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Executive Summary 

The Antipodean wandering albatross Diomedea antipodensis antipodensis has 

been in decline since a population crash in 2005–07. Declining numbers appear to 

have been largely driven by high female mortality, but low chick production—with 

fewer birds breeding and reduced breeding success—has compounded the 

problem. To tease out the causes of falling numbers of Antipodean wandering 

albatrosses and identify the effectiveness of potential solutions, research includes 

an annual visit to the breeding grounds on Antipodes Island. Alongside the 

albatross research, we conduct a mark-recapture study for white-chinned petrels. 

This report describes the results of the annual field programme in the 2025/26 

breeding season for both Antipodean albatrosses and white-chinned petrels.  

Antipodean wandering albatross. The core annual study involves mark-recapture 

in an intensively monitored study area and census of the annual count areas. This 

season’s field programme allowed updates to the trend in nesting population size, 

survival, productivity and recruitment. There are some signs that rates of decline 

are slowing; for example, the population of breeding pairs was declining at -4.7% 

per annum (2008–2013), which has slowed to a -3.3% decline in the last decade 

2015–2024. Since 2020, female survival has stabilised at levels approaching male 

survival rates. Female survival has reached 90.7% (most recent 4-year average) 

compared to that for males (93.4%), but remains lower than females’ pre-crash 

average of 95.9%. 

Breeding success in 2025 was 62%. The average nesting success remains 63% 

since the 2006 crash, notably lower than the average pre-crash nesting success of 

74%. The number of chicks produced (47 fledglings in the last cohort) remains 

small, even in years with good breeding success, since numbers nesting remain 

low. Recruitment now draws from the (much smaller) cohorts produced since the 

crash, so an increase in the size of the breeding population is unlikely in the near 

future. 

To better understand fine-scale behaviours around fishing vessels, and albatross 

flight characteristics around potential offshore wind farms, GPS tracking devices 

were deployed on 43 adult Antipodean wandering albatross Jan–Feb 2026.  

There is so far no evidence of the sustained improvement in Antipodean 

wandering albatross demography required for the population to recover, with 

tentative improvements recorded here merely slowing the decline. 

Recommendations include ongoing mark-recapture monitoring of demographic 

and population-size trends, and research into causes of declines. More-targeted 



 

4 ANTIPODES SEABIRDS 2026 

ongoing engagement with fishers is needed to achieve better bycatch mitigation in 

line with ACAP best practice. 

White-chinned petrel. A mark-recapture study to estimate vital rates, survival in 

particular, was established in the 2022–23 season. Substantial effort to grow the 

mark-recapture study this year means there are now 484 banded white-chinned 

petrels in 302 marked burrows in the two study areas. Eleven white-chinned 

petrels carried very-high-resolution devices for up to 25 days, providing data 

suitable for detailed analysis of behaviours around fishing vessels.   

For accurate, precise white-chinned petrel survival estimates we recommend at 

least two more years of recaptures at existing marked burrows, to build on the 

three years of resighting data obtained to date. To monitor population size over 

time, we recommend establishing six 25m x 25m blocks to record occupied burrow 

numbers annually. 

Finally, we estimate the size of the mixed colony of white-capped and black-

browed albatrosses on Bollons Island. 

 

Keywords: Antipodes, mark-recapture, survival, productivity, population trend, 

tracking, Antipodean wandering albatross, white-chinned petrel  

 

 

Introduction 

Assessments of the risk of commercial fisheries to seabird populations can be affected profoundly by 

uncertainty in population size and uncertainty in estimates of demographic rates (e.g., Edwards et al. 

2023; Anon 2025). To reduce uncertainty or bias in estimates of risk from fishing, robust population 

information on abundance and demographics is needed. Long-lived, slow-breeding seabirds that are 

vulnerable to accidental capture in commercial fisheries are the focus here: Antipodean wandering 

albatross Diomedea antipodensis antipodensis and white-chinned petrels Procellaria aequinoctialis.  

Antipodean wandering albatross 

The Antipodean wandering albatross is a biennially breeding seabird virtually endemic to the Antipodes 

Islands, New Zealand. A few pairs also breed on Campbell and Chatham Islands, but those make up 

less than 1% of the population. A sister subspecies, D. antipodensis gibsoni, breeds in the Auckland 

Islands and has morphological, distributional, and breeding timing differences with D. a. antipodensis. 

Genomic work has further shown distinct breeding units via significant genome-wide differentiation 

(Foote 2024; Foote et al. 2026). 

The New Zealand threat classification lists Antipodean wandering albatrosses as Threatened, 

Nationally Critical (Robertson et al. 2021) and there is no indication that its listing as Endangered on the 

IUCN Red List should be downgraded (BirdLife International 2025; Fischer et al. 2026). 
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Since the eradication of house mice from the Antipodes Islands in 2016 (Horn et al. 2022) the island 

group is free of introduced mammals, and HPAI (Highly Pathogenic Avian Influenza) has not yet 

reached subantarctic New Zealand (Waller et al. 2025), so the current major conservation threats to 

Antipodean wandering albatrosses are in the marine environment. Bycatch in fisheries is the primary 

issue for this species, while changes in climate, oceanography and marine plastics do not explain 

changes for Antipodean albatrosses (Elliott & Walker 2018; Richard et al. 2024a).The species forages 

mainly in the Pacific Ocean to the east of New Zealand and in the Tasman Sea (Walker & Elliott 2006; 

Walker & Elliott 2022; Richard et al. 2024b; Wong et al. 2026). In New Zealand domestic fisheries, 

there are an estimated 38 Antipodean wandering albatross deaths each year, mostly in surface or 

pelagic longline gear (Edwards et al. 2023). In international waters, Antipodean wandering albatrosses 

forage in the southern Pacific Ocean where they overlap substantially with large surface longline fleets, 

much of which is subject to no or very little observer coverage (Walker & Elliott 2006; Peatman et al. 

2019; Parker et al. 2023; Richard et al. 2024b; Rowley et al. 2026). Antipodean wandering albatrosses 

are caught in those fisheries, but the lack of observer coverage and fisher-reported captures makes the 

overall number of annual captures of Antipodean wandering albatrosses hard to quantify accurately. 

