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• Endemic

• Previously Stewart Island shags Leucocarbo chalconotus

– Otago    Leucocarbo chalconotus At Risk (Robertson et al. 2017) 

– Foveaux Leucocarbo stewartia Nationally Vulnerbale (Robertson et al. 2017)
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From: Rawlence et al. 2014

• Otago’s 20–30% pied morphs 

Foveaux’s 50–60%

• Otago birds small facial caruncles vs 

scattered papillae

Foveaux Strait birds always have    

scattered papillae 

• Otago birds larger

• Temporal differences breeding



Conservation threats

• Set net captures (Abraham & Thompson 2015) 

• Disturbance (Watt 1975; McKinlay 2013)

• Expansion of aquaculture? (DOC CSP annual plan 2021)



Information gaps

• Little up to date breeding population information 

• No population estimates and trends 

• Can’t assess impact of proposed aquaculture farms



Aims

• Identify current breeding sites

• Develop a suitable methodology for breeding population census
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Objectives

1. Identify Foveaux and Otago shag breeding colony locations

2. Determine temporal colony attendance, species intermixing and 

nest survival rates 

3. Identify suitability of drone use for Foveaux and Otago shag aerial 

population census data



Methods: breeding site locations

• Published literature

• Grey literature

• NZ Birds Online

• eBird

• iNaturalist

• Consultation with knowledgeable experts



Methods: colony attendance, intermixing and nest survival



Methods: drone trials

• Sensitivity of shags to drone flight

• Ideally wild ‘undisturbed’ sites

• Drone pilot + observer + filming shags as flown over

• DJI Mavic 2 Pro - Hasselblad camera (20MP 1” CMOS sensor)

• Manual flight, DJI Go4 drone interface 

• Started high, progressed lower or aborted



Results: breeding site locations 

• Expert opinion – good engagement

• Little published work

• Biased towards Otago

• E-bird not very helpful, nor inaturalist



Otago breeding sites



Foveaux breeding sites



Trail cameras: Sumpter



Trail cameras: Sumpter



Trail cameras: Pukekura / Taiaroa Head



Trail cameras: Whero



Colony 

attendance

Arrivals Departures



From: Rawlence et al. 2014



Left in place for nest survival data



Drone use



















Site Flight Time Flight altitude Animal responses

Whero Rock, 

Rakiura

1 09:46 to 

09:52

50 m dropping in 10 

m steps to 30 

metres

Red gulls took flight, returned in 10 seconds.

Foveaux shags alert, heads cocked at first when drone at 50 m, then returned to preening behaviours. All 

birds remained in relaxed postures and many preening for the remainder of flight.

2 09:54 to 

09:56

20 m Red gulls took flight, returned in 10 sec.

Foveaux shags no obvious reaction to drone. Remained in relaxed postures and many preening for the 

duration of the flight.

Kanetetoe 

Island,

Rakiura

1 10:59 to 11:09 50 m dropping in 10 

m steps to 20 m 

above shags

Foveaux shags alert, heads cocked at first when drone approached from seaward and one Foveaux 

shag departed.

At 50 m flight height shag posture relaxed, with change in postures at 40 m flight altitude. 

At 30 m flight altitude approximately 75% of Foveaux shags displayed alert postures with heads cocked 

skyward, but relaxed again. A single spotted shag was present and displayed alert and nervous 

behaviours. 

At 20 m height above shags, shuffling and looking then relaxed, no further response to the drone. 



Flight Time Flight altitude Animal responses

1 15:35 to 

15:38

10–30 m asl 

~ 20 m from wharf 

edge, 20m altitude

All red billed gulls took flight, landed after 10 seconds.

Otago and spotted shags displayed alert postures with heads cocked and looking skyward, moved to wharf edge.

Red billed gulls took flight again, landed after 10 sec.

2 15:41 to 

15:43

50 m above wharf Otago and spotted shags heads cocked and approximately a quarter of shags looking skyward. Shags stayed on the wharf 

edge where they were positioned after flight one.

Bird postures appear relaxed, but birds stayed. 

3 15:44 to 

15:48

30 m above wharf All red billed gulls took flight, landed after 10 sec.

Otago and spotted shags heads cocked and approximately a quarter of shags looking skyward. Shags stayed on the wharf 

edge where they were positioned after flights one and two. 

4 15:49 to 

15:57

20 m above wharf All red billed gulls and five Otago shags took flight, all landed after 10 seconds. Red billed gulls took flight again, landed 

after 10 sec. 

One Otago shag returned to centre of wharf.

5 15:59 to 

16:08

15 m above wharf Otago shags moving about, appear agitated and about to take flight.

Flight abandoned due to behaviours displayed.

Spotted shags alert but not moving.



Conclusions

• 26 breeding sites identified to determine population size of Otago and Foveaux shags

• Trail cameras during non-breeding: clear diurnal colony attendance; not able to determine 

intermixing, should provide nest survival rates for correction of population size estimates

• Animal response trials showed that drones can be flown slowly over Otago and Foveaux 

shags as low as 20 m without notable disturbance

• Drone footage from 20 m flight height is of excellent quality for counting shag numbers in 

colonies

• Counts of apparently nesting shags from photographs must be calibrated to account for 

non-nesting birds
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