Is the hyperiid amphipod Themisto gaudichaudii
poised to displace krill in the warming region of the
Southern Ocean?
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Pelagic realm & Themisto — The changing SW Atlantic sector — First results and future research

Pelagic amphipods: the hyperiids

7. Primno

Lanceola

Pictures:
©Karen Osborn,
Smithsonian

Scypholu;zceola



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

The hyperiid genus Themisto -
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Themisto libellula

Cold-water genus

* 7 species
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 circumpolar but patchy

* |atitudinal gradient

* high densities (swarms)

Zeidler & De Broyer 2009
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to: krill o e
lllex argentinus or Argentine shortfin squid

510 000 t annually (FAO 2003)
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©Karen Osborn

Patagonotothen

Onykia ingens
Doryteuthis
Micromesistius

lllex argentinus consumes 1 million t of Themisto per year
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The Southwest Atlantic sector is changing...

a Krill

80% decline!!
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Density change per decade € Salps

- Over twofold decrease
I:l Up to twofold decrease
|: Less than 5% change

:] Up to twofold increase
- Over twofold increase

Temperature Trends (" C per year)
| .

Atkinson et al. 2007

0.1 0.0 0.1

—> Alterations phytoplankton blooms and winter sea-ice extent

(Loeb et al. 1997, Atkinson et al. 2004)
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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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Predied distibutional shifts (Mackey et al. 2012)
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Consequnces\o 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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“I can recommend the mixed Krill.”



http://www.antarctica.gov.au/__data/assets/image/0008/148580/varieties/antarctic.jpg
http://www.antarctica.gov.au/__data/assets/image/0008/148580/varieties/antarctic.jpg
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v’ Several morphospecies or species-level lineages? Their distributions ?
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Several Imeages wuthm T. gaud:chaudu across the SO

COI NJ N 95
cluster 1

@ Antarctic Polar Front 10°E

@ Antarctic Polar Front 12°W

O North of South Georgia

O South Georgia

© Shag Rocks

Q Eastern Weddell Sea 70°S 10°W

cluster 2

COl gene fragment

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

- distinct feeding modes/ecology?
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Several lmeages within Them:sto across the SO

CAUTION

T. gaudichaudii clade 1
N =161

OO:;*“Kﬁ\

Wlde enwronmental gradlent
From the Weddell Sea to North of the
T. gaudichaudii clade 2, Antarctic Polar Front

Cleel 1 Teelog (L

Potential for a southward expansion?!

Havermans et al. in prep.
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sitedwith an integrative approach
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QJ Pereopod 5
\%

Zeidler & Havermans, in prep.
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gy?

Or predation pressure?

Chitin of exoskeleton:

Friedrichs & Havermans, in prep.
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High-throughput sequencing using the lllumina MiSeq platform

x Contig Editor: +611579 BE6PS:2113:1545 & &
cons %] oun0 5| | i msar] et Moes | i cutorts| unao| mest e | conmanas -] setungs | out| ety »
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= 191720 191730 191740 191750 191760 191770 191780 191790 191800 191810 191820 191830 19184
BE6P8:1027 :158 CTTATTCGCCCGGAAGCTACCGGCTACGGTCTGGTTTATT TCACAGANGCAATGCTARARCGCCACGGTATG
20 : 205/ CTTATTCGCCCGEAAGC TACCAGCTACGGTCTGGTTTATTTCACAGAAGCAATGC TARAACGCCACGGTATG
:256 |CTTATTCGCCCGGAAGC TACCGGCTACGG