The size of the breeding population has been followed closely since the mid-90s via both intensive 

monitoring for mark-recapture modelling, and via census in annual count areas (Walker & Elliott 2005; 

Elliott & Walker 2018; Walker & Elliott 2022). A whole-island population size estimate in 2024–25 

indicated that trends detected via high-intensity monitoring remain representative (Rexer-Huber et al. 

2025). This is important because the Antipodean wandering albatross population has been declining 

since a population crash 2005–07, and is expected to continue doing so unless vital rates recover 

(Edwards et al. 2017; Walker & Elliott 2022; Richard et al. 2024a; Fischer et al. 2026).  

White-chinned petrel 

White-chinned petrels breed on eight subantarctic islands around the Southern Ocean. Although there 

are an estimated 1.2 million pairs globally (BirdLife International 2023), they are listed as Vulnerable by 

the IUCN due to documented declines on land and at sea, and very high rates of bycatch in commercial 

fisheries (Barbraud et al. 2008; Péron et al. 2010; Anderson et al. 2011; Rollinson et al. 2017). 

Domestically, they are listed as Not Threatened (Robertson et al. 2021). White-chinned petrels are the 

second most bycaught species in New Zealand fisheries, and the most bycaught seabird in the 

Southern Hemisphere (e.g. Anon 2025).  

The white-chinned petrel population of Antipodes is estimated at 26,400 breeding pairs (Rexer-Huber et 

al. 2023). A large study on Antipodes Island in 2007–11 allowed key vital rates for New Zealand’s 

white-chinned petrels to be estimated, particularly adult survival (Thompson 2019), but these estimates 

are now more than a decade old. Key vital rates need to be re-evaluated at Antipodes to gauge whether 

there have been important changes. Changes might be expected because fishing practices within the 

New Zealand EEZ have changed substantially, which might benefit this species, yet white-chinned 

petrels continue to be caught in high numbers in New Zealand fisheries. In addition, this species 

winters in areas where there are substantial fishing fleets but bycatch rates are poorly documented or 

unknown (e.g. pelagic longliners and artisanal longline and gillnet fisheries off Chile and Peru) (Rexer‐

Huber et al. 2025). A white-chinned petrel mark-recapture study was re-established on Antipodes 

Island in December 2022 to detect population change (Rexer-Huber et al. 2023), specifically designed 

for adult survival modelling.  

Project Objectives 

This work aimed to understand the conservation status and estimate key demographic parameters of 

Antipodean albatross and white-chinned petrels. As outlined in the CSP annual plan 2025/26, the 

primary objectives for POP2025-08 were: 
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1. To monitor key demographic parameters of Antipodean albatross to reduce uncertainty or bias in 

estimates of risk from commercial fishing. 

2. To estimate the annual population size of Antipodean albatross. 

3. To estimate adult survival of white-chinned petrels. 

In addition to these core CSP objectives, secondary objectives, as supported by collaborations between 

DOC and Monash University, the Australian Department of Climate Change, Energy, the Environment, 

and Water (DCCEEW), as well as Auckland University and University College Cork were to: 

4. Fit albatrosses and petrels with devices for high-resolution insights into fisheries risks and offshore 

windfarm risks. 

5. Collect samples to describe the diet and assessing signatures of nutritional stress in Antipodean 

albatross.  

6. Fit satellite tracking devices to three light-mantled sooty albatrosses. 

7. Obtain abundance estimates of albatrosses present on Bollons Island. 

 

Methods 

Timing and logistics 

Albatross and petrel research on Antipodes Island took place during seven weeks over the period 

January–February 2026. The SV Evohe brought the researchers (Jamie Darby and Kalinka Rexer-

Huber) from Bluff to Antipodes Island 31 December–3 January 2026 and picked them up from 

Antipodes on 19 February and returned to Bluff 24 February 2026. 

Antipodean albatross 

Mark-recapture study 

In summer 1994 and every year thereafter except 2006, a 29-ha study area on Antipodes Island (Fig. 1) 

has been visited to count the number of breeding pairs, record the band numbers of previously banded 

birds, band nesting albatrosses, and band chicks just before fledging.  

All nests found within the study area are marked and monitored, so that a year later the nesting 

outcome—failed or fledged—can be determined to estimate productivity. All Antipodean wandering 

albatrosses found nesting within the study area are double-banded with individually numbered metal 

and large coloured plastic (darvic) bands, one on each leg. Since 1995 most chicks in 71% of cohorts 

have also been banded. Ideally, all chicks in the study area are banded, but the proportion of chicks 

that are banded each year depends on the timing of the field trips, which in turn is dependent on the 

availability of transport. In 22 of the years since 1994 researchers arrived just before, at, or soon after 

the date at which the first chicks fledge (26 December) when more than 90% of the chicks are still 

present and can be banded. In nine of the years since 1994 late trips meant up to 45% of the chicks 

had already fledged without being banded, and no chicks were banded in 2006 (no trip) or 2020 (very 

late trip). Arrival on Antipodes for the 2026 season was 3 January 2026, and all but one of the chicks 

produced in 2025 were still present and could be banded. 
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Figure 1. The core annual study for Antipodean wandering albatross takes place in the study area on  

Antipodes Island (top right) and in the two annual count areas. The area in which albatrosses do not  

nest is shaded. 

 

Survival rates are estimated from resightings of banded birds using maximum likelihood mark-recapture 

statistical methods in program MARK via the R package RMark (White & Burnham 1999; Laake 2013; 

R Core Team 2025). Following Gibson’s albatross analyses (e.g. Elliott et al. 2024; Chambon et al. 

2026), adult birds are categorised by sex and by breeding-status state for modelling: non-breeders, 

successful breeders, failed breeders and sabbatical birds taking a year off after a successful breeding 

attempt. Birds in each of these states have different probabilities of being seen on the island, and 

potentially different survival rates, so the models test whether it is important to estimate survival rates 

separately for breeding and non-breeding birds as well as estimating resighting probabilities separately 

for each state. In addition, models estimate the probabilities of transition between the strata; for 

example, the probability of being a non-breeder one year and then a breeder in the following year. 

Some transition probabilities are fixed rather than estimated: birds may not change sex; after 

successful breeding birds invariably become “sabbatical” birds; and they may not transition to 

“sabbatical” from any stratum other than “successful breeder” (or psi(successful breeding to sabbatical)=1; psi(failed 

breeding to sabbatical)=0; psi(non-breeding to sabbatical)=0; and psi(sabbatical to sabbatical)=0). We created models where 

survival and resighting probability varied by time, sex and breeding-status state, and tested whether:  

- survivorship differed for breeders and non-breeders as well as between years and sexes; 

- survivorship differed between years and sexes, but not by breeding status; 

- survivorship was constant between years, by sex and by breeding status.  

