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ÅSouth Georgia island wide decadal albatross survey. Jennifer Black (GSGSSI)

ÅWhy is the grass greener on the other side? Using satellite technology to monitor seabird 

populations at South Georgia. Richard Phillips (BAS)

ÅEvidence-based conservation of biodiversity in the South Sandwich Islands. Norman 

Ratcliffe (BAS)

ÅCharacterising the pelagic community of South Georgia through novel sampling methods. 

Cecilia Liszka (BAS)

Å Improving identification of fish bycatch in the Antarctic krill fishery. William Reid (Newcastle 

University)

ÅEvaluating climate change risks to Patagonian and Antarctic toothfish. Rachel Cavanagh 

(BAS)

ÅDevelopment of alternative population assessment models for Patagonian toothfish in 

Subareas 48.3/48.4. Lisa Readdy (Cefas)

ÅMitigating the spread of marine invasive non-native species (INNS) to SGSSI. Paul Brickle 

(SAERI)

ÅHungry Humpbacks: measuring seasonal foraging intensity at South Georgia. Stephanie 

Martin (BAS)

ÅAcoustic monitoring of whales and vessels in Cumberland Bay, South Georgia. Susannah 

Calderan (SAMS)
Becky Taylor
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South Georgia island wide decadal albatross 

survey

Jennifer Black
Government of South Georgia & the South Sandwich Islands



ÅGlobally important breading site for 

albatrosses

ÅWandering albatross ð 1,300 pairs. 

Second largest global population

ÅBlack -browed albatross ð 56,000 pairs. 

Third largest global population

ÅGrey -headed albatross ð 47,700 pairs. 

Largest global population

Poncet et al (2017)



1.5 % decline p.a. 1.9 % decline p.a. 5 % decline p.a.



ÅNo evidence for land based threats or disease affecting South Georgia albatrosses

ÅBird-by catch principal cause of population decline

ÅOnly 3 albatrosses killed in SGSSI fisheries since MPA came into force

ÅBy-catch data from many RFMOs limited but likely significant 

ÅTracking shows overlap / vulnerability



ÅAgreement on Conservation for Albatross and 

Petrels ôPriority Populationsõ

ÅAlbatross action plans

ÅTargeted research to understand threats 

ÅIdentify conservation actions

ÅMonitoring

ÅAnnual surveys at selected sites, decadal island 

wide survey



Wandering albatross survey January 2024

ÅYacht based, to include Annenkov  Island, ground truth for ôalbatross from spaceõ  

satellite counts in future.

ÅMulti -disciplinary team



Grey -headed and black -browed albatross survey November 2023

ÅPharos SG based, comparison of photo count and drone count methodologies

ÅIn collaboration with British Antarctic Survey



Outputs

ÅRevised population estimate and trends > review progress, update albatross action 

plans, evidence base for conservation advocacy

ÅImproved, updated, comparable survey methodologies > aid future monitoring

ÅHPAI surveillance
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Why is the grass greener on the other side? 
Using satellite technology to monitor 
seabird populations at South Georgia

Peter Fretwell, Richard Phillips, Marie Attard, Ellie Bowler



ÅAssess the feasibility of using satellite imagery to monitor the status of seabirds 

across the island group

ÅProvide baselines to showcase the recovery of burrowing petrels following the 

eradication of rodents and reindeer in the mid-2010s

ÅDevelop methods that could replace expensive and logistically challenging 
ground surveys across remote islands worldwide

AIMS



APPROACH
Species Validation sites 

(BI/KEP)
Direct detection of 

individuals possible?
Target detection method Automated detection method Potential

White-chinned petrels, 
Antarctic prion, blue petrel, 
common diving petrel 

BI, KEP (some sp.), 
elsewhere

No Greener vegetation due to 
higher nutrients from guano

Spectral classification of vegetation high

Northern and southern 
giant petrels

BI, KEP, All-islands 
survey

? Direct detection of 
contrasting pixels

Manual counts/convolutional 
neural network?

moderate

²ƛƭǎƻƴΩǎ ǎǘƻǊƳ ǇŜǘǊŜƭΣ 
South Georgia diving petrel, 
Antarctic tern

BI, KEP (some sp.) No Guano on scree Spectral classification of guano low

South Georgia shag BI ? Direct detection of 
contrasting pixels

Manual counts/convolutional 
neural network?

high

Wandering albatross BI, All-islands 
surveys

Yes Direct detection of 
contrasting pixels

Manual counts/convolutional 
neural network?

high

Black-browed and grey-
headed albatrosses 

BI, All-island 
surveys

? Area pattern-based analysis, 
or colony extent

Object Based Image Analysis moderate



IMAGERY
ÅWill task satellite provider to collect  

cloud-free mosaic of 30/50cm VHR 

satellite imagery of SG coastal strip

ÅFuture resource for other studies 

(within license agreement)



9ȄŀƳǇƭŜ ǎǘǳŘȅ ǎǇŜŎƛŜǎΥ {ƻǳǘƘ DŜƻǊƎƛŀ ǎƘŀƎ
ÅCan we discriminate shags from 

penguins?

