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Summary 
 
An aerial survey to estimate the Magpie Goose population size and nesting activity was 
undertaken from 29th April 2018 to 9th May 2018 across the Top End of the Northern 
Territory, from the Moyle River flood plains in the west to the Blue Mud Bay region of 
Arnhem Land in the east. A total of 8043 km of survey transect was flown using the standard 
methodology applied since 2011, sampling 22,263 square kilometres (over 2 million ha) of 
potential habitat at a sampling intensity of 14.4%. Counts for Magpie Goose and Magpie 
Goose nests were corrected for a combined perception and visibility bias based on 
correction factors derived from Bayliss & Yeomans (1990a & b). 
 
The population estimate for Magpie Goose was 918,200 ± 116,961 (coefficient of variation 
12.7%), which is an average density of 40.1 individuals per km2 within the survey region. This 
is an increase of 26.7% on the 2017 estimate and equates to an annual rate of increase (r) of 
0.237, suggesting the population was growing at a rate towards the top of the range of the 
theoretical plausible rm for the species proposed by Brook and Whitehead (2005).  
 
The number of Magpie Goose nests was estimated to be 77,839 ± 14,250 (coefficient of 
variation 18.3%) for the surveyed area. This was on a par with nesting levels for 2017 if only 
the common surveyed area is considered. This is considered high to very high nesting rates 
compared with relative nesting in previous years and is suggestive of a continued rise in 
population in 2018/19, if other factors including harvest from hunting are considered to be 
moderate to low.  Rainfall preceding the survey period was above average across the wet 
season consistent with the observed high nesting rate for this year.   
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Introduction 
 
The Magpie Goose, Anseranas semipalmata, is an iconic waterbird species valued for 
cultural reasons, as a resource for food, recreational hunting opportunities and as a wildlife 
viewing experience supporting nature based tourism in the Top End of the Northern 
Territory.  Details of the speciesΩ biology, management context and conservation are 
provided in Delaney et al. (2009), as well as the future management regime and population 
monitoring requirements. 
 
Monitoring of Magpie Goose populations in the Northern Territory by aerial survey has been 
carried out since the early 1980s. During the period 1983 to 1993, the annual aerial survey of 
Magpie Geese on the Top End floodplains was conducted during or immediately after the 
end of the wet season1, so that additional data on nesting activity could be collected. 
Between 1994 and 2001 surveys were undertaken during the dry season (see Bayliss & 
Yeomans 1990a for characterisation of dry season survey) and the values of each approach 
are discussed in Delaney et al. (2009). Between 2000 and 2010 only two major aerial surveys 
of Magpie Geese populations in the Top End were undertaken, in 2000 and 2006. Both of 
these surveys covered the floodplain areas from the Moyle River in the west to Murganella 
in the east, including Kakadu National Park (Delaney et al. 2009). 
 
Following a review of all the monitoring approaches a revised monitoring program was 
implemented in 2011 (Saalfeld 2011).  Since then, the most important habitat area based on 
relative numbers of geese - the Adelaide River floodplain to Murganella Creek floodplain ς 
has been surveyed on an annual basis (with the exception of 2014). The second most 
important area - Moyle River floodplain to Finniss River floodplain - has been surveyed on a 
less frequent basis but has generally been surveyed in totality in most years since 2011 
(Groom and Saalfeld 2017).  The third most important area - Arnhem Land, which typically 
contains only 10-15 % of the total NT population - has been surveyed less frequently due to 
financial and logistical constraints.   
 
Overall population estimates from aerial surveys since 2011, adjusted to be comparable 
among years independent of areas surveyed, are shown in Table 1. 
 
This report provides details of the 2018 aerial survey. Due to the declining population 
estimates after 2013 and historically low estimate in 2017, a decision was made to survey 
the full extent of Top End Magpie Goose habitat in 2018, including Arnhem Land floodplains. 
 

                                                 
1 Wet and dry season definition as per BoM http://www.bom.gov.au/climate/glossary/percentages.shtml. 

http://www.bom.gov.au/climate/glossary/percentages.shtml
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Figure 1: Survey areas for Magpie Goose aerial surveys.   Since 2011, Area 1 has been 
surveyed annually and 3 on a biannual basis or more frequent basis. Area 2 has been surveyed less 
regularly. All areas were surveyed in 2018. 

 
Table 1: Population and nest estimates from 2011 to 2017 derived from wet season aerial 

surveys. Estimates are adjusted to be comparable among years, independent of areas 
surveyed (Saalfeld 2011-2016, Groom and Saalfeld 2017). 

 
 

Year 
 
Magpie Goose population 

(million) 

 
Magpie Goose nests 

 
2011 

 
2.4 ± 0.4 

 
283,000 ± 82,000 

 
2012 

 
2.9 ± 0.5 

 
184,000 ± 36,000 

 
2013 

 
2.5 ± 0.4 

 
13,000 ± 4,000 

 
2014 

 
1.3 ± 0.1 

 
134,000 ± 4,000 

 
2015 

 
1.1 ± 0.2 

 
105,000 ± 13,000 

 
2016 

 
1.3 ± 0.1 

 
40,000 ± 6,000 

 
2017 

 
0.72 ± 0.1 

 
95,000 ± 15,000 
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Methods 
 
Survey Area and Design 
 
A reconnaissance flight over wetland areas was undertaken in a Robinson R44 (observers 
Rachel Groom, Brydie Hall and Tim Clancy) on April 10, to ascertain progress of the nesting 
season. A further flight was undertaken on April 16. Observations guided the final timing of 
the main survey and survey block order to maximise, as far as practicable, concurrence with 
the peak nesting period.  
 