Annual survival and resighting probabilities were then estimated using the best-fitting model. 

The number of birds in the study area in each breeding-status state (non-breeders, successful 

breeders, and failed breeders) is estimated by dividing the actual counts of birds in each state by their 

respective resighting probabilities and uncertainties estimated from the best-supported model in mark-

recapture analysis, propagating uncertainties via the delta method. Sabbatical birds are the only state 

where this calculation cannot use actual in-colony counts, since the birds are not present on the island. 

Instead, the number of sabbatical birds is estimated as the number of successful birds in the previous 
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year multiplied by their estimated survival. The estimated total population of birds that have bred in the 

study area is the sum of the estimates of all states.  

The survival and resighting probability estimates assume no emigration although there is detectable 

movement in and out of the study area (Richard 2021). In our models, birds that emigrate then 

subsequently return will contribute to low detectability, and birds that permanently emigrate will 

contribute to low survival and these models will underestimate survival. However, wandering 

albatrosses have strong nest site fidelity: a pair’s nesting attempts are rarely more than a few hundred 

metres from where they nested before, and birds nesting at new sites within a few hundred metres of 

the study area are usually detected during the census of surrounding country. In other words, the 

under-estimate due to permanent emigration is small, unquantified but likely consistent from year to 

year.  

Trends in the mark-recapture-based estimates of population size are calculated as annual rates of 

population growth or decline (λ or lambda), using 𝜆 = (
𝑁𝑡+𝑦

𝑁𝑡
)
1

𝑦 − 1 where N represents the number of 

albatrosses, t the first year in the time series, and y the number of years in the time series.  

Annual count areas 

Since 1994, all the nests in two representative annual count areas (Fig. 1) additional to the study area 

have been counted most years. Counts are carried out between 6 and 12 February, just after the 

completion of laying, and as close as possible each year to the same time at each place. A strip-search 

method is used in which researchers walk back and forth across the area to be counted, each within a 

25-m wide strip loaded in a mapping GPS, and count all the nests with eggs in their strip. VHF contact 

is maintained between searchers to ensure no double-ups or gaps. Every bird on a nest is checked for 

the presence of an egg, and each bird found with an egg is marked by GPS. All non-breeding birds on 

the ground are also counted, and they and most breeding birds on eggs are checked for bands. Once 

the whole block has been counted, the accuracy of the census is checked by walking straight transects 

(validation lines) at right angles to the strips, checking that all nests within 10–15 m of the transect have 

a GPS point thus have already been counted.  

By extrapolating the sample of nests counted in annual count areas, we can estimate the total number 

of pairs of wandering albatross nesting on Antipodes Island. The annual count areas now hold 14.3% of 

all the nests on Antipodes Island, based on the last whole-island count in 2024–25 (Rexer-Huber et al. 

2025).  

The proportion of the total population in 2024–25 that was nesting in annual count areas is used to 

estimate the total number of nests on the island each subsequent year using the following equation: 

𝑡𝑜𝑡𝑎𝑙̂𝑖 =
𝑝𝑎𝑖𝑟𝑠𝑖

𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖
 

Where: 

𝑡𝑜𝑡𝑎𝑙̂𝑖 is the estimated total number of pairs nesting in year i. 

𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑖 is the proportion of pairs counted nesting in 2024–25 that were in those parts of the island 

that were counted in year i (see column ‘% of population counted’ in Table 2). 

𝑝𝑎𝑖𝑟𝑠𝑖 is the number of pairs counted nesting in year i.  

Where there are direct data on the proportion nesting in those areas relative to island-wide counts, 

these observed ratios are applied (for 1994–96, 2024, and 2025). Over the interval between island-wide 

counts (for 1997–2023) we use estimated ratios interpolated over the interval to better reflect change 

over time. 
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Antipodean wandering albatross flight characteristics 

Contributing to a wider study on the fine-scale behaviour of seabirds around fishing vessels and 

associated fisheries risks (Darby, in prep), we collected very-high resolution data from short-term 

deployment of devices on Antipodean albatrosses. Combinations of GPS and GLS were deployed on 

23 adults, with 15 of those additionally carrying radar, acceleration and depth sensors (Fig. 2 left). 

Device combinations weighed up to 60g, depending on the devices involved. Devices were primarily 

fitted on females (18 birds), being at greater risk from bycatch. This equipment was retrieved after birds 

had made a single foraging flight, so devices were fitted shortly after a bird’s egg was laid (deployments 

5–22 Jan Feb 2026), to maximise the chance of recovering its devices. 

As part of another broad study to better understand seabird distribution and offshore windfarm risks, 

high-resolution data on how seabirds use the flight space around potential offshore wind farms are 

being collected in a collaboration with Monash University and DCCEEW. Data transmitting GPS 

devices with pressure sensors (customised Druid YAWL; Fig. 2 right) were taped to the back feathers of 

20 Antipodean albatrosses (12 male and 8 female breeding adults) 3–4 February 2026. A data-routing 

base station was installed nearby for download and transmission of data each time birds are back at 

their nest. Previous similar back-mount deployments on breeding Antipodean albatrosses have stayed 

attached for on average 209 days (Walker & Elliott 2022), so some of these devices are likely to 

transmit data for up to a year. These data will be analysed and reported on separately (Miller, in prep). 

  
Figure 2. Antipodean wandering albatross carrying high-resolution tracking devices. Left: short term very-high-resolution devices to identify 

fine-scale behaviour around fishing vessels. Right: GPS transmitters with pressure sensors to identify offshore wi ndfarm risks. 

 

Antipodean wandering albatross samples 

For a study aiming to assess changes in diet and stress during the non-breeding period using 

corticosterone and stable isotope analysis (Brendon Dunphy, University of Auckland), feather samples 

were taken from 15 fledglings, 15 adult females and 15 adult males. All samples and data derived from 

it will be stored and managed according to protocols agreed between the Department of Conservation 

and Te Rūnanga o Ngāi Tahu.  

