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Southern	Ocean		
è Strong	endemism		
	
è Strong	adaptaCons		
 �Stenotherms		
 �Low	growth	rates	
 �AdaptaCon	to	ice	during	winters		

A.Agüera	2016	
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Southern	Ocean		
è Facing	global	changes		
	

Past	surface	T°	changes	1957-2006		

(NASA	,	O’Connel	et	al.	2010)	

Future	predicCons	

Newton,	2008	
Turner	et	al.	2013	
Schram	et	al.	2015	
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Southern	Ocean		
How	sensiCve	are	the	communiCes	to	these	upcoming	changes	?	

	
Past	surface	T°	changes	1957-2006		

(NASA	,	O’Connel	et	al.	2010)	

Future	predicCons	

Newton,	2008	
Turner	et	al.	2013	
Schram	et	al.	2015	
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Southern	Ocean		
è DifficulCes	to	access	and	work		
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Southern	Ocean		
è Experiments	:	technical	constraints	
è Slow	growth	rates		
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Physiological	performances	of	Southern	Ocean	species		 METHODS 

Monaco	et	al.	2013	
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Monaco	et	al.	2013	

	
�  DEB	models	of	4	benthic	species	
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©	oikonos	

Nacella	concinna		
(Guillaumot,	Agüera	2017,	unpublished)	

Laternula	ellip/ca		
(Agüera	et	al.	2017,	submi`ed)	

Sterechinus	neumayeri	
(Stainthorp,	Agüera	2017,	unpublished)	

Odontaster	validus		
(Agüera	et	al.	2015)	
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©	oikonos	

Nacella	concinna		
(Guillaumot,	Agüera	2017,	unpublished)	

Laternula	ellip/ca		
(Agüera	et	al.	2017,	submi`ed)	

Sterechinus	neumayeri	
(Stainthorp,	Agüera	2017,	unpublished)	

Odontaster	validus		
(Agüera	et	al.	2015)	

Realized	on	subCdal	species,	need	to	
be	fine	tuned	with	interCdal	data	 DEB	model	+	trait	history	

On	going,	being	fine-tuned	 DEB	model	+	trait	history	
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Notothenia	coriiceps	
Notothenia	rossii		

Ophionotus	victoriae	

Labidiaster	annulatus		 Aequiyoldia	eightsii	

©	Fishes	of	Australia,	SCAR	MarBIN	
©	uemis.org	

©	imindenpictures.com	 ©	idscaro.net	
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Maximum	size	(cm)	 Age	at	metamorphosis	(days)	

PERSPECTIVES…	

MechanisCc	distribuCon	models	
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PERSPECTIVES…	

MechanisCc	distribuCon	models	
vs.	Species	DistribuCon	Models	

Physiological	performances	of	Southern	Ocean	species		 PERSPECTIVES 

NON	suitable	area	

Suitable	area	

0	
5	
10	
15	
20	
25	
30	
35	
40	

ic
e_
co
ve
r	

se
afl
oo

r_
cu
rr
en

t_
sp
ee
d	

se
as
ur
fa
ce
_t
em

pe
ra
tu
re
_a
m
pl

de
pt
h	

ge
om

or
ph

ol
og
y	

se
as
ur
fa
ce
_s
al
in
ity

_m
ea
n_

20
0

se
afl
oo

r_
te
m
pe

ra
tu
re
_a
m
pl
it

se
as
ur
fa
ce
_s
al
in
ity

_a
m
pl
itu

de
se
afl
oo

r_
sa
lin
ity

_a
m
pl
itu

de
_2

se
afl
oo

r_
ox
yg
en

	
PO

C	
ch
l_
su
m
m
er
	

slo
pe

	
se
afl
oo

r_
sa
lin
ity

_m
ea
n_

20
05
_

se
as
ur
fa
ce
_c
ur
re
nt
_s
pe

ed
	

se
di
m
en

ts
	

se
afl
oo

r_
te
m
pe

ra
tu
re
_m

ea
n_

Co
nt
rib

u7
on

	(%
)	