ÅCan we count accurately?
ÅTest manual and AI methods



Example study species group: Burrowing petrels
ÅCan we discriminate guano-enriched 

(burrowing petrels) from scat-

enriched (seals)?

ÅTake slope, aspect, height etc. into 

account in habitat models.

ÅMap recolonisation process (at least); 

occupation of new habitat, increasing 
densities
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Evidence-based conservation of 
biodiversity in the South Sandwich Islands

Norman Ratcliffe, Gemma Clucas, John Dickens, Tom Hart



Study Site



Study Site



Penguin Colony Surveys



tŜƴƎǳƛƴ aƻǾŜƳŜƴǘǎ

/ƭǳŎŀǎ Ŝǘ ŀƭΦ нлнн
5ŜŜǇ {Ŝŀ wŜǎŜŀǊŎƘ LL мффΥ млрлфо

Patterson et al. 2022. 
Current Biology 17: 3800-3807.e3



Penguin Movements

Clucas et al. 2022
Deep Sea Research II 199: 105093

Patterson et al. 2022. 
Current Biology 17: 3800-3807.e3



Penguin Diets
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Characterising pelagic biodiversity at 
South Georgia through novel sampling 

methods

Cecilia Liszka, Vicky Fowler, Geraint Tarling, Sophie Fielding, Ryan 
Saunders, Alison Cleary, Phil Hollyman, Maz Wootton, Mark Belchier 

±ƛŎƪƛ CƻǎǘŜǊ ŀƴŘ ƻǘƘŜǊǎΧ



Background

ÅPelagic ecosystem supports fisheries & 
higher predators

ÅBaseline needed for monitoring & 
management 

ÅNet samples exist - KEP & other sources
ÅOnly partially analysed ςnot zooplankton

Å¢ƛƳŜ ŎƻƴǎǳƳƛƴƎΣ ŎƻǎǘƭȅΣ ǊŜǉǳƛǊŜǎ ǎƘƛǇǎΧ 

ÅChallenges: £, carbon, environmental 
ŎƘŀƴƎŜΣ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΧ

ĄRationale for project ς
zooplankton baseline, new method 
development, build capacity

ǎŀƳǇƭƛƴƎ ŀǎǎƻŎƛŀǘŜŘ 
ǿƛǘƘ ²Y ǇǊƻƧŜŎǘ

ǊƻǳǘƛƴŜ Y9t ǎŀƳǇƭƛƴƎ 
ό/ǳƳōŜǊƭŀƴŘ .ŀȅύ



Net sampling

ÅSampling mainly from MV Pharos SG

ÅRMT1 nets
Åroutine KEP trawls (Cumberland Bay)  + Winter Krill 

transects

Å610 µm cod-end mesh, 1 m2 mouth area

Åtop 20-25 m

ÅminiBongo
Åadditional for this project

Å53 µm mesh, 0.8 m mouth diameter, 2.3 m long

üImage analysis (all samples)

üDetailed microscopy by MBA (selected samples)

üL5 ƻŦ ΨǾƻǳŎƘŜǊ ǎǇŜŎƛƳŜƴǎΩ ōȅ a.! ŦƻǊ ƛƳŀƎƛƴƎ



Optical profiling ïUVP6 HF

ÅUnderwater Vision Profiler ςnew for this 
project

ÅStandalone deployment from Pharos

ÅProfiles to ~10 m above bottom 

üImage analysis via Ecotaxasoftware e.g., size 
spectra

üML/AI opportunities?



eDNA

ÅWater samples (~5 L) ς2 depths per station
Å20-25 m

Å100 m

ÅFiltered & frozen on board (0.2 µm, ø 25 mm 
Whatman filters, -20 °C)

