P.N. Aigliestortes i Estany de Sant Maurici:
Biogeoquimica de la precipitacion atmosférica y las aguas
superficiales como indicador del Cambio Global
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* metales pesados

* lluvia acida

* fertilizantes: nitrogeno reactivo, fosforo
e contaminantes organicos persistentes

* microorganismos

* etc.
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Plomo en los sedimentos del lago Redon
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Camarero, L. et al. Historical variations in lead fluxes in the Pyrenees (NE Spain) from
a dated lake sediment core. Water, Air, Soil Pollut. 105, 439-449 (1998).
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Metales en los sedimentos de los lagos de los Pirineos
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Camarero, L. Spreading of trace metals and metalloids pollution in lake sediments
over the Pyrenees. J. Phys. IV France 107, 249-253 (2003).
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Abundancia de argueas metandgenas en sedimentos de lagos pirenaicos
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Compte-Port, S. et al. Metal contaminations impact archaeal community
composition, abundance and function in remote alpine lakes. Environmental
Microbiology, doi:doi:10.1111/1462-2920.14252 (2018).
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Depdsito atmosférico de metales y elementos traza en los Pirineos Centrales (2004-2014)
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Camarero, L., Bacardit, M., de Diego, A. & Arana, G. Decadal trends in atmospheric deposition in a high elevation
station: Effects of climate and pollution on the long-range flux of metals and trace elements over SW Europe.
Atmospheric Environment 167, 542-552, doi:https://doi.org/10.1016/j.atmosenv.2017.08.049 (2017).
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Flujos de plomo en tres cuencas de los Pirineos
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Bacardit, M. & Camarero, L. Modelling Pb, Zn and As transfer from terrestrial to
aquatic ecosystems during the ice-free season in three Pyrenean catchments.
Science of The Total Environment 408, 5854-5861 (2010).
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Emisiones y depdsito atmosféricos de S y contenido de sulfato en lagos
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Camarero, L. in High Mountain Conservation in a Changing World - Advances in
Global Change Research (eds J. Catalan, J.M. Ninot, & M. Aniz) Chapter 14, 325-341
(Springer International Publishing, 2017).
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Emisiones y depdsito atmosféricos de N y contenido de DIN en lagos
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Camarero, L. in High Mountain Conservation in a Changing World - Advances in
Global Change Research (eds J. Catalan, J.M. Ninot, & M. Aniz) Chapter 14, 325-341
(Springer International Publishing, 2017).



Depdsito atmosférico de N y concentracion en el lago Redon y un rio de su cuenca
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Camarero, L. & Catalan, J. Atmospheric phosphorus deposition may cause lakes to revert from phosphorus
limitation back to nitrogen limitation. Nat Commun 3, 1118, doi:10.1038/ncomms2125 (2012).



Depdsito atmosférico de P y concentracion en el lago Redon

98 99 00 01 02 03 04 05 06 07 08 09 10

— 120 1 1 1 1 1 1 1 1 1 1 1 1 120
> (@]
=
D o)
% 80 - o - 80
= 43/0
\O
L 40 — L 40
|_
0.6 4 o - 0.6
S .~ 045 o L 0.4
25
8. 0.2 - - 0.2
Q_ .
g
a2
=~ 01- L 0.1
° o0
o
L1
x
S L0
£
O
>4
z -1
L2
° o

98 99 00 01 02 03 04 05 06 07 08 09 10

Camarero, L. & Catalan, J. Atmospheric phosphorus deposition may cause lakes to revert from phosphorus
limitation back to nitrogen limitation. Nat Commun 3, 1118, doi:10.1038/ncomms2125 (2012).
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Concentracion de PCBs en sedimento superficial de lagos de los Pirineos
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Grimalt J.0, Sanchez-Cabeza J.A., Palanques, A. & Catalan J. Estudi de la dinamica dels compostos organoclorats persistents i altres contaminants
en els sistemes aquatics continentals. AGENCIA CATALANA DE L’AIGUA. COMISSIO INTERDEPARTAMENTAL DE RECERCA | TECNOLOGIA (2003)



PCBs y DDTs en los sedimentos del lago Redon
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Grimalt, J. O. et al. Persistent organochlorine compounds in soils and sediments of European high altitude mountain
lakes. Chemosphere 54, 1549-1561, doi:https://doi.org/10.1016/j.chemosphere.2003.09.047 (2004).
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Depdsito atmosférico de compuestos organoclorados en los Pirineos Centrales (1997-2006)
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Arellano, L. et al. Increasing and decreasing trends of the atmospheric deposition of organochlorine compounds in European
remote areas during the last decade. Atmos. Chem. Phys. 15, 6069-6085, doi:10.5194/acp-15-6069-2015 (2015).



Destilacién global: aumento de las concentraciones de Ocs con la altitud
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Grimalt, J. O. et al. Selective trapping of organochlorine compounds in mountain lakes
of temperate areas. Environ.Sci.Technol. 35, 2690-2697 (2001).



Expresion del gen CYP1A en truchas de lagos de montaia
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Quirds, L. et al. Physiological Response to Persistent Organic Pollutants in Fish from Mountain
Lakes: Analysis of Cyp1A Gene Expression in Natural Populations of Salmo trutta.
Environmental Science & Technology 41, 5154-5160, doi:10.1021/es070455p (2007).



Origen de la microbiota en la precipitacidon en el P.N. de Aigliestortes
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Caliz, J., Triado, X., Camarero, L. & Casamayor, E. O. A long-term survey unveils strong seasonal patterns in the airborne microbiome
coupled to general and regional atmospheric circulations. Proceedings of the National Academy of Sciences (under review)



Crecimiento de bacterias en agua de lago inoculada
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Hervas, A., Camarero, L., Reche, I. & Casamayor, E. O. Viability and potential for
immigration of airborne bacteria from Africa that reach high mountain lakes in
Europe. Environmental Microbiology 11, 1612-1624 (2009).



Crecimiento de bacterias en agua de lago inoculada
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Hervas, A., Camarero, L., Reche, I. & Casamayor, E. O. Viability and potential for
immigration of airborne bacteria from Africa that reach high mountain lakes in
Europe. Environmental Microbiology 11, 1612-1624 (2009).



Metales pesados:

e contaminacion importante en sedimentos, afecta a la microbiota

» depdsito atmosférico controlado por factores climaticos y emisiones
* legado de contaminacidn

Lluvia acida:
e control con éxito de las emisiones de dxidos de S, recuperacion de los lagos

N reactivo, fosforo:
» efecto combinado del aumento del depdsito — “eutrofizacion” de los lagos

Contaminantes orgdanicos:

» efecto destilacion global

 reduccidon de emisiones, pero reemision de algunos compuestos (legado)
* evidencias de afectacion a truchas

Microbiota aerotransportada:
* gran variedad de microorganismos viables, capacidad de colonizacion

Efectos combinados entre contaminantes atmosféricos,
elementos naturales, y la meteorologia
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