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Evidences of the effects on pollutants’ mobilization due
to global climate changes are becoming abundant

Changes in Hg deposition over the Rio Negro Basin, Sao
Gabriel da Cachoeira, AM during the past 40,000 year s
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Santos et al. (2001)




Milder changes In global climate have also
resulted in changes in pollutants’ remobilization

e.g. by changing vegetation cover and alteringiendsaching
mobilization rates

Mercury deposition in Lake Caco, MA during the late Holocene showing
similar effects as found in Europe (e.g. Little Ice Age)

Lake Caco, MA
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The land-ocean
interface at the
coastal zone is a
critical area for
metal
remobilization
and changing
biogeochemistry
due to regional
land use changes
and global
climate changes.

Lacerda (2004)







Global and regional changes effects on mangroves an d metal biogeochemistry

Drivers Major Pressures Impacts on Mangroves Impacts on metals biogeochemistry

= Increasing peat formation due to root growth and metals
accumulation in sediments but increasing organo-metallic
complexes export

= Increase in = |ncreasing photosynthesis

Changing atmospheric ) -
atmospheric COz and water use efficiency

conditions

= Increase in air &

= Aumenting latitudinal limits
water temperatures

= Enlarging the area under mangrove biogeochemical
domain and metal accumulation in sediments inland. but

= [ncreasing landward migration . . - -
increasing metal lass and leaching due to erosion

Changing oceanic but aumenting erosion at the
conditions L seaward edge
= Sea level rise = Creating yearround anoxic conditions in sediments.
increasingg metal fixation as sulfides but also increasing

arganic-metal complexes export

Global climate changes

= Reducing competition with
freshwater and saltmarsh plants

= Increasing landward migration = Creating yearround anoxic conditions in sediments,

= Reducing competition with increasingg metal fixation as sulfides but also increasing
freshwater and saltmarsh plants |organic-metal complexes export

= Decreasing sediment |= Increasing erasion at the sea
supply to estuaries rmargin

= Decreasing freshwater
Damming supply to estuaries

= |ncreasing metal ( particulate and dissolved) to estuaries

= Increase salinity of ground
= Increasing water water = Increase leaching of deposite metals from sediments

withdraw = Increasing erosion at the sea

margin = |ncreasing metal ( particulate and dissolved) to estuaries

= Increasing nutrients = Increasing productivity ) )
input to estuaries ap VILY = Increasing peat formation due to root growth and metals

Agriculture accumulation in sediments but increasing organo-metallic

N Increasing ppllutants = Mo effects complexes export
input to estuarnes

Urbanization &

= Increasing sediment |= Increase colonization of river = Enlarging the area under mangrove biogeochemical
supply to estuaries bhanks and islands domain and metal accumulation in sediments

Regional land use changes

INSTITUTO DO MILENIO
> Increasing nutrient _ . = Increasing p_eat fl:lr_matinn dLle_tD rDDt_grDmh and meta_ls
input ko eshuies = Increasing productivity accumulation in sediments but increasing organo-metallic
Agquaculture complexes expornt
= Increasing sediment |*= Increase colonization of river | = Enlarging the area under mangrove biogeochemical
supply to estuaries banks and islands domain and metal accumulation in sediments




Scenarios of mangrove cover changes due to climate
changes

Changes in area and distribution of tropical mangro ~ ve
ecosystems will vary depending on sediment supply t o the
coast and the extension of the coastal plain.

In areas of relatively high sediment supply and bro ad coastal
plains, erosion will be restricted and mangroves wi Il cope with
raising sea level by going inland (e.g. North coast of Brazil).

In areas of small sediment supply or narrow coastal plain
erosion of coastal forests and mobilization of sedi mentary
deposits will occur. Mangroves will also migrate in land
depending on the extension on the coastal plain (e .g.
Northeastern and Southeastern coasts of Brazil).




Summary of mangrove area changes from 1978 to 2004 in Northeastern Brazil.
Based on Maia et al. (2006), Mangrove Atlas of Northeastern Brazil. Available at:
www.institutomilenioestuarios.com.br
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Maia et al. (2006)
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River beach
enlargement

Sediment island
formation

Menezes et al. (2007)




Zn accumulation;
normal tide

Zn export;
erosive tide

fy
N J

= =R

Rezende (1988); Lacerda (1998)




Diagenic framboidal
pyrites formed in
mangrove sediments will
release metals upon
oxidation (e.g. through
erosion or stronger tidal
action)

Pires (1995)




Sediment erosion and
metal mobilization

due to erosion

Metals concentrations (ug.g 1)
20 A}O

Lacerda & Marins (2002)




Changes in Hg speciation in pore waters in a mangro  ve ecosystem

Organic Hg is the dominant species in mangrove inte rstitial waters
Organic Hg is produced in medium depth horizons
Reactive Hg exported from sediments is mostly organ ic Hg

Hg concentration (ng/L)
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—=—Tidal Height —e—Total Hg (pM) B Changes in Hg speciation
after passing through a
mangrove ecosystem

Total Hg (pM)

Relative tidal height (cm)

Sampling time

—m—Tidal Height —e— Reactive Hg (pM)

Retention and
accumulation of total
Hg.

Relative tidal height (m)
Reactive Hg (pM)

Increasing the flux of
reaCtlve Hg Sampling time




Hg speciation changes across a river-sea gradient
In @ mangrove estuary in NE Brazll
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Food chain transfer implications and potential
scenarios of human exposure

Increasing export of metals originated from erosion of metal-enriched
mangrove sedimentary deposits

Increase export of organic-metal complexes readily available for
biological uptake

Accelerating biological mechanisms of metal organification (e.g. Hg
methylation is supposed to increase 2-4 times dues to increasing sea
temperatures of 0.4 to 1 °C per century (Booth & Zeler, 2005)
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Thank you!




