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At the Lunar and Planetary Science Conference, we 

showed that there is complementarity between EH and CK 
chondrites for certain elements in bulk meteorite patterns 
[1,2]. In search for more elements showing similar behaviour, 
we plotted bulk chondrite data (Fig. 1) from [3]. Data are 
normalized to “volatile-free” CI abundances considering 20% 
H2O and 3.5% C [4,1].  

 
Fig. 1: Volatility trend for EH and CV/CK chondrites.   

 
A general complementary “mirror-like” trend is observed 

for elements condensing above 1060 K (Au). CV and CK 
chondrites are enriched in refractory elements, whereas EH 
(and EL chondrites, not shown) are depleted. Between 1400 
and 1300 K the patterns cross over with EH chondrites 
becoming enriched over CV/CK. This relative enrichment of 
EH continues with decreasing condensation temperature.  

The temperature interval at which the element patterns 
cross over corresponds to the transition between refractory 
inclusion and chondrule formation. EH and EL contain <<1 
vol.% refractory inclusions. Removal of a refractory 
component from the enstatite chondrite forming region has 
been suggested previously [e.g. 5]. Our observations indicate 
that this refractory component could have been transported 
into the CV/CK chondrite forming region before chondrite 
parent bodies accreted.  
 
References 
[1] Tagle R. & Berlin J. (2007) LPSC 38th, #2131.  
[2] Tagle R. & Berlin J. (in review) MAPS  
[3] Lodders K. & Fegley B. (1998) The Planetary Scientist 

Companion. Oxford University Press. 371p.  
[4] Wood J. A. (2005) CPD, ASP Conf. S. 341, 953-971.  
[5] Hutson M. & Ruzicka A. (2000) MAPS 35, 601-608. 

Spatial and temporal (30 yr.) 
variations of lead geochemical 

signature in a macrotidal highly 
polluted estuary 

A. TAILLEZ1, A. JACQMOT1, J. PETIT1, C. MAERSCHALK1, 
D. LEMADEC1, N. FAGEL2, S. VERHEYDEN1, L. CHOU1 

AND N. MATTIELLI1 
1DSTE - Université Libre de Bruxelles (ULB) – CP 160/02, 

Av F.D. Roosevelt, 50, 1050 Brussels, Belgium 
(ataillez@ulb.ac.be) 

2UR. Clay and Paleoclimate and Mare, University of Liège, B-
4000 Liege, Belgium 

 
Two dated sediment cores (210Pb) were sampled in 2005 

on tidal flats of the Scheldt estuary at the vicinity of the 
heavily industrialized harbour city of Antwerp. Coring was 
close to the estuarine turbidity maximum and in the reactive 
 0-10 psu zone. The cores were compared with suspended 
particulate matter (SPM) and surface sediments (SS), sampled 
between 2002 and 2006 from the Scheldt river to the southern 
bay of the North Sea. Pb isotopic compositions measured by 
MC-ICP-MS were compiled regarding to grain-sized 
distributions as well as sedimentological, mineralogical and 
geochemical data. The present study aims at characterizing the 
sources and the evolution of Pb inputs during last 30 yr. in that 
complex environment.  

As a whole, Pb isotopic data for SPM, SS and cores from 
the Antwerp area show a narrow range of variations. 
206Pb/207Pb data vary of 1.9 ‰ (RSD) from the mean value of 
1.1629  (with 1.1630 for SS and SPM, and 1.1628 for cores) 
suggesting that ~70% of particulate Pb has an anthropogenic 
origin. A close look at the Pb isotopic ratios highlights 
systematic variations reflecting different controlling 
mecanisms. In the SPM and SS samples, the larger Pb isotopic 
variations (from 1.1582 ± 0,000010 -2sd- to 1.1697 ± 
0,000017) are related to daily tidal cycles, where the relative 
contribution of fluvial and marine waters controls the isotopic 
signature. In the cores, the relative lower variation range (from 
1.1608 ± 0,000011 to 1.1646 ± 0,000007) may result from a 
larger time-series integration and homogenization of the 
surface layers by bioturbation. Pb isotopic variations are 
correlated with grain-sized distributions, that  are controlled 
by changes in deposition modes, mainly related to neap 
tide/spring tide cycles. In contrast, the decrease in Pb 
concentration, recorded from the 75-80’s period to 2005, does 
not imply any significant isotopic answer. Therefore, Pb 
sources in the Scheldt estuary may remain unchanged, in 
component and relative contribution, over 30 yr. The water 
quality improvement, in terms of Pb contents, is not related to 
the removal of the leaded gasoline, but only to industrial 
emission control policies and establishment of water treatment 
plants. 

 


