £00T/11/81

$0/11/81-9 pereaddestp s3umpsou 7 Jo | 0do Ng N 1890 ) dikung €0027/11/90
palqiou peH "X NV Korpod 'H d|IN |V BeIo) £002/01/8¢C

Jossi33nag N a ud[D) BUBN. €002 '1°0

*NV SMIN/STIIM d|IN |V uegrowA[ny, A[pury €002/60/L1

Surpouamm ur pajsuel (, JdD unjoIq Sy ‘N| 4 | V e ysty spue[eos £€002/90/L1

*NV SMIN/SHIIM wios[ey, d | 4 | V ueSrowAny, KIpUIy | €002/+0/60-80

*JAV IS 10 UOLE[EUUI 93OS JO paIq SMdAN | 2Igysnq Io)e PAISNeyXd puno | J | [ | SOUUJ USD) Jedu Py SAOISUI[[OM 200T/T1/S1
uoyprquind °f Sé& e ysty spue[oog 2002/50/60

«IAV Su3sIy °§ di| W | V | ouiseDjo MS “ooig uouueyy 2002/50/20

juowe| 'y d I uopy [ensny 1002/¥70/91

RIBWENON ] dIW| v SLreS0ZUoN 0002 "3ny

«INV §15010] AJe1S d|d |1 3D eoysesIoy toddn 0002/L0/9T

SHIIM SpIeYIry [ d I 'S] stouwired 000¢/L0/TT

uond9[0d OISO n|d,|v PeoH sueayq S661 PN

«NV SHIIM syoopped ur pasdefjo) | N | V doqureod SPPIA S661/€0/71

SaJON 2024108 AnfuyGypriow Jo asnn) | xas |23y uoyvI07 g

panupuod | xipuaddy




75

Mortality of Black-necked Stork

[
U9%0Iq 5 U0 ISLA IV ' STAIM q v MIIA UTEJUNOIN 9002/21/6C

S300M OUIOS 10J PESp Ud0q PeH (T 2do d v 180U ‘o[epu£k], 9007/T11/0€

©oIe Ul A[Ju00aI Sunooys “pakessp Apied (1 1o L Sé v 3D spoteg 9002/60/20

JALV 01 us ‘PaIp ‘a1ed OJUI USYE], SHAIM Sum JySur pagewep g v adoryen 9002/L0/0€

90/50/8T “1ed Ul PaIp “YNMV: Aemol[en 'L d V| Sure|d Spug[[oy] Jedu ‘qriog wno 9002/50/2C

SO/01/61 SIPA 12 PAIP ‘G0/01/81 PUNOIS uQ "paspay A[maN 2dD 1S [ 189U YD UeMS S002/01/81
NV 03 Juog STIIM 1op[nOYs PajedosIp ‘dy, v e, sty SPUeods JEON S00T/80/1€

NV SHAIM d v ape3yInog YD skquioog S002/L0/80

pareaddesip ‘Suiduny ‘umop Surduey Suip T SHAIM d v Aep\ puepoWILING ¢G6T $002/90/8T
$0/90/€1-60 pareaddesip sSurpisou ¢ jo | uoIyINOS g % [ (1d 919 N N 180U ‘20I0IN “rouung $002/90/60

$0/90/€1-60 pareaddesip sSurpisou ¢ jo | uoIYINOS g % [ (1d 919 N N 150U ‘00I0JN “Iouung $00T/90/60

$0/90/€1-60 pareaddesip sSurpsou ¢ jo | uoIYIN0S g % [ (1d 918 N N 150U ‘00I0JN “Touung $002/90/60

NV SHAIM d v SOUAIMET ‘PY SUOJUEN $00/S0/9T

1sou woyy pareaddesip sSurpisou g Jo | 2dD n N 1sou ‘dwre) wrel | $00¢/11/97—L1

SaJON 224108 Anfuyuvr.cou Jo asnv) a3y uoyvI0T g

VOL. 27 (2)
JUNE 2010

panunuod | xipuaddy




