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Chemosphere 90: 1242–1248 , Navarro et al. 2013 

My#lus	  chilensis	   Concholepas	  concholepas	  

Journal of Plankton Research 35: 1059–1068 , Vargas et al. 2013 
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§  Individuals	  from	  two	  different	  popula<ons	  
respond	  differently	  to	  changes	  in	  pH	  and/or	  
pCO2,	  which	  can	  be	  associated	  with	  different	  life	  
histories	  of	  exposure	  to	  low	  pH.	  

Estuaries & Coasts, Duarte et al. 2014 
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Estuaries & Coasts, Vargas et al. 2014 

ANTOFAGASTA                 LAS CRUCES                     CALFUCO 

Ω= 1.9 Ω= 0.7 Ω= 1.2 

Planktonic	  larvae	  of	  C.	  concholepas	  capsules	  from	  different	  
locali<es,	  respond	  differently	  to	  high	  pCO2.	  Environmental	  
life	  history	  of	  exposi<on	  to	  different	  pH	  levels	  in	  nature.	  
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Many	  endpoints	  
measurements,	  such	  as:	  
growth,	  Chl-‐a,	  photosynthesis,	  
respira<on,	  C:N	  ra<o,	  DOC,	  but	  
also	  faVy	  acids	  concentra<on.	  	  

MARINE ECOLOGY, Aguilera et al. 2016 

Local	  popula<ons	  of	  
estuarine	  environments	  (low	  
pH),	  respond	  beVer	  when	  
exposed	  to	  high	  levels	  of	  
CO2	  (1200	  μatm	  CO2).	  

pCO2= 1200 ppm 

estuary	  

ocean	  

Valdivia	  River	  Estuary	  

Dr. Víctor Aguilera 
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•  Temperature	  does	  not	  
have	  a	  nega<ve	  effect	  on	  
calcifica<on	  rates	  or	  

growth,	  but	  individuals	  
are	  not	  able	  to	  overcome	  
the	  nega<ve	  effects	  of	  
increased	  CO2	  and	  low	  

pH	  
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•  pH	  and	  food	  levels	  had	  addi<ve	  
effects	  on	  the	  physiological	  
response	  of	  the	  juvenile	  

scallops.	  

•  Metabolic	  rates,	  shell	  growth,	  
net	  calcifica<on,	  and	  inges<on	  
rates	  increased	  significantly	  at	  

low	  pH	  condi<ons,	  
independent	  of	  food.	  	  

•  These	  physiological	  responses	  
increased	  significantly	  in	  
organisms	  exposed	  to	  

intermediate	  and	  high	  levels	  of	  
food	  supply.	  	  

•  Shell	  dissolu<on,	  es<mated	  
from	  changes	  in	  shell	  weight	  

of	  dead	  scallops,	  was	  
significantly	  higher	  at	  the	  

combina<on	  of	  low	  pH	  and	  at	  
control	  temperature.	  	  

•  The	  net	  calcifica<on	  rate	  over	  
the	  study	  period	  was	  not	  
affected	  by	  low	  pH,	  but	  

temperature	  had	  a	  significant	  
posi<ve	  effect.	  
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TºC	  

Air	  +	  CO2	  

Control	   910	  –	  1250	  µatm	  

Chiller 

T°C 

§  Between	  2009	  and	  2014	  different	  ‘common-‐
garden’	   experiments	   were	   carried	   out	   for	  
studying	   the	   phenotypic	   plas<city	   of	  
different	   local	   popula<ons	   along	   Chilean	  
coast,	   in	   order	   to	   characterize	   the	   reac#on	  
norms,	   and	   therefore	   understand	   the	  
poten<al	  for	  adapta<on	  upon	  OA	  scenarios.	  

Antofagasta 

Las Cruces 

Valdivia 

Calfuco Coastal 
Research Station 

Chiloé 

§  Important	  for	  validate	  OA	  experiments	  with	  
species	  from	  coastal	  environments,	  such	  as	  
coral	   reefs,	   rocky	   shores,	   upwelling	   zones,	  
estuaries	  or	  fords,	  salt	  marshes,	  etc,	  where	  
pCO2	  levels	  vary	  drama<cally	  over	  different	  
temporal/spa<al	  scales.	  	  
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§  However,	  studies	  on	  the	  effects	  of	  OA	  using	  
scenarios	  give	  us	  insights	  about	  the	  role	  of	  
pH/pCO2	  levels	  as	  a	  selec<ve	  agent.	  

§  Plas<c	   responses	   help	   us	   to	   beVer	  
understand	   the	   adap<ve	   shigs	   that	   have	  
evolved	   in	   marine	   species	   to	   deal	   with	  
natural	   pH/pCO2	   variability,	   but	   do	   not	  
assess	  the	  real	  effects	  of	  OA.	  

§  As	   a	   consequence,	   meta-‐analyses	   should	  
take	   the	   natural	   variability	   into	   account	  
rather	  than	  consider	  absolute	  pH/pCO2.	  	  
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