White-chinned petrels 

Mark-recapture study 

The mark-recapture study of white-chinned petrels that was started in 2022 to follow trends in 

demographic parameters (especially survival) was developed further, marking more study burrows and 

control burrows in the two established study areas (Fig. 3).  
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Figure 3. White-chinned petrel study areas on Antipodes Island (in blue). Top left: Polar Front area viewed from Conical Hill. Bottom  

left: Galloway Toe area from Banana Ridge.  

 

New study burrows within the existing study colony areas (Galloway Toe and Polar Front, Fig. 3) were 

identified by first using a burrowscope to find whether burrows were occupied, then assessed for their 

suitability as long-term study burrows. Some burrows were excluded if the nest chamber was too far 

beneath the surface to reach by access plug, or too shallow to withstand regular checks over time 

without being damaged by the investigator. As before, burrows were all marked with blue cattle tags 

wired to the substrate near the burrow entrance, with small access plugs to reach the nest chamber 

(cut by hand saw) in almost all marked burrows.  

Existing study burrows were checked for returned banded birds. The first bird found in an active burrow 

had twink applied to the forehead for ease of identifying changeovers. In all cases—existing and new 

marked burrows—burrows were revisited every ~5 days for a quick inspection by burrowscope to check 

for a newly-returned mate lacking twink from handling, until the mate was found and also banded, or 

the chick was left alone in the burrow when brooding ended. To see which nests remained active, we 

also did a final check of all marked burrows at end of trip. 

Some white-chinned petrels shift burrows between seasons (20 banded birds in 2025, median distance 

26m) (Rexer-Huber et al. 2025), so we also checked neighbouring burrows in the marked-burrow area 

for returned banded birds.  

Once more than 400 birds had been banded, we started marking control burrows. Control burrows are 

intended as a control for disturbance (from hatch-cutting, banding, and multiple burrow checks), so new 

control burrows were marked when the breeding status could be checked with a scope easily, and the 

lack of bands on both legs confirmed. In future, these will be checked at the start, along with all others, 

then only once again at the end, for comparison with nest survival rate in study burrows. If the nest 

survival rate over that period is the same in control burrows as in study burrows, then this would 

indicate that the level of disturbance at study burrows is not of concern. 

Exploratory analyses of mark-recapture data were conducted to ensure the study is on track to deliver 

useful survival estimates. Using data from 484 birds (including 48 of those banded in the 2007–11 

study) we tested a range of models for fit to the data, using the Cormack-Jolly-Seber model via MARK 

in the R package RMark (White & Burnham 1999; Laake 2013; R Core Team 2025).  
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White-chinned petrel flight characteristics 

To record fine-scale white-chinned petrel behaviour around fishing vessels (part of a wider study on 

seabird behaviour to inform bycatch mitigation; Darby, in prep), 13 birds were equipped with logger 

combinations that recorded GPS, acceleration, immersion and depth (Fig. 4). Total device combinations 

weighed either 8g or 17g, depending on the devices involved. This equipment was deployed 8–12 Jan 

and retrieved after birds had made a single foraging flight. Initially, checks for logger returns occurred 

~3 days apart during routine burrow checks. Once chicks began to hatch, burrow checks increased to 

at least once per day, including a check ~11pm every night in case of brief visits by parents to feed 

chicks. Most checks involved a quick inspection by burrowscope via the hatch, since fencing the 

entrances with twigs was not a reliable indicator (twigs sometimes being dropped by the resident bird 

exiting only to return back into the burrow). Burrow gates to hold visiting birds (160mm diameter) were 

trialled at two burrows, but for one individual the gate was slightly too small for the bird to get through, 

so gates were not used further. 

  
Figure 4. White-chinned petrel carrying short term very-high-resolution devices to identify fine-scale behaviour around fishing vessels 

 

Counts of albatrosses on Bollons Island 

 

To estimate the size of the mixed colony of black-browed and white-capped albatrosses (Thalassarche 

melanophris and T. cauta) on Bollons Island, we obtained drone-photo counts of the colony (Appendix 

A), building on trials in 2018–19 (Walker & Elliott 2018; Walker & Elliott 2019). In brief, photos were 

taken 21 January, with albatross counts in corrected using a species ratio calculated from close-up 

photos of a sample of birds. For detail, please refer to Appendix A.  

 

Results 

Antipodean albatross 

Mark-recapture modelling 

A range of mark-recapture models were compared using AICc (Table 1). Antipodean albatrosses in the 

colony are seen in different states (non-breeders, successful breeders, failed breeders, and sabbatical 

birds taking a year off after a successful breeding attempt). The best supported multi-state model 

showed that survival rate differs over time and by sex, with resighting probability differing over time 

between states and sexes, and the probability of transitioning from one state differs between states, 
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sexes and over time (model 1 in Table 1). Models distinguishing survival for breeding and non-breeding 

birds had poorer fit to the data (model 2, Table 1). There was less support again for models not 

distinguishing survival of females and males (model 3, Table 1).  

 

Table 1: Comparison of the top models of Antipodean albatross survival (S). All models have detection probabilities (p) and t ransitions (Psi) 

that vary with time, sex and state { p(~-1 + time:sex:stratum)Psi(~-1 + time:sex:stratum) }, where strata are the following breeding-status 

states: breeders, successful breeders, failed breeders, and sabbatical birds.  

 

Model npar AICc ΔAICc 

1. Survival varies with time and sex { S(~-1 + time:sex) } 498 46389.86    0.000 

2. Survival varies with time, sex and for breeding and non-breeding birds  
{ S(~-1+time:sex:breed) }  

560 46427.43      37.56849 

3. Survival varies with time { S(~-1 + time) } 249 46765.88 376.0173 

 

Population size trend from mark-recapture  

The size of the breeding population in the study area estimated by mark-recapture (Fig. 5) was 

increasing up until 2005 at an average rate of about 5.4% per annum for both sexes (1996–2005). The 

increase was initially slow, then rapid in 2002–2005. After 2007 the population of breeding pairs 

declined, initially very rapidly with an average 2008–2013 of -4.7% per annum. This has slowed in the 

last decade to an average of -3.3% per annum decline for both sexes (2015–2024) (Fig. 5). Over that 

period the rate of decline of breeding females has abated to -2.9% per annum, although male numbers 

continue to fall faster (-3.5% per annum) (Fig. 5).  

The sex ratio before 2005 was about 1:1 but deteriorated progressively to 1.6 times as many males as 

females (average 2014–2017). Since then the sex ratio appears to have stabilised, sitting around 1.4 

times as many males as females for six successive years (2018–2024), or 14 males for every 10 

females. 

