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Adélie penguins, ice and the interaction between
the two: breeding success and survival at
Béchervaise Island

- CEMP program

- Annual monitoring of demography
at Bechervaise Island 1990-present

- Detailed insights into population-
environmental linkages
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East Antarctica

-What is the evidence for population change
across east Antarctica?

- Is the evidence for change
beyond the uncertainties
In the data?

- If change is widespread,
IS It consistent across
regions?

- If change is occurring,
what is driving it?



Work program

Review historical population count data

- Spatial and temporal extent of published counts

- Identify priority areas for new survey work

Extend time series

- Develop new survey methods where necessary

- New surveys in priority areas

New procedure for population estimation

- Standardising counts

- Quantifying uncertainties

Apply new procedure to extended time series



Adélie penguins

- Migratory, forage at sea, during winter

- Return to breeding sites (islands and
continental land) in October

- Breeding season October-March




Spatial and temporal extent of published
historical population count data

ADELIE PENGUINS

and Abundance
of Antarctic and
Subantarctic Penguins

Macquarie I.
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ADELIE PENGUIN 3 ’ New Zealand
Map 5. The breeding distribution of Adélie Penguins.

ADELIE PENGUINS IN ENDERBY & MAC.ROBERTSON LANDS (MAP 5) continued
Locality Latitude Longitude No Total Date  Refs Remarks
Cols Population
(pairs)
Prince Olav Coast
68°30'S  41°30°E 420 (A1) 1972,75 (49,50)
570 (A4) 1981 (51)
Tenmondai Rocks
68°25'S  41°41'E 19 (1 1981 (51)
Alasheev Bight
67°40'S  40°00'E >1000 (N1,A5) 1972 (125)




Spatial and temporal extent of published
historical population count data

700 islands
20 known breeding sites 2000s
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Spatial and temporal extent of published
historical population count data

Syowa 720 islands
Mawson 25 known breeding
sites



Syowa

Mawson

1850 islands

40 known breeding
SIS




Spatial and temporal extent of published
historical population count data
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Spatial and temporal extent of published
historical population count data

Syowa

Mawson

, 330 islands
20 known
breeding sites



Spatial and temporal extent of published

historical population count data

Syowa
Mawson
350 islands
Dumont
Durville 35 known
breeding sites




Syowa
Mawson
Dumont
Durville
330 islands
40 known breeding sites




Spatial and temporal extent of published
historical population count data
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Work program

Review historical population count data

- Spatial and temporal extent of published counts

- Identify priority areas for new survey work

Extend time series

- Develop new survey methods where necessary

- New surveys in priority areas

New procedure for population estimation

- Standardising counts

- Quantifying uncertainties

Apply new procedure to extended time series



New surveys to extend time series

Mawson region




New surveys to extend time series

Davis reqgion
d




New surveys to extend time series

Davis region

Aerial photographic surveys
- Archived photos 1993/94




New surveys to extend time series

Davis region

Aerial photographic surveys
- Archived photos 1993/94

- New surveys 2008/09 and 2009/10




New surveys to extend time series

Mawson region
Aerial photographic surveys

- Archived photos 1990s?
- Using aircraft at Mawson?




New ground survey methods

Ground-based by necessity
Large population (>100,000 breeding pairs)

Requirements:
- Quick, easy, field-efficient

- Accurate, precise

One option: stratified sampling




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS
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Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Different colony mapping options




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Different colony mapping options




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Different sample unit options

Sub-colonies
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Systematic, small plots




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

Virtual counting
- Sub-colony density known

- Calculate area of overlap between a plot
and any nearby sub-colonies

- Apply sub-colony density to overlap area to
generate the plot count




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Multiple realisations of the same survey design

- Distribution of population estimates: quantify bias and precision

Biased




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Multiple realisations of the same survey design

- Distribution of population estimates: quantify bias and precision

Unbiased




Evaluating sample survey designs

Simulation using a virtual penguin population in a GIS

- Multiple realisations of the same survey design

- Distribution of population estimates: quantify bias and precision

Less precise

More
effort

More precise




Evaluating counting methods

Elevated, obligue photography from sample points




Evaluating counting methods

Simulation using minimally realistic models

Chsbectan prababilly




New surveys to extend time series

Mawson region
Aerial photographic surveys

> IIIEII




New surveys to extend time series

Mawson region
Aerial photographic surveys

- Not possible

Ground surveys
- Develop new survey methods
- Surveys 2007/08




Feedback from field biologists

Ot her uses for pengui n
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Work program

Review historical population count data

- Spatial and temporal extent of published counts

- Identify priority areas for new survey work

Extend time series

- Develop new survey methods where necessary

- New surveys in priority areas

New procedure for population estimation

- Standardising counts

- Quantifying uncertainties

Apply new procedure to extended time series



New procedure for population estimation

Standardising counts

- Penguin attendance varies within
a breeding season

- Timing of historical counts
not standardised

1-15 1831 115 1830 115 1821 1150 1831 115 18-23

-Di fferent popul ation O0objectsd co



New procedure for population estimation

Standardising counts

- Adjustment data

- Time series counts of adults, nests and chicks within a breeding season

- Standardise to fixed point in breeding chronology
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Automated cameras Time series counts

Durville