10	



©	oikonos	

Nacella	concinna		
(Guillaumot,	Agüera	2017,	unpublished)	

Laternula	ellip/ca		
(Agüera	et	al.	2017,	submi`ed)	

Sterechinus	neumayeri	
(Stainthorp,	Agüera	2017,	unpublished)	

Odontaster	validus		
(Agüera	et	al.	2015)	
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Comparison	with	related	species	within	
taxonomic	group		
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Hierarchical	Clustering	with	
main	DEB	parameters		

	
[pM],v	,	{pAm},ω,	κ,	g	
.	 .	

Physiological	performances	of	Southern	Ocean	species		 FEW RESULTS 

13	



pM
/p
C	

Odontaster	validus	

Laternula	ellip1ca	
Nacella	concinna	

Sterechinus	neumayeri	

Comparison	with	parameters	of	other	species		

.	

.	
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pR
	

Comparison	with	parameters	of	other	species		

.	

Odontaster	validus	

Laternula	ellip1ca	
Nacella	concinna	Sterechinus	neumayeri	
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Thanks	for	your	a`enCon	!	

GUILLAUMOT	Charlène		
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è StaCons	
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Agüera	et	al.	2015,	Odontaster	validus	DEB	output	



MRE=	0.188	
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Time	(years)	



Agüera	et	al.	2016,	Odontaster	validus	DEB	output	

Fig	10.	GonadosomaCc	Index	(GSI).	A.	Animals	kept	
in	 the	 laboratory	and	 fed	ad	 libitum.	B.	Animals	at	
the	 food	 level	 esCmated	 for	McMurdo.	 Points	 are	
mean	 and	 95%	 confidence	 interval	 of	 laboratory	
and	 field	 observaCons	 respecCvely	 [25].	 Line	
(mean)	and	shaded	areas	(95%	confidence	interval)	
are	 DEB	 model	 output	 applying	 the	 reproducCon	
buffer	 handling	 rules	 to	 a	 100	 individuals	with	 the	
same	mean	 weight	 and	 SD	 than	 the	 ones	 used	 in	
the	observaCons.	



Fig	 4.	 EsCmated	 food	 levels	 for	 L.	 ellip/ca	 in	
Marian	 Cove	 during	 1998-1999	 and	 measured	
sediment	 fluxes	 (Khim	 et	 al.	 [52]).	 A.	
Reconstructed	 scaled	 funcConal	 response	 (f)	
from	 energy	 reserves	 dynamics	 considering	
temperature.	 For	 both,	 lines	 are	 mean	 and	
shaded	area	is	the	95%	ci.	B.	ParCculate	organic	
carbon	 flux.	 C.	 Lithogenic	 parCcle	 flux.	 B	&	 C.	
measured	 at	 Marian	 Cove	 at	 30m	 depth.	 For	
details	see	Khim	et	al.	[52].			
		

Agüera	et	al.	2017,	Laternula	ellip/ca	
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At	20°C	
=>	pR	=	10	000	eggs.year-1	

At	20°C	
=>	pR	=	30	000	eggs.year-1	

At	10°C	
=>	pR	=	20	000	eggs.year-1	

At	10°C	
=>	pR	=	1	000	eggs.year-1	

AntarcCc	species		
Nacella	concinna	

Temperate	species		
Patella	vulgata	



ParCculate	Organic	Carbon	export	(gC.m-2.d-1)		
Annual	mean,	2003-2015	

Floor	T°	(°C)	
Annual	mean,	2005-2012	(WOCE)	

Changements	globaux	
		

ProjecCng	species	energeCc	performance	in	a	spaCally-explicit	context:	Trait	DistribuCon	Modelling	of	a	key	
antarcCc	species		

Proxy		temperatures	and	funcConal	response:	

(Lutz	et	al.	2007,	Woolley	et	al.	2016,	Guillaumot	et	al.	
2017)	 17	