 
Figure 5. The number of adult female (red) and male (blue) Antipodean wandering albatross in the study area on Antipodes Island 

estimated by mark-recapture. Pale ribbons show 95% confidence interval. No data were obtained in 2006. Note: population estimates by 

mark-recapture are not reliable for the last two year’s data, so results for 2024 and 2025 should be taken with caution 

  

Survival 

Adult survival varied around a mean of about 95.9% up until 2004, and during this period male and 

female adult survival was not significantly different. Since 2004, annual survival of both males and 
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females has declined, with female survival being significantly lower and more variable than that of 

males (Fig. 6). Since 2010, female annual survival has been particularly variable with both the lowest 

and second highest female survival occurring in that period. When that volatility is smoothed via 4-year 

rolling averages, average female survival appears to have started improving 2010–2018, stabilising at 

levels approaching male survival rates since 2020. However, although average female survival has 

reached 90.7% (most recent 4-year average), this is still lower than for males (93.4%) and remains 

lower than the pre-crash average of 95.9% (Fig. 6).  

 
Figure 6. Estimated annual survival of female (red) and male (blue) Antipodean wandering albatross on Antipodes Island since 1996. No 

data were obtained 2006. Dashed lines represent 4-year rolling means; pale ribbons show the 95% confidence interval. Estimates from the 

best-supported survival-by-sex model. Mark-recapture estimates are not reliable for the last two year’s data, so results for 2024 and 2025 

should be taken with caution   

 

Productivity  

Nesting success in 2025 was 62%. The average nesting success remains 63% since the 2006 crash, 

notably lower than the average pre-crash nesting success of 74% (blue in Fig. 7). The number of chicks 

produced in the study area—47 chicks this year—continues to be much lower than that before the 

crash (red in Fig. 7) mostly because of the much smaller size of the breeding population. 

 
Figure 7. Nesting success and the number of chicks fledged from the study area on Antipodes Island since 1994. The dashed lin es indicate 

average nesting success in two periods, 1994–2004 and 2007–24.  
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Population trend from annual count areas  

Nests were again counted in the study area, Block 32 and MCBA (Fig. 1) in 2026. From these counts 

the total number of breeding pairs on the island was estimated (Table 2). After an increase between 

2000 and 2005, the number of nests dropped sharply by about 36% between 2005 and 2007 (Fig. 8). In 

the following decade this reduction slowed, and since 2018 the numbers of pairs nesting have 

remained fairly similar from year to year (Fig. 8). There is no sign of recovery. 

 
Figure 8. The number of Antipodean wandering albatross nests in three areas on Antipodes Island since 1994. The MCBA subarea 

‘lower MCBA’ is shown to enable comparison in years when only a part-count of MCBA was possible. 
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Table 2: Antipodean wandering albatross nests with eggs in February in three annual count areas on Antipodes Island in 1994 –2026. The estimated 

number nesting on the island uses either observed ratios (for 1994–96 and 2024–25, for which there are direct data on the proportion nesting in those 

areas relative to island-wide counts); estimated ratios interpolated over the interval between island-wide counts (for 1997–2023, estimated ratios grey-

shaded); or the new ratio (for 2026; average of 2024–25 ratios). 

 

Year Study 
area 

Block 
32 

MCBA 
total 

Lower MCBA† % of Feb 
population 
counted 

Total 
counted 

Estimated nests on island 

1994 114 125 544* 
 

14.9 783 4635 

1995 156 185 482* 
 

14.9 823 5757 

1996 154 133 418* 
 

14.9 705 5148 

1997 150 
 

464* 
 

12.1 614 5074 

1998 160 
 

534 
 

12.1 694 5736 

1999 142 
 

479 
 

12.1 621 5132 

2000 119 130 462 
 

14.8 711 4813 

2001 160 141 443 
 

14.7 744 5048 

2002 148 178 605 
 

14.7 931 6330 

2003 214 187 608 
 

14.7 1009 6876 

2004 216 249 755 
 

14.6 1220 8332 

2005 211 186 613 
 

14.6 1010 6913 

2006 
    

  
  

2007 119 127 
  

5.6 246 4393 

2008 165 135 
  

5.6 300 5357 

2009 98 120 
  

5.6 218 3893 

2010 106 101 
  

5.6 207 3696 

2011 88 108 
  

5.6 196 3500 

2012 95 104 345 145 14.4 544 3782 

2013 88 93 297 127 14.4 478 3330 

2014 91 103 341 130 14.3 535 3736 

2015 73 86 291 124 14.3 450 3149 

2016 100 92 291 97 14.3 483 3388 

2017 57 82 230 85 14.2 369 2594 

2018 97 97 315 136 14.2 509 3586 

2019 99 96 276 107 14.2 471 3326 

2020 75 
   

2.8 75 2679 

2021 94 89 
 

124 9.6 307 3198 

2022 90 74 274 113 14.1 438 3114 

2023 90 87 310 112 14.0 487 3471 

2024 88 80 296 121 14.0 464 3313 

2025 76 94 246 
 

14.7 416 2834 

2026 104 102 343 
 

14.3 549 3839 

* estimated (see Walker & Elliott 2002) 
† Lower MCBA is a subarea of the overall MCBA count block, shown to enable comparison when only a part -count of MCBA was possible 
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Antipodean wandering albatross flight characteristics 

Ten albatrosses returned up to 28 days of very-high-resolution data (median 18 days). Two birds lost 

their device at sea, and two birds remained on the nest for so long that their devices were removed 

before they went to sea. Eight birds had still not returned with their devices when the research team left 

the island, since both the first incubation shift and foraging trip took longer than expected. We suggest 

that when planning work where devices need to be recovered in future, researchers would need to be 

present until at least late February, and preferably later to avoid restricting biologging efforts to the 

earliest-laying birds.  

Albatrosses travelled widely during their first post-lay foraging trip, ranging as far north as the 

Kermadec Ridge and into the Southern Ocean south of 60°S (blue-green tracks, Fig. 9). One bird 

travelled well into the Pacific, about halfway to South America (Fig. 9). Females tended to travel 

northeast from the colony and males southeast, in line with what we know from previous tracking efforts 

(Walker & Elliott 2022). Fine-scale behaviours of Antipodean albatrosses around fishing vessels to 

inform bycatch mitigation will be analysed and reported separately (Darby, in prep). 