The Moyle River floodplains to Finniss River floodplains survey area (latitude 11050'S to 
14020'S, longitude 1290плΩ9 ǘƻ мол0прΩ9ύ includes all major floodplains and wetland habitat 
within the region (Figure 2a) and was surveyed between 23 April and 27 April, 2018. This 
area was divided into six major survey blocks.  
 
The Adelaide River floodplains to Murganella Creek floodplains survey area (latitude 11040'S 
to 13000'S, longitude 131010ΩE to 133000ΩE) includes all major floodplains and wetland 
habitat within that region (Figure 2b) and was surveyed between 29 April and 4 May, 2018. 
This area was divided into nine major survey blocks with the eastern blocks (based from 
Jabiru) undertaken first. 
 
The Arnhem Land floodplains survey area (latitude 12000'S to 13018'S, longitude 134010ΩE to 
1360нмΩE) includes all major floodplains and wetland habitat within that region (Figure 2c) 
and was surveyed between 6 May and 9 May, 2018.  This area was divided into six major 
survey blocks.  Survey blocks were completed from east (based from Nhulunbuy) to west 
(based from Maningrida). 
 
The survey was conducted using a Cessna 206 high-wing aircraft flown at a ground speed of 
185 km/h (100 knots) and an altitude of 61 m (200 ft.) above ground level. Altitude was 
maintained using a radar altimeter. Where the transect had to traverse open water aircraft 
height was adjusted to maintain safe gliding range; in practice this did not impact on survey 
areas as such occasions were very rare and did not occur in areas of significant Magpie 
Goose habitat. Transect width was demarcated by marker rods attached to the aircraft wing 
struts and calibrated (Marsh & Sinclair 1989a) to give a transect width of 200 m on each side 
of the aircraft at survey altitude. 
 
Transect lines flown on the survey are shown in Figs 2a, 2b and 2c. All lines were aligned 
east-west to perpendicularly traverse the general north-south orientation of the major river 
systems, ridges and escarpments of the area. Transects were spaced at an interval of 1.5' of 
latitude (2.778 km) to give a survey intensity of 14.4% from the combined port and starboard 
transect width of 400 m. Navigation of transects was by Global Positioning System pre-
programmed with all transect waypoints on Samsung Galaxy Tab 2 (7.0) using the 
OziExplorer Android GPS mapping software.  
 
During the survey, an opportunity was taken to train a small number of additional observers 
to increase the pool of experienced observers that could be used in future. The nature of the 
methodology and conditions means that generally observers require 4 ς 5 sessions of 
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experience to provide data consistent with experienced observers, and not all people are 
suitable due to the issue of motion sickness. For all surveys two experienced observers were 
present, along with a trainee or external (non-NTG observer).  
 
Counting Procedure 
 
The survey crew comprised a pilot/navigator, a starboard front seat observer, a port mid 
seat observer and a starboard mid seat observer. The pilot and observers could 
communicate via aircraft intercom, and the pilot indicated the start and finish of each 
transect by calling either 'start transect' or 'finish transect'. 
 
All data entry was via a HP iPaq rx5900 Travel Companion linked to an external antenna 
mounted internal to the plane to improve GPS signal reception. Data were entered by 
observers using a purpose built Basic program written by K. Saalfeld which allowed for 
Species (Magpie Goose, Magpie Goose Nest, Jabiru (Ephippiorhynchus asiaticus), Brolga 
(Grus rubicunda), Feral Pig (Sus scrofa), Feral Horse (Equus caballus), and Buffalo (Bubalus 
bubalis)) and Number to be recorded. Number sighted and species code were entered by the 
observer upon sighting, or in the case of high densities as soon as practicable afterwards, 
with each record geocoded on entry. 
 
Post Survey Data Handling and Editing 
 
Data were downloaded daily from each ƻōǎŜǊǾŜǊΩǎ iPaq to a laptop computer and opened in 
Excel. Data were immediately checked for logged errors (signified by code 999 entered by 
the observer) as well as any apparent major errors in recording (e.g. transects wrongly coded 
by the observers). Files for each observer were merged on a survey block basis and 
converted from .csv to .xls format. Simple totals were produced to examine any potential 
major discrepancies which could be queried with the relevant observer. When network 
access was available all files were backed up to network drives. Simple cross tab, filtering 
and macros were used to accumulate data into transect counts in each survey block for the 
whole of survey region (each of 3 survey areas) tables for analysis. 
 
Analysis 
 
Because transects were variable in length/area, the Ratio Method (Jolly 1969, Caughley & 
Grigg 1981, Marsh and Sinclair 1989) was used to estimate density, population size and their 
associated standard errors for the survey area. Input data were the observed numbers of 
each species for the port mid-seat and starboard mid-seat or starboard front-seat observers. 
Only data from experienced observers were used in the analysis.  Estimates were corrected 
for perception and visibility bias using the wet season correction factors of Bayliss & 
Yeomans (1990a & b); correction factors were 3.28 for Magpie Geese and 2.23 for Magpie 
Goose nests. 
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Figure 2a: Survey blocks and survey transects flown in the Moyle River floodplain to 

Finniss River floodplain survey area
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Figure 2b: Survey blocks and survey transects flown in the Adelaide River floodplain to 

Murganella Creek floodplain survey area. 
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Figure 2c: Survey blocks and survey transects flown in the Arnhem Land floodplains 

survey area. 


