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Modelling Antarctic krill distribution at South Georgia: 
from physics to fisheries management

Emma Young, Sally Thorpe, Eugene Murphy

Funded by GSGSSI



Project aims

Simulated currents at 10 m depth on South Georgia shelf. 

Model output is available for 1992-2012.

South Georgia regional ocean model 

Identify source regions for krill recruitment 
onto the northern shelf of South Georgia, 
and quantify transfer between key areas of 
fishing and predator foraging demand

Determine key transport pathways and 
timescales of dispersal from the winter krill 
fishing grounds, and connectivity to areas 
of high predator demand in the following 
summer

Investigate temporal variability in transport 
on and around the South Georgia shelf
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Methods
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Transport pathways from upstream releases
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Temporal variability in transport to South Georgia

Mean = 159 days

Mean = 96 days

Mean transport time to WCB/ECB

Probability of transport to WCB/ECB



Transport pathways from winter krill fishing grounds



Annual variability in transport to the WCB
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Mean summer distribution of particles from the 
winter krill fishery
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Links to oceanographic flows: mean circulation



Oceanographic variability: impact of winds



Seasonal oceanographic variability

Hovmöller plot
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Summary

üStrong connectivity along the northern shelf of South Georgia.
   Variability in the ocean circulation, linked in part to the regional winds, 
   drives temporal variability in transport from upstream.

üStrong connectivity from the winter krill fishing grounds to the WCB.
   Krill found in the fishing grounds in winter may be present in the WCB the
   following spring and summer.

üVolume transport on and around the South Georgia shelf is linked to     
regional winds, and as a result to large-scale climate indices.

   Understanding these mechanisms will be important for long-term 
   ecosystem management at South Georgia.
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Resolving ecosystem effects of the 
South Georgia winter krill fishery 

Cecilia Liszka, Sophie Fielding, Norman Ratcliffe, Jen Jackson, Geraint Tarling, Tracey 
Dornan, Russell Leaper, Susannah Calderan, Paula Olson, Ryan Irvine, Klemens Pütz, 

Mark Belchier, Susan Gregory, Vicki Foster, Martin Collins



Krill, CCAMLR & the fishery 

ÅEnhanced restrictions in SG MPA
ÅRestricted to winter (May-Sept)

ÅNo fishing within 30 km NTZ

ÅFishery concentrated on SG shelf

ÅCatches on increasing trend?

ÅCCAMLR require improved data for 
management 
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ά²ƛƴǘŜǊ YǊƛƭƭ tǊƻƧŜŎǘέ ŀŎǘƛǾƛǘƛŜǎ

ü2 years initially

ü3 winter surveys 
per year

üKrill acoustics ς 
ECB 1-6 + WCB 
4.1-4.2

üPlankton tows

üSeabird & marine 
mammal 
observations

üPenguin tracking

üFishery operation



Example echograms: July ς ECB6
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Krill length frequency

ÅLots of krill caught in ECB in May 
(n=2485) and July (n=2173)

ÅSmall ς modal size 27-29 mm (ECB & 
WCB)

Å10-16 mm cohort in May/July 

ÅMuch less in ECB in September 
(n=649)

ÅBigger ς modal size 33 mm

ÅSmallest cohort gone

May/July
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May/July



Krill density & biomass distribution ς all transects
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Krill density & biomass distribution ς all transects

May July September

ECB mean krill 
density

45.3 gm-2

ECB estimated 
biomass (tonnes)

268,500 tonnes

ECB mean krill 
density

42.1 gm-2

ECB estimated 
biomass (tonnes)

249,800tonnes

ECB mean krill 
density

13.0 gm-2

ECB estimated 
biomass (tonnes)

76,800tonnes

Area = 
5,927 km2



Winter krill biomass & density in ECB

ALL DAY NIGHT NIGHT TRANSECTS DAY TRANSECTS

MAY JULY SEPT MAY JULY SEPT

Density (g 
m-2) 40.8 73.3 19.4 49.9 9.6 6.8
CV 14% 24% 26% 37% 55% 24%

Biomass 
(1000 

tonnes)
242 434 115 296 57 40

Lower 
bound

117.18 228.37 56.50 83.10 -4.16 21.17

Upper 
bound

306.00 640.00 173.04 508.01 117.40 59.50

For context: 
Krill density ranged from ~3 ς 130 g m-2 in WCB over 1997-2013 
(Fielding et al, 2014)



At-sea observations of seabirds & marine 
mammals

Humpback fluke images submitted to 
Happywhale (www.happywhale.com) for 

photo-ID

Humpback sightings & sonobuoy detections in July

http://www.happywhale.com/


At-sea observations of seabirds & marine 
mammals



Gentoo penguin satellite tracking



Distribution of fishery effort
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Thanks to our partners, funders, and KEP and 
Pharos teams J

Questions or comments: ceclis56@bas.ac.uk 
https://www.bas.ac.uk/project/winter-krill-at-south-georgia/ 

mailto:ceclis56@bas.ac.uk
https://www.bas.ac.uk/project/winter-krill-at-south-georgia/
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