 
Figure 9. Breeding Antipodean albatrosses (blue-green) and white-chinned petrels (yellow) tracked January to February 2026  

 

White-chinned petrels 

Mark-recapture study 

The study population of banded white-chinned petrels was improved with another 97 burrows marked 

within the existing study colonies, bringing the study to 302 marked burrows. Of these, 281 are study 

burrows containing 484 banded birds, and 21 are control burrows marked to allow investigator 

disturbance to be assessed in future. Burrows in the study colonies were checked for returned white-

chinned petrels with bands, with 110 of the 367 birds banded to date recovered. This raw rate of return 
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of 0.300 of all birds banded to date is satisfyingly higher compared to the raw values of 0.270 and 0.243 

recorded last year and the year before, respectively. Burrow-shifting increases the effort required 

beyond simply checking marked burrows: this year we recorded burrow-shifting by 40 banded birds 

(five pairs moved together, 30 birds changing partner), moving a median distance of 13m. 

Exploratory modelling of the capture-history dataset available to date showed that the dataset is on 

track to estimate adult survival for white-chinned petrels on Antipodes. With just three years of 

resightings so far, the variance in model outputs is still too large to have confidence in survival 

estimates. This is not unexpected: simulation modelling for a similar-scale study on white-capped 

albatrosses (Roberts et al. 2015; Rexer-Huber et al. 2018) showed estimate precision improving once 

four years or more of resightings can be incorporated. 

While not set up for trend monitoring, some indices can be pulled out from the core mark-recapture 

work. The concerningly-low year-on-year return rate in 2024 (24% of birds banded in the 2022–23 

season returned in 2023–24) has improved, with 53% and 63% resighted in 2025 and 2026, 

respectively, of banded birds in the previous season.  

The end-of-trip check showed nest survival rates for the duration of the field study were 0.70, 0.64 and 

0.75 over the study period (late incubation to chick) each year 2024–26. However, this was influenced 

by trip duration, with daily nest survival rates being very similar at 0.991, 0.991 and 0.992 in 2024–26, 

respectively. (Note that control burrows are not considered separately this year, only having been 

marked near the end of our visit). 

White-chinned petrel flight characteristics 

Eleven white-chinned petrels carried very high resolution devices for up to 25 days (median 18 days). 

One bird was not recaptured prior to departure, and one bird’s logger failed. Tracked birds targeted the 

Chatham Rise, and in one case the Kaikoura canyons, close to the mainland; otherwise most foraging 

effort was over the deeper waters of the Southwest Pacific Basin (yellow tracks, Fig. 9). Flight 

characteristics around fishing vessels, and potential implications for novel bycatch mitigation 

devices/approaches, will be analysed and reported separately (Darby, in prep). 

Breeding failure was recorded in seven of the tracker burrows (two immediately post-deployment), 

which at 0.46 is a lower nest survival rate than across all other study burrows (0.80). This difference 

could have been caused by disturbance (the partner of the bird with a logger was subjected to more-

frequent burrow checks than at other study burrows), or could be driven by chance due to the smaller 

sample (13 tracker burrows compared to 88 other study burrows). These were also some of the first 

burrows monitored so observations occurred over a longer window in which more failures could 

perhaps occur. Whatever the reason, we suggest that if frequent burrow checks are needed to recover 

a bird in future, suitable burrow gates to hold returning white-chinned petrels (~180mm diameter) might 

reduce the disturbance from frequent nest-chamber inspection. 
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Discussion 

Antipodean wandering albatross 

Population size trends/trajectory 

With an extended period of decline starting in 2005, the number of breeding-age Antipodean wandering 

albatrosses continues to drop. There is some sign that the decline in females is slowing, although the 

rate is unchanged for males. This slight improvement is likely driven by female survival having 

stabilised in recent times at levels approaching male survival rates. 

However, a slowed decline is not enough for Antipodean wandering albatrosses. Simulations predict 

that without intervention to the current situation, the breeding population will decrease from ~3,300 

pairs to 400 breeding pairs after 30 years (Richard 2021; Walker & Elliott 2022). Without recovery of 

key demographic vital rates—survival, productivity and recruitment—to pre-crash levels, population 

projections show that numbers will continue to decline (Edwards et al. 2017; Richard et al. 2024a). This 

is seen in wandering albatrosses elsewhere: an albatross population can only grow when survival, 

breeding probability, and breeding success are higher than the long-term means (Pardo et al. 2017). 

Halting the projected decline and securing the population against stochastic events (landslips like those 

occurring in 2014, disease like HPAI) requires an increase in the size of the Antipodean wandering 

albatross breeding population, but there is no indication of such an increase in breeding pairs or 

numbers of mature individuals (Walker & Elliott 2022; Fischer et al. 2026). Indeed, it is now two 

decades since the breeding population was last increasing (in the 2004 season).  

Several factors together explain the state of the Antipodean wandering albatross population: low 

survival rates, differing between males and females; suboptimal recruitment, and productivity. Of these, 

productivity and recruitment have improved or are stable. The average nesting-success rate remains 

lower (63%) than the average pre-crash rate of 74%. The most important effect is that the actual 

number of chicks produced each year is still much lower than before the 2005–07 crash, because the 

number of birds breeding each year is now smaller. Recruitment—the number of birds breeding in the 

study area for the first time—has remained (on average) steady since 2007, despite the declining 

number of breeding pairs over that period; this higher rate of recruitment will have been slowing the 

population decline (Elliott & Walker 2020). Most birds recruiting in recent years hatched around or since 

the 2005–07 population crash; in other words, recruitment is drawing on the (much smaller) pool of 

chicks produced since then.  

The ongoing decline obvious in numbers of breeding-age adults (from mark-recapture modelling) is 

obscured in raw nest counts. This is partly because of differences in data quality, and partly because in 

biennial breeders, breeding-age adults represent more of the overall population than do the number 

breeding each year alone (raw nest counts), so trends are easier to detect in mark recapture-based 

datasets.  

