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DMITRI MENDELEYEYV (1834 - 1907)

The Russian chemist, Dmitri Mendeleyev, was the first to observe that if elements were listed in
order of atomic mass, they showed regular (periodical) repeating properties. He formulated his
discovery in a periodic table of elements, now regarded as the backbone of modern chemistry.

OTHER METALS ‘

|HydFpgen
Y 1.01 The crowning achievement of Mendeleyev's periodic table lay in his prophecy of then, undiscovered
i s elements. In 1869, the year he published his periodic classification, the elements gallium,
& ¥ P p g
NOBLE GASSES germanium and scandium were unknown. Mendeleyev left spaces for them in his table and even
: predicted their atomic masses and other chemical properties. Six years later, gallium was L]
EriLs| discovered and his predictions were found to be accurate. Other discoveries followed and I
M room temperature the elementis:  Symbol their chemical behaviour matched that predicted by Mendeleyev. /w
s Hement ) ) , N Silicon 14 %
B i . This remarkable man, the youngest in a family of 17 children, has left the scientific 28.09 1
Liuid Komie. community with a classification system so powerful that it became the cornerstone
B Nawnal solig Nomic in chemistry teaching and the prediction of new elements ever since.
W Wan-made solid [synthetic] mass In 1955, element 101 was named after him: Md, Mendelevium.
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Trace elements

Be, Al, V, Mn, Co,
As, Se, Mo, Ag, Sn,
Sb, Bi, Cr, Fe, Ni, Cu,
Zn, Cd, Pb

Al, Be, Ag, Sn, Sb,
Bi, Cd, Pb

Abundant elements

Fe, Co, Se, Mo, Cr,
Ni, Cu, Zn

(after Amiard, 2011)
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Scale ? Sampling effort ?

TE accumulation in P. oceanica
studied at different scales :
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TE accumulation in P. oceanica
studied at different scales :
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4. Along the whole Mediterranean coastline (100-1000 km scale)
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1. Along a radial (100 m)

3. Along the French littoral (10-100 km)
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4. Along the Mediterranean coastline (100-1000 km)
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Trace Element Spatial Variation Index Trace Element Pollution Index
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TESVI and TEPI I:I} efficient complementary indices to monitor the pollution by

TEs. They successfully led:

« to the ordering of TEs according to the overall spatial variability of their
environmental levels along the French Mediterranean littoral,

« to the quantification of the global pollution in TEs between monitored sites.



Spatial variability
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Proportional ordinate
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5-level water quality scale
qu.1 qu.2 qu.3 qu.4

0.6000 1.3333 1.7635 2.9333 Superior limit of
0.6333 1.3333 1.7667 2.9667 )

0.6667 1.3667 1.7682 30012 quartiles Pb

0.7000 1.4000 1.8000 3.1253 -

0.7667 1.4000 1.8000 3.2113 quart!le 1 1.3083
0.8000 1.4000 1.8018 3.2333 quartile 2 1.7484
0.8333 1.4333 1.8241 3.2333 quartile 3 2.9333
0.8333 1.4333 1.8349 3.3667 ,

0.8333 1.4333 1.8667 3.3667 quartie4 | 14.5000
0.8667 1.4511 1.9667 3.4705

0.9000 1.4667 1.9667 3.6000

1.0333 1.5000 2.0000 3.7667 . .

1.0667 1.5000 20333 sgoool D contamination levels
1.0667 1.5180 2.1667 3.9000

1.1333 1.5667 2.2000 4.0667

1.1667 1.6000 2.2793 4.0667

1.1667 1.6000 2.3333 4.4333

1.1667 1.6333 2.3333 4.6000

1.2000 1.6333 2.3667 5.3333

1.2333 1.6333 2.4000 5.4790

1.2333 1.6667 2.4333 5.5667 21d-3rd qu. mean: medium CL
1.2667 1.6667 2.5333 5.9129

1.2667 1.7000 2.6333 5.9250 3rd-4th qu. mean: high CL
1.2667 1.7000 2.6667 6.0751

1.2667 1.7000 2.7333 6.1230

1.2667 1.7333 2.9333 7.9000

1.3000 1.7333 2.9333 8.5667

1.3000 14.5000

Quartile means



Linkage distance

Clustering
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TEPI
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Clustering vs. TEPI

HC by Cd, Ni; HC
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Posidonia oceanica bed

+* Posidonia oceanica: shoots,
rhizomes and roots;
® Foliar stratum < water;
®* Matte < sediments.
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Foliar stratum

Matte

(After Boudouresque and Meinez, 1983)
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Seagrass meadows can be conceptualized as the
juxtaposition of 5 separate components:

® seagrass shoots,

® epiphytes,

® associated algae and animals,
® (detritus,

exchanging flows of TEs between themselves and with their
environment;

® water,

¢ sediment.

