
Goldschmidt2019 Abstract 
 

Hydrothermal carbonate chimneys 
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V. DEKOV1*, B. GUÉGUEN2, T. OKUMURA3, G. BAYON4, 
T. YAMANAKA1, N. MOUSA5, T. YOSHIMURA6, G. 

KAMENOV7, D. ARAOKA8 AND H. MAKITA1 
1 TUMSAT, Tokyo 108-8477, Japan (*correspondence: 

vdekov0@kaiyodai.ac.jp) 
2 IUEM, 29280 Brest, France (bleuenn.gueguen@univ-

brest.fr) 
3 Kochi University, Kochi 783-8502, Japan 

(tomoyook@kochi-u.ac.jp) 
4 Ifremer, 29280 Brest, France (Germain.Bayon@ifremer.fr) 
5 CERD, Djibouti DJ07, Djibouti (nmoussae@gmail.com) 
6 JAMSTEC, Yokosuka-city 237-0061, Japan 

(yoshimurat@jamstec.go.jp) 
7 University of Florida, Gainesville, FL 32611, USA 

(kamenov@ufl.edu) 
8 AIST, Tsukuba 305-8567, Japan (d-araoka@aist.go.jp) 
 

Chimney-like structures (several meters tall) cluster in 
rows and groves at the shorelines of the Lakes Asal and Abhe 
(both within the Afar continental rift). Mineralogy and 
geochemistry (including C, O, Sr, U, Th isotopes) 
investigations of these chimneys showed that: 

- they have concentric inner texture and are composed of 
carbonates: low-Mg calcite (Lake Asal and Lake Abhe 
chimneys) and aragonite (Lake Asal chimneys); 

- the chimneys are poor in transition metals; 
- the chimneys from the Lake Asal are richer in Li than 

the UCC and seafloor hydrothermal chimneys, whereas those 
from the Lake Abhe are richer in Ce, Eu and HREE than the 
UCC; 

- PAAS-normalized REE distribution patterns of the 
chimney concentric layers show positive Ce anomaly (Lake 
Abhe chimneys) and Eu anomaly (Lake Abhe and Lake Asal 
chimneys); 

- the chimneys had grown from the innermost layer 
towards the outermost chimney layer. 

C, O and Sr isotope data suggest that the chimneys 
formed as a result of interaction between hydrothermal fluids 
and lake water, which had mixed at varying proportions 
during chimney evolution. Different chemistry of the reacting 
fluids (saline and hyper-alkaline Lake Abhe water vs hyper-
saline and weakly acidic Lake Asal water) led to precipitation 
of chimneys with different mineralogy and geochemistry. 