Before 2004 survival rates were similar for male and female Antipodean wandering albatrosses, varying 

around a mean of 95.9%, but since then female survival has been much lower and more variable than 

male survival. At 90.6% average female survival over the last decade (since 2013) remains 5% lower 

than the average in the decade before the population crash, and very low for such a K-selected species 

(Weimerskirch & Jouventin 1987; Véran et al. 2007). Further declines in female survival would drive 

further population decline and prevent recovery: wandering albatross populations declined with survival 

rates between 84% and 92% (stable when survival rates of 96–97% were recorded) (Weimerskirch & 

Jouventin 1987; Cuthbert et al. 2004; Pardo et al. 2017). Although the gap between male and female 

survival rates has been closing since 2020, the improved female survivorship was not great enough to 

cause population increase in the Antipodean wandering albatross without other intervention, when 

checked in simulation models developed for this purpose (Richard, 2021; Walker and Elliott, 2022). 
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The key intervention required to increase the size of the Antipodean wandering albatross population is 

to reduce deaths of Antipodean albatrosses on fishing gear. There is opportunity to improve on existing 

seabird bycatch mitigation methods, given the estimated 38 Antipodean wandering albatross deaths 

each year in NZ domestic fisheries alone (Edwards et al. 2023). Even further gains are to be made in 

the high seas beyond the NZ EEZ (Richard et al. 2024b). Data to identify albatross flight characteristics 

around fishing gear is part of the search for new or improved bycatch mitigation approaches (Darby in 

prep). 

White-chinned petrels 

A mark-recapture study focused on estimating vital rates, survival in particular, established on 

Antipodes in 2022 now comprises two study areas with 484 banded white-chinned petrels in 323 

marked burrows. Exploratory analyses showed the study is on track. With another two years of 

resighting in the study colonies, we anticipate being able to generate survival estimates that are 

accurate and precise enough to detect important population changes. Therefore, the main thrust of the 

study going forward should be recaptures in the study colonies, and building the pool of control burrows 

(no banding) to assess investigator disturbance. At the end of a given trip, a nest failure check in all 

active burrows is needed to allow comparison of failure rates in study and control burrows.  

This third season of white-chinned petrel burrow work highlighted the need for quality monitoring data. 

The study was set up to maximise returns for mark-recapture analyses, and not optimised for long-term 

monitoring of abundance changes. Nevertheless, we can pull from mark-recapture burrow checks 

various metrics of population health over time; for example, year-on-year return rates and part-season 

nest survival rates. For example, year-on-year return rates were startlingly low in 2024, with only 24% 

of birds that had been in the colony the previous season returning, well below what is expected in an 

annually-breeding species (Rexer-Huber et al. 2024). Last year, however, return rates were 53%, and 

this year 63% of birds that had been in the colony the previous season were back, suggesting that 

2023–24 may simply have been a bad year, and not the ‘new normal’. Another index of population 

health could be part-season nest survival rates (that is, over the period researchers are on island in a 

given breeding season). The end-of-trip check showed nest survival rates of 70% in 2024, compared to 

64% in 2025 and 75% in 2026 (36–48 days of study during late incubation to chick, corresponding to 

daily nest survival rates of 0.991, 0.991 and 0.992). Of course, if mark-recapture continues long 

enough, we will obtain trends in adult survival over time.  

For burrowing petrels, one of the simplest (therefore most accurate and repeatable) monitoring 

methods is to record over time breeding pair density in annually-visited sampling plots (Buxton et al. 

2016; Catry et al. 2025; Fischer et al. 2026). The study colonies for mark-recapture are large enough to 

contain multiple smaller plots of manageable size. Locating plots within the area already being checked 

for band returns would maximise the chance of reliably-collected, accurate, repeatable records of 

occupied burrow numbers, without much additional effort in a given year. Taking into account white-

chinned petrel density on Antipodes and considering the power to usefully detect change (Buxton et al. 

2016; Rexer-Huber et al. 2023), we suggest six 25m x 25m plots could be positioned within the CMR 

study colonies to monitor changes in population numbers over time. 

The eleven white-chinned petrels tracked for a late-incubation foraging trip mostly targeted the 

Chatham Rise or the deeper waters of the Southwest Pacific Basin. The devices provided much finer-

grained location detail than previously available from GLS, but fall within identified core areas for 

breeding Antipodes white-chinned petrels (Rexer‐Huber et al. 2025). However, the main body of the 

data recorded is not on spatial distribution but on flight characteristics around fishing gear when white-

chinned petrels are foraging around boats, which will be analysed and reported elsewhere. 
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Recommendations 

Antipodean wandering albatross 

With nest numbers in stasis, more than a decade of low chick production, annual mortality remaining 

high for such a K-selected species, and impending shortage of recruiting birds, the situation for 

Antipodean wandering albatross is concerning. Monitoring the trends in population size and 

demographic parameters remains a high priority, as does research into causes of declines. More-

targeted ongoing interventions with fishing fleets known to overlap with Antipodean albatrosses is also 

needed to achieve better bycatch mitigation that is in line with ACAP best practice.  

For effective population size/trend monitoring and research into causes for Antipodean wandering 

albatross, we recommend: 

- Ongoing intensive effort to monitor the core marked population to ensure consistency and 

continuity in the dataset with most power to detect trend and determine the cause of any 

change detected. 

- Ground counts of the three representative blocks to be carried out annually for uninterrupted 

population trend-monitoring  

White-chinned petrels 

For effective population size/trend monitoring and research into causes for white-chinned petrel, we 

recommend: 

- Continued effort is needed in the two mark-recapture areas to build the population of marked 

birds for reliable survival estimates, and ongoing annual effort for at least another two years for 

the crucial resighting data underpinning survival rate estimates.  

- Establishing several smaller plots for ongoing annual monitoring, obtaining numbers of 

occupied burrows (burrow occupancy rates) annually as another index of population trends. 
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Appendix A: counts of albatrosses on Bollons Island 

 

Context 

Bollons Island has a small colony of black-browed and white-capped albatrosses (Thalassarche 

melanophris and T. cauta) on the SW cliffs (right, Fig. A). The island is very rarely visited, and distant 

enough from main Antipodes that only the presence of white dots can be distinguished from Hut Cove. 

Attempts to count the mollymawks breeding on Bollons Island over the last 50 years (summarised in 

Clark & Robertson 1996; Walker & Elliott 2018) have been infrequent and challenging. Colony 

topography has meant counts rarely included all birds, whether counts were from the tops of the cliffs or 

from below on a boat, and sea state has often limited landings and made ship-based counts difficult 

(Walker & Elliott 2018). 