ÅTransfer to -80 °C at KEP

ü5b! ƳŜǘŀōŀǊŎƻŘƛƴƎ όму{Σ /hLΧύ ϧ 
bioinformatics

üSpecies ID using existing reference databases



Fieldwork & analysis timeline

¸ŜŀǊ м όhŎǘΦ нн ς {ŜǇΦ ноύ Year 2 (Oct. 23 ς Sep. 24) Year 3 (Oct. 24 ς Aug. 25)

Recruitment, permits, 
purchase consumables

Historical net sample analysis (ZooScan & microscopy)

New net sample analysis (ZooScan & microscopy)

Fieldwork prep

LƳŀƎŜ ŀƴŀƭȅǎƛǎ

Ŝ5b! ŀƴŀƭȅǎƛǎ

Fieldwork/ sample collection ς July 2023 to 
~July 2024

Approx here!



https://www.bas.ac.uk/project/south-georgia-pelagic-biodiversity/

Contact:

Ceciliaceclis56@bas.ac.ukor Vicky vicwle19@bas.ac.uk

Further information

https://www.bas.ac.uk/project/south-georgia-pelagic-biodiversity/
mailto:ceclis56@bas.ac.uk
mailto:vicwle19@bas.ac.uk
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Improving identification of fish 
bycatch in the Antarctic krill 

fishery

William D K Reid, Philip R Hollyman, Will Goodall-Copestake, James Moir Clark, M 
Lorena Romero-Martinez, Martin A Collins and Susan Gregory



Where, when and which fish are caught

Project aims to identify which life 
stages are caught by the fishery using:

(1) morphological and molecular 
identification of by-catch

(2) review current information on 
specific life history traits and 
model spatial and temporal by-
catch 

(3) production of identification and 
training tools for international 
fisheries observers. Pleuragramma antarcticum

(Tavernier & Giraldo 2017 10.1007/978-3-319-55893-6_6)



²ƘƛŎƘ ŦƛǎƘ ŀǊŜ ŎŀǳƎƘǘ

ÅLƴǘŜƎǊŀǘƛǾŜ ǘŀȄƻƴƻƳƛŎ ƳŜǘƘƻŘǎ ōȅ ǇŀƛǊƛƴƎ 
ƳƻƭŜŎǳƭŀǊ ŀƴŘ ƳƻǊǇƘƻƭƻƎƛŎŀƭ ŘŀǘŀΦ

ÅϤмллл ǎŀƳǇƭŜǎ ǿƛƭƭ ōŜ ŜȄŀƳƛƴŜŘ

Å{ŀƳǇƭŜǎ ōŜƛƴƎ ǇǊƻǾƛŘŜŘ ōȅ ŦƛǎƘŜǊƛŜǎ 
ƻōǎŜǊǾŜǊǎ ŀƴŘ .!{ ŀǊŎƘƛǾŜǎΦ

Å{ŀƳǇƭŜŘ ŦƛǎƘ ǿƛƭƭ ōŜ ǇƘƻǘƻƎǊŀǇƘŜŘ

ÅϤол ǎǇŜŎƛŜǎ ƘŀǾŜ ǿƘŜǊŜ 5b! Ƙŀǎ ōŜŜƴ 
ŜȄǘǊŀŎǘŜŘ



When and where are fish caught
Systematic literature search of life history strategies and events

Spatio-temporal modelling of fish bycatch

Larval 
duration

Hatching 
times

Egg 
duration/  
dispersal

[ŀǊǾŀƭ 
ƎǊƻǿǘƘ 
ǊŀǘŜ

¦ƴŘŜǊǎǘŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ 
ŀƴŘ ƭƛŦŜ ƘƛǎǘƻǊȅ ǎǘŀƎŜ ƛƴ 
ǎǇŀŎŜ ŀƴŘ ǘƛƳŜ

Understand interaction 
with fisheries in space & 

time
CCAMLR 

bycatch data

KEP fish larvae 
sampling

BAS historical 
sampling

season, depth, 
gear, position, time 

of day
Understand potential 

bycatch in space and time



LƳǇǊƻǾƛƴƎ ōȅπŎŀǘŎƘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ

ÅtǊƻŘǳŎǘƛƻƴ ƻŦ ƳǳƭǘƛπƭƛŦŜ ƘƛǎǘƻǊȅ 
ǎǘŀƎŜ L5 ƎǳƛŘŜǎ ŦƻǊ ƪǊƛƭƭ 
ƻōǎŜǊǾŜǊǎΦ

Å5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ƴŜǿ ǘǊŀƛƴƛƴƎ 
ƳŀǘŜǊƛŀƭǎ ŦƻǊ ƪǊƛƭƭ ƻōǎŜǊǾŜǊǎΦ
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