(Schroeder and Thorhaug, 1980)

sediment
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Diagram in energy circuit language
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Flows : experimental design

Experimental exposure:
® In aquaria;
® In situ.

Trace elements:
¢ Contamination with radionuclides;
® Enrichment of the less abundant stable isotopes;
® High relevant concentrations in pristine conditions.




Flows : uptake and translocation
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PCAPMED |nusmmess

> Data compilation for the different components of the model;
» Mass balance analyses;
> Experiments.

m==) The quantification of the role played by P. oceanica
meadows in the coastal biogeochemistry of TEs and their

function of biological filter.

UF8

sediment

MF1
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Marine Pollution Bulletin 58 (2009) 1389-1400

Contents lists available at ScienceDirect
Marine Pollution Bulletin
journal homepage: www.elsevier.com/locate/marpolbul —

Integrating water and sediment pollution{data, in assessing
chemical status within the{European Water Framework Directive|

Itziar Tueros®*, Angel Borja?, Joana Larreta?, ]. German Rodriguez?,
Victoriano Valencia?, Esmeralda Millin®

* AZTI-Tecnalia Foundation, Marine Research Division, Herrera Kaia, Portualdea, s/n, 20110 Pasaia, Spain
" Departamento de Quimica Aplicada (Quimica Analitica), Facultad de Quimica, Universidad del Pais Vasco, Apartado 1072, 20080 San Sebastidn, Spain

The Department of Environment and Land Action of the Basque
Government (Littoral Water Quality Monitoring and Control Network)

Estuarine, Coastal and Shelf Science 134 (2013) 162-173

Contents lists available at SciVerse ScienceDirect = ESTUARINE

A
SHELF 3CIEMCE
A

Estuarine, Coastal and Shelf Science

journal homepage: www.elsevier.com/locate/ecss

Spatial distribution of metal accumulation areas on the continental @msmm
shelf of the Basque Country (Bay of Biscay):|A GIS-based approach|

Irati Legorburu®, Ibon Galparsoro, Joana Larreta, José German Rodriguez, Angel Borja

AZTl-Tecnalia, Marine Research Division, Herrera Kaia z/g. 20110 Pasaia, Spain

A corporative Marine Spatial Data Infrastructure, developed in the
Marine Research Division of AZTI-Tecnalia
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Environment
WY Agency
http://www.geostore.com/environment-agency/

“‘Making environmental information available is key to informing decisions,
influencing actions and delivering sustained environmental improvements.”

British Oceanographic
ﬁ: Data Centre s i

e
N'.,
E===

http://www.bodc.ac.uk/projects/uk/merman/

Marine Environment Monitoring and Assessment National database
(MERMAN) — a national database which holds and provides access to data
collected under the Clean Safe Seas Environmental Monitoring Programme
(CSEMP).
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Baseline TE levels (BL) (Rainbow et al., 2011);
Canadian Sediment Quality Guidelines for the Protection of Aquatic Life: Threshold Effect Level (TEL)
and Probable Effect Level (PEL) (HUbner et al., 2009).



Sediments = environmental archives C
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EF — Cn/Bn

Pollution level Igeo EF

B <15

Unpolluted 0

Unpolluted — moderate pollution 0—-1 B 15-3
Moderate pollution 1-2 3-6
Moderate — strong pollution 2-3 6-12
Strong pollution 3—4 12 - 24
Strong — very strong pollution 4—5 T 24-48
Very strong pollution >5 B >48

Enrichment Factor (EF) of a TE = the ratio between its concentration in the
sediment and its natural background concentration (Tomlinson et al., 1980);

Depending upon the Geoaccumulation Index values (ly,), Sediments can be
classified into 7 classes, according to their level of pollution (Mller, 1979).
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v" Long-term sediment pollution data:
assessment of the chemical
status within the European WFD;
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