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Bio-remediation of water: How

to remove heavy metals
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Tagus estuary salt marshes: a case stud
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Vascular plants in sal , :

" estuarine system. Plam‘s ac‘r as sedlmani.tmps facull‘ra‘rmgcn important.. ..
settling of suspended estuarine material and their associated metals.and
influence the retention and theaccumulation processes of mefals in salt
marsh sediments. 3
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ent | acfors of ch Lead Cooper and Cadmium
insTagus Estuary saltmarshes
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H her' efirichment-factors were Founds
close to the anthropogenic sources,
highlighting the role of salt-marshes-in
the retention of metals in this system.

EF=Ratio between metal concentration in
the upper sediments (0-5 cm) and layers
below roots (45-55cm)
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Only a small fraction (1%) of heavy me’rals are in ’rhe
pore water e
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The sediment is the main pool of metals
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Cu, Cd and Pb coh‘rénf in plan’rs and Sédimenf (mg m-2)
in a 40cm-depth layer in areas colonised by Halimione
portulacoides (H) and Spartina maritima (S).
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'All three metals were contained mainly in the iment with

a smaller fraction contained in the plants. Considering our
data on the distribution of metals within the salt marsh more
than 95% were in the sediment, while the remainder was in

the plants.
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In all plants the root system is the main pool of metals, only a small portion
has translocated to the aerial parts. Sarcocornia fruticosa and Halimione
portulacoides acumullate about 7 and 4 thousands mg per square meter of
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mg per square meter of Zn respectively’
phytostabilisation of metals in rhizosediments. Tt 2
obseved for Pb, Cooper and Cadmium. «*é -

For instances Halimione acumullate about 4 thousands mg pe
in the root systemand 35 mg in the s’r‘jed‘wniic;nd;_lo_:

amounts acumulated in the aerial parts are almos | ! d. By
contrary only a small part of the metal retained in the roots are=~.
reintroduced in the surrounding environment. Probably some of these
metals returned to the sediment bound to.the organic matter. Complex
interactions between plant.roots and sediments may.resulf in the metal

- redistribution in sediments and retention iniron-rich structures formed
“around roots. g ik
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system. In this way,

[ “ i1VY e TC

LAC(A R B B i S e A A
_ 2 -t 9 A ey e

va  | ¢ DIC ¢
Roots also act as an important vec¥e
metals in salt marsh sediments
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When plants absorb and translocate metals to
tissues, they can act as a conduit for the movement of metals
from sediment into the food webs of marshes and near shore
.~ .- - waters, after plants die. PRREIE,
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H eavy metal dynamics'in S. maritima marsh
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Vegetated litter is the main source of organic matter to salt
marshes, as well as an important vehicle of metals that have
been uptaken by plants during their growing.
Although 90/ of aboveground detritus is exported to the
estuary it represents a small amount of the plants retained
metals, because the higher amounts of biomass belongs to the
roots system and it is also the more contamineted tissues
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Litter from plant species is the main source of organic matter
to salt marshes, as well as an important vehicle of metals
that have been uptaken by plants during their growing.

Although 90% of aboveground detritus is exported to the
estuary it represents a small amount of the plants
retained metals, because the higher amounts of biomass
belongs to the root system.and it'is also the more

*\ contamineted tissues
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Salt marshes are frequently the recipient of great inputs
of heavy metals. These heavy metals deposit'in the
sediment becoming available for plant uptake and entering
the food chain.

This will lead to processes of bioaccumulation and
Biomagnification, being these metals accumulated in the
living tissues.

After dead of the animals, or during senescence of the
plant parts the contaminated organic matter is deposited
in the sediments becoming available to decomposition.

During this degradation process metals can be released
throughout organic matter break down.
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The accumulation of heavy metals in the sediments and
vegetation,together with the root-sediment interactions,
contribute to an overhall reduction of metal bioavailability

These facts suggest that salt marshes in the Tagus
estuary may be important areas to help reduce the
Irc . ontamination cg y_heavy metg
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The possible use of these species for phytoremediaton
could be applicable from two different perspectives:
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Annual amount of exported metals estimation
for Rosdrio salt marsh (200 ha).

Cu 8.2Kg Cd 0.35Kg

Cagador et al., 2005
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Mefal r'e’ramed via r'oot detrlfus -
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Belowground (H. portulaco:des) Belowground (S. maritima)

Cu (Kg); o (o)

3968,7045 i 1553,175
Cd (Kg);
P (Ko) ; _ 130,275
6888,3355 Cd (Kg); Pb (Kg); 4522,5

134,512

A ‘ro’ral of 6888kg of va, 3’134kg of Cd 3968Kg of Cu were re‘ramed
~in the sediment during a one year period, as organic plant litter
& m 'rhe Rosar'lo sal‘r mar'sh (200 ha).
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Metal retention estimation for Rosario salt
marsh (200 ha), in the last 40 years.
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Some Final
Remarks

Several studies have invoked the remediation ability

of salt marshes, assuming that metals are greatly
immobilised in roots and sediments.
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In conclusion:

VVeaTation.cor

high importance not only for the estu
budget.

With high productivities also come high senescence rates, pre 4 !
adjacent water bodies the necessary fuel for secondary pi'a i _x,

4 ~
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In a planet under climate change, all these par:adlgms ec E
level rise, global warming and atmospheric CO; rising » :

halophytes, but all the marsh ecosystem. Nevertheless these ecosyste sseem 1'o
present-an ecosystemic feedback as counteractive measures to climate change,
increasing their edrbon sinks under climate change.

This reinforces:the marshes and in particular the halophytes as key player of the
biogeochemical carbon cycle, both at local and.global scale
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