  

 

Figure A. Albatross colonies on Bollons Island. Left: colony locations in 1978 (black bars). Right: colony location  

2018-present (red bar) and coastline surveyed with drone (black line). (Figure from Walker & Elliott 2018) 

 

 

Aerial photography by drone was trialled on 26 Jan 2018 to find out whether it could be used without 

disturbance issues proved effective. The survey also confirmed that the colony distribution remains less 

than what it was historically, limited now to just a single colony (Fig. A). On 13 Jan 2019 a follow-up 

(closer) drone flight was conducted (Walker & Elliott 2018; Walker & Elliott 2019). White-capped, black-

browed and a single nesting grey-headed albatross (T. chrysostoma) were recorded in 2019. 

To build on that work, we aimed to estimate the number of each species present in January 2026 via 

drone-based aerial photographs. 

 

Methods and Results 

For full coverage of albatross colonies on Bollons, drone flights occurred in three stages: overview, 

capture of whole colony, and close-ups of a sample of albatrosses for species ratios. Thomas Mattern 

used a DJI Matrice 4E drone high-overview recce flight in early January at about 200m above launch, 

followed by a flight on 15 January to get images for an orthomosaic suitable for a 3D model (flight 

height 150m). Finally, close-up photos suitable for distinguishing species were taken in a flight on 21 

January, about flight 30–80m off the colony cliffs.  
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Counts of all albatrosses in the orthomosaic were annotated directly onto the 3D model in 

DroneDeploy. The distribution of albatrosses across the full extent of the colony is seen in Fig. B, with 

albatross white dots annotated. When images were taken on 21 January there were 159 albatrosses 

present in the colony. These are just white dots at this image resolution; birds can’t reliably be 

distinguished from apparently nesting birds, nor can the species be determined.  

 
Figure B. Albatrosses present on 15 Jan 2026 in the mixed colony on Bollons Island. (Orthomosaic 3D model by Thomas Mattern).  

 

Careful inspection of close-up photos of a sample of birds (taken 21 January) allowed species 

identification and state identification (apparently nesting albatross, loafing, chick on nest). Inspection for 

species included a ‘unclear’ category for where the species could not be determined with confidence.  

Close-up photos included 119 individuals (Table A), many captured several times (different angles and 

levels of zoom). Most were black-browed albatrosses, which could mostly be readily distinguished from 

white-capped albatrosses in close-up photos (Table A). Chicks at the large fluffy stage, filling the nest 

cup, and light-mantled sooty albatrosses could also be identified clearly. 

 

Table A. Proportion of white-capped and black-browed albatrosses in a sample of close-up images (n and rate) to estimate the number of 

each present (𝑁̂ present) in the mixed colony on Bollons Island on 15 January 2026  

 

 n  
in close-up 

Rate  
(n/119) 

𝑵̂ present on Bollons  
15 Jan 

White-capped 42 0.353 56 

Black-browed 52 0.437 69 

Chick (prob BBA) 10 0.084 13 

unsure 14 0.118 19 

LMSA 1 0.008 1 

Total 119   
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Applying the proportion in each class (rate, Table A) to the 159 albatrosses present in the colony gives 

an estimate of the numbers present in the colony on 15 January (𝑁, Table A). Chicks were large enough 

on 21 Jan to most likely be black-browed albatross chicks, which hatch December-Jan, while white-

capped albatrosses only hatch late Jan–Feb. 

We estimate that on 15 January, 56 white-capped albatrosses and 82 black-browed albatrosses 

(including 13 chicks) were present on Bollons (Table A). The identity of a further 19 albatrosses could 

not be determined with confidence. One light-mantled sooty albatross was also nesting in the area.  

However, not all of those will be breeding birds. Excluding loafing birds and considering just apparently-

nesting birds (sitting tight on a nest cup), we can refine the Bollons albatross figures. There were an 

estimated 43 apparently-nesting white-capped albatrosses and 52 black-browed albatrosses (13 black-

browed albatross chicks added to the 39 apparently-nesting adults) on Bollons on 15 January. A further 

13 of the unknown-species birds were apparently nesting. 

 

Discussion 

At first glance, numbers appear higher than they were in the past, but this comparison is difficult 

because of substantial differences in timing, count method and what was counted (Table B). Numbers 

were similar in 1978 and 2011; in those years counts were from aerial photos and by binoculars from 

the main island, so topographic obstruction of birds will have been much less than from e.g. boat-based 

counts. Similarly, the 93 apparently occupied nests in Jan 1993 (Table B) is quite similar to the 95 

apparently occupied nests recorded here (when obviously loafing birds are excluded). 

 

Table B. Counts of albatrosses on Bollons Island since 1978  

 

 Number What  Count method Source 

Nov-Dec 1978 75 
12 

Estimated pairs 
Adults on egg 

Spotting scope, boat-based 
Ground count 

Clark & Robertson 1996 

1978 111 Adults present Aerial photographs Clark & Robertson 1996 

Dec 1989 86 Apparently nesting 
adults 

Boat-based Clark & Robertson 1996 

Oct 1990 88 Occupied sites  Miskelly et al. 1990 in Clark 
& Robertson 1996 

Jan 1993 93 Apprently occupied 
nests 

 Clark & Robertson 1996 

27 Feb 1994 57 chicks Boat-based Clark & Robertson 1996 

12 Mar 1994 76 chicks Ground and boat-based Clark & Robertson 1996 

16 Jan 2011 124 White dots Binoculars from main isl Incidental Sightings book in 
Antipodes Hut 

26 Jan 2018 62 
23  

Adults 
Chicks 

Drone photos Walker & Elliott 2018 

13 Jan 2019 nc  Drone photos Walker & Elliott 2019 

15 Jan 2026 125 
13 

Adults 
Chicks 

Drone photos Current study 
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Going forward, it seems worth doing drone-based counts of the number of albatrosses on Bollons 

Island periodically, given the ease with which it can now be done. Even though the colony on Bollons is 

insignificant in the context of the overall white-capped and black-browed population, changes in this 

small colony may still be a useful indicator of the health of the wider populations. To be useful, two key 

caveats need to remain clear: drone counts provide only an index of the Bollons Island population, and 

should not be taken as the number of breeding pairs unless additional adjustment steps are 

implemented, since nest contents could not be inspected and an unknown proportion will have failed 

already at the time of survey.  
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