Le Krill: Un acteur trop souvent oublié en
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Estimated
biomass (2014):
~ 1 million tons

Ecological importance of northern krill species
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Energy transfer (mostly lipids)
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coexist in sympatry

Meganyctiphanes norvegica Thysanoessa inermis Thysanoessa raschii
(temperate/boreal) (arctic/boreal) (boreal/arctic)
Warm adapted Cold adapted

Mauchline and Fisher, 1969; Plourde et al. 2014
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Lipid content and composition differences among species

Mean annual lipid contents of krill
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Limited knowledge on
processes affecting the
energy reserve content

Cabrol et al, 2018
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Mean annual lipid class composition of krill

M. norvegica
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PhD Objective :

To determine how the physiological condition and feeding
behaviour differ among species and in relation spatio-temporal

changes of environmental conditions in subarctic environments




Material and Methods : Seasonal survey
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By sampling cruise:

Krill Potential food sources
- Zooplankton
Lipid content (latroScan) (18 species)

Fatty acids-> Neutral (krill) and Total (prey)
Stable isotopes (IRMS) -> &N & 613C

Students : Fanny Aulanier; Thomas Trombetta et Sarah Amaudrut



Total lipid content

% of total lipid

Total lipid & lipid class composition dynamics over the year
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Total lipid content

% of total lipid

Total lipid & lipid class composition dynamics over the year

M. norvegica  T. inermis T. raschii
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Relative contribution in diet
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Trophic niches overlap and diet composition
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Selectivity differentiation based on fatty acid trophic marker ratios

® M. norvegica @ T.inermis  ® T. raschii

16 -
Sea-ice
cover —
< 12 - {/} Diatoms
Q — Phytoplankton
< g Dinoflagelates
L _
I
%
201 _e_ M. norvegica
§ _a_ T inermis
T. raschii
O 15 -
ol
x —
O 4o Pseudocalanus spp. o
W _ Lipid rich
(o))
= Calanus spp. copepods
© 5 4 _J
O
I T
e e memmmmemSSssEESsssESEEsssssssssssEssssssss=—=. =R AP
10—l e S

May Jun. JLIJ| Aug. Sep. Oct. Noy. Dec. Jan. Feb Mar Apr May Jun.
2014 | 2015



Selectivity differentiation based on fatty acid trophic marker ratios

EPA/DHA
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Material and Methods : Spatial survey
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Copepods densities (Ind.m?)
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Spatio-temporal variations of lipid contents of M. norvegica

Fall 2014
N =34

: f

==

NN
o o,

o a o (?1
2,
7 e - -

TFA (ug.mg'"W.W)

Fall 2014

P m-0.0002

Estuary Anticosti

Spring 2015

P(me)-0.01

Winter 2016

P(me)-0.27

Mean value found during the
seasonnal survey

Pseudo-F, = 0.56
P

=0.66

(me) —

I

I

=

» @ T
l- ; .

> & s % NS

S > N S
R A & &

< \z& GB_QD < wg? < % Y$ ~ O@OD
; Winter 2016
Pseudo-F,, .= 0.51 ~ Spring 2015 Pseudo-F = 2.13 1 Ne
P = 0.51 N =31 Py = 0.097 =9
1
f T T I I - I
NE Gulf Cabot Estuary Anticosti NE Gulf Cabot Estuary Anticosti
Strait Strait
Bl Calanusspp. [ | Pseudocalanusspp. [__]Other copepods

NE Gulf Cabot
Strait



Spatio-temporal variations of lipid contents of M .norvegica

Fall 2014 Spring 2015 Winter 2016
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Spatio-temporal variations of lipid contents of 7. inermis
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* No significant spatial variations found despite changes in food quality and quantity throughout the EGSL
e Lipid variations might be more related to the internal clock

* M. norvegica and T. inermis showed two contrasting patterns
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Conclusion

» Total lipid content and lipid class composition varied among species over the year and across the EGSL.

* Two constrating spatial patterns = M. norvegica more affected by food supply than T. inermis

* Trophic segregation could help to maintain stable coexistence

Selectivity on Phytoplankton Selectivity differences on zooplankton
All species preferred diatoms but : M. norvegica — Calanus spp./small copepods
T. inermis — Pseudocalanus spp.
T. inermis > T. raschii > M. norvegica T. raschii — Small copepods

Changes at the base of the food web will have differential consequences on the three krill species

and ultimatly on the energy transfer to upper trophic levels.



Take Home messages

« Think globally to act locally.... »
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Mean annual trophic levels of krill

M. norvegica T inermis
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Trophic Level

M. norvegica

T inermis Omnivorous with a high proportion of zooplankton in their diet

T. raschii — Omnivorous with a herbivorous tendency
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Seasonal variation of selectivity among krill species reveal by Fatty acids
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