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D uring the last decades discharge o f con tam inan ts  is one o f the high concerns to  the m arine 
sc ien tific  co m m u n ity  o f the th re a t and adverse e ffects  it may cause in aquatic  ecosystem s (M cKnight 
e t al., 2012). L ittle  is known abou t how natura l ecosystem s respond to  chron ic  exposure to  
po llu tan ts , m any o f which, especia lly metals, are non-degradable  and the re fo re  accum ulate in 
nature. A n th ro p o g e n ic  pressures o ften  decrease the health and s ta b ility  o f ecosystem s, a lthough  
the precise e ffects o f these stressors on the  b iochem ica l com ponents  o f liv ing  o rgan ism s and th e ir 
in te ractions rem ain la rge ly unknow n (Gonçalves e t al., 2012 a; H o lliday e t al., 2009). Despite the 
extensive lite ra tu re  on an th ropogen ic  pressures, a m ore fu n c tio n a l approach to  trace changes in 
food  webs due to  the  m od ified  b iochem ica l com pos ition  o f in te racting  species is lacking so far. 
N u trien ts, m a in ly  lip ids  and p ro te ins, are involved in m any v ita l fu n c tio n s  o f aquatic  ind iv idua ls  
(Arts e t al., 2001; H ibbein e t al., 2006; SanGiovanni and Chew 2005; T e ilum  e t al., 2011). Since 
some o f them  can on ly  be obta ined fro m  food  and the re fo re  referred to  as ‘essentia l n u tr ie n ts ’ , they  
proved to  be useful tro p h ic  m arkers (De Troch e t al., 201 2, Kelly and Scheibling, 2012) in o rd e r to  
de tect changes in the effic ience o f energy tra n s fe r between tro p h ic  levels. T roph ic  b iom arkers  as 
fa tty  acid (FA) pro files, p ro te in  q u a n tifica tio n  and enzym atic  a c tiv ity  w ill be used to  te s t fo r  po ten tia l 
e ffects o f po llu tan ts  as stressors on the  energy flo w  between tw o  tro p h ic  levels i.e. p rim ary  
producers and p rim ary  consum ers. In tegra ting  m u ltip le  specific  b iom arkers to  assess b iochem ical 
responses o f estuarine species provides a pow erfu l to o l to  q u a n tify  the health status o f an 
ind iv idua l in response to  an th ropogen ic  stressors (M asclaux e t al., 201 2).
This Mares PhD s tudy  (2014-2016) a im s to  address the in fluence o f hum an-induced environm enta l 
changes on fu n c tio n a l (b iochem ica l, in re la tion  to  food  web in te ractions) com pos ition  o f tw o  main 
estuarine p lank ton ic  g roups in a southern  European estuary (e.g. M ondego Estuary, Portugal) by 
means o f (troph ic) b iom arkers.
We w ill focus on phy top lank ton  and Zoop lankton  as th e y  are w ide ly  used in the de te rm ina tion  o f 
env ironm enta l im pacts due to  th e ir  key pos ition  in the g raz ing  food  chain (Gonçalves e t al., 2012 a, 
b, c). Two main representatives o f both  tro p h ic  levels (key species as e.g. the  d ia tom  Thalassios ira  
w eissflog ii and the copepod A c a rtia  tonsa ) w ill be used to  cons titu te  a s im ple tro p h ic  food  chain 
under lab cond itions.
C opper and herbicide Primextra® Gold TZ w ill be used as contam inants. The assessm ent w ill include 
ind iv idua l exposure o f tox ican ts  and th e ir  b ifac to ria l com b ina tions  as well. This w ill a llow  to  
conduct con tro lled  lab expe rim en ts  in o rde r to  de term ine and q u a n tify  the  ind iv idua l and com bined 
effects o f  an th ropogen ic  stressors.
A ccord ing  to  expe rim en ta l data  abou t to x ic ity  acquired in th is  pro ject, a long w ith  o the r data from  
lite ra tu re , an eco tox ico log ica l m odel based on b iochem ica l com pos ition  o f estuarine  species w ill be 
b u ilt in co llabo ra tion  w ith  Prof. Dr. Frederik De Laender (U nivers ity  o f Namur, Belgium). Th is m odel 
aims to  p red ic t po ten tia l changes in aquatic  food  web, and thus in food  qua lity , caused by 
an th ropogen ic  activ ities, and to  de term ine the level and type o f po llu tio n  in estuarine systems 
susceptib le o f causing changes in species’ b iochem ica l com pos ition .
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