51 :882CTTATTCGCCCGGARGC TACCGGCTACGGTCTGGTTTATT TCACAGAAGCARTGCTARARCGCCACGGTATGGGTTTTGAAGGGATGCGCGTTTC
=1989 CTTATTCGCCCGGARGC TACCGGCTACGGTCTGGTTTATT TCACAGAAGCAATGC TARARCGCCACGGTATGGGTTTTGARGGGATGCGCGTTTCCG
94 : 643/ CTTATTCGCCCGGARGC TACCGGCTACGGTCTGGTTTATT TCACAGAAGCAATGC TARARCGCCACGGTATGGGTTTTGAAGG
=1772|CTTATTCGCCCGGAAGC TACCGGCTACGGTCTGGTTTATT TCACAGAAGCAATGC TARARCGCCACGGTATGGGTTTTGAAGGGATGCGCGTTTCCGTTTCT
B66PB:1952:239  TATTCGCCCGGAAGCTACCGGCTACGGTCTGGTTTATT TCACAGAAGCAATGC TARARCGCCACGGTATGEGTTTTGAAGGGATGCGCGTTTCCGTTTCTGGCT
B66P8:2002:207  TATICGCCCGGARGCTACCGGCTACGGTCTGGTTTATT TCACAGAAGCAATGC TARARCGCCACGGTATGEGT T TTGAAGGGA TGCGCGTTTCCGT TTCTGGCTCCGGEAAL
BG6PE:2022:972) GAAGCTACCGGCTACGGTCTGGTTTATT TCACAGAAGCANTGCTARARCGCCACGGTATGGGRT TTEARGGGATGCGCGTTTCCGTTTCTGGCTCCEGCARCGTC
-674628 B6 : AAGCTACCGGCTACGGTCTGGTTTATTTCACAGAAGCAATGCTARARCGCCACGGTATGEGTTTTEANRGGGATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACG

-674629 : GCTACGGTCTGGTTTATTTCACAGANGCAATGC TARARCGCCACGGTATGEGTTTTGAAGGEATGCGCGTTTCCATTTCTGGCTCCGGCARCGTCGCCCAGTA
) . -674630 : GCTACGGTCTGGTTTATTTCACAGANGCAATGC TARARCGCCACGGTATGEGTTTTGAAGGEATGCGCGTTTCCATTTCTGGCTCCGGCAACGTCGCCCAGTA
in P Y +674631 : TACGGTCTGGTTTATTTCACAGAAGCAATGCTARARCGCCACGGTATGEGTTTTGAAGGEATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTC
k C h a etog n at h s p . " A +674632 BGGP! 87 :9 TACGGTCTGGTTTATT TCACAGAAGCANTGCTARARCGCCACGGTATGEGTTTTGANGGEATGCGLGTTTCCGTTTCTGGCTCCGGCANCGTCGCCCAGTACGE

-674633 BO6P8:1177:133 CTGGTTTATTTCACAGARGCAATGC TARARCGCCACGGTATGEGTTTTGARGGEATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACGL
-674634 BG6PE:1181:215 TTATTTCACAGARGCAATGCTARAACGCCACGGTATGGGTT TTGARGGGATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACGT
-674635 :552:1819 TTCACAGARGCAATGCTARAACGCCACGGTATGGGTTTTGARGGGATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACG
~674636 9 CAGARGCAATGCTARAACGCCACGGTATGGGTTTTGARGGGATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACG
+B74637 H AGARGCAATGCTARARCGCCACGGTATGGGTTTTGARGGGATGCGCGTTTCCGTTTCTGGCTCCGGEARCGTCGCCCAGTACGL

. ; : ~674638 : AATGCTARARCGCCACGG TATGEGTTTTGAAGGGATGCGCGTTTCCGTTTCTGGCTCCGGCARCGTCGCCCAGTACG
Eu haus,a su erba . +674639 BGGPB:2001:167) AATGCTARARCGCCACGGTATGBGTTTTBARGGGATGCGCGTTTCCGT TTCTGGETCCBECARCGTCECCCAGTACG
+674640 BOBPE:1220:254 GCTARARCGCCACGGTATGEGTT TTGAAGGGATGCGCGTTTCCHT TTCTEGCTCCEECARCGTCRCCCAGTACGE
?
/ / Salpa thompsoni
.

—674641 B66PB:2061:117 CTARARCGCCACGGTATGGGTTTTGAAGGGATGCGCGTTTCCGT TTCTGGCTCCGGCAACGTCGCCCAGTACGL
Ptero pOd Sp. ‘ )

<> CONSENSUS ~%%-|CTTATTCGCCCGGARGCTACCGGCTACGGTCTGGTTTATTTCACAGAAGCANTGCTARARCGCCACGGTATGGGTTTTGAAGGGATGCGLGTTTCCGTTTCTGGCTCCGEEARCGTCGCCCAGTACGE
| Tag type:SVEC Direction:- Comment:

B e N N s o

T
Metridia sp. 05

Station/locality 1 _
. Station/locality2 & |
Semi-quantitative prey-species identification




Conclusions

v' Themisto gaudichaudii: several widespread genetic lineages!

v Distinct morphospecies? Feeding ecology?

v’ Urgent: species interactions & cascading top-down effects!

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

© Humberto Gozalé
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