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Pelagic amphipods: the hyperiids

Lanceola

Vibilia

Paraphronima

Cystisoma
Hyperia spp.

Scypholanceola

Phronima

Themisto

Primno

Co-evolution

Adaptations

Specializations

Pelagic realm & Themisto – The changing SW Atlantic sector – First results and future research

Pictures: 
©Karen Osborn, 

Smithsonian



The hyperiid genus Themisto

• Cold-water genus

• 7 species
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• circumpolar but patchy

Distribution of Themisto gaudichaudii

 between STC & APF, S of the APF

coastal sub-Antarctic and Antarctic
waters 

 Benguela Upwelling System

35°S

> 70°S

 Patagonian Shelf and further N

• latitudinal gradient

17.5°C

< 0°C

Zeidler & De Broyer 2009

• high densities (swarms)

©Brian Hunt
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Themisto gaudichaudii: key component of the SO pelagic food web

 Voracious non-selective & opportunistic (?) predator

salps

pteropods
euphausiids

copepods

chaetognaths
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On the menu: Themisto
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Themisto: krill of the North

Illex argentinus or Argentine shortfin squid

510 000 t annually (FAO 2003)

Arkhipkin et al. 2012 Journal of Fish Biology

Illex argentinus consumes 1 million t of Themisto per year
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The Southwest Atlantic sector is changing…

Atkinson et al. 2007

 Alterations phytoplankton blooms and winter sea-ice extent
(Loeb et al. 1997, Atkinson et al. 2004)

80% decline!!
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What will happen on the planktonic stage?
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The principal actors and their interactions

? ?

?
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Predicted distributional shifts (Mackey et al. 2012)
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Consequences of changing mesozooplankton?

• Fluctuations in abundance of Antarctic krill around South Georgia:

 Consequences for breeding success, adult survival (Croxall et al. 1999)

• Blue whales avoid Themisto despite abundance
and mixed swarms (Mackintosh & Wheeler 1929, Hardy 1967)
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The known unknowns (1): Themisto’s genetic structure?

 Several morphospecies or species-level lineages? Their distributions ? 
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Several lineages within T. gaudichaudii across the SO
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Zeidler & De Broyer 2009COI gene fragment:

3 sympatric lineages composed of 
mix of different forms (bispinosa & 

compressa)

 distinct feeding modes/ecology?

COI, NJ, N = 95



Several lineages within Themisto across the SO

Havermans et al. in prep.
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Hyperia sp.

T. gaudichaudii clade 1
N = 161

T. gaudichaudii clade 3
N = 69

T. gaudichaudii clade 2 N = 17

Zeidler & De Broyer 2009

Wide environmental gradient: 
From the Weddell Sea to North of the

Antarctic Polar Front

Potential for a southward expansion?!

COI, NJ, N = 247



Themisto revisited with an integrative approach

Zeidler & Havermans, in prep.
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Vinogradov 1999

Pereopod 5 Pereopod 5



Morphological adaptations to distinct feeding ecology?

Friedrichs & Havermans, in prep.
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Or predation pressure?

Chitin of exoskeleton:

Confocal Laser Scanning Microscopy
Fluorescent Dye (protocol Friedrichs 2013)



Station/locality 1

…

…

…

…

Station/locality 2

DNA extractionDNA extraction

The known unknowns (2): feeding ecology of Themisto?

Semi-quantitative prey-species identification

… …

High-throughput sequencing using the Illumina MiSeq platform

Station/locality 1

Station/locality 2

Euphausia superba

Salpa thompsoni

Pteropod sp.

Metridia sp.

Chaetognath sp.
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Conclusions

 Urgent: species interactions & cascading top-down effects!  

• Conservation measures (e.g. fishery quota)
• Ecosystem management

 Themisto gaudichaudii: several widespread genetic lineages!

 Distinct morphospecies? Feeding ecology?
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Thank you!

Tusen takk!
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