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Introduction:  On Earth, the use of tephrostratigraphy 

is motivated by the presence of volcanic eruptions with well 

known mineralogy and geochemistry and the presence of 

eolian activity allowing tephras dispersion along extensive 

areas and during short period of time [1]. These very same 

two conditions seem satisfied on Martian surfaces. However, 

adding to the limit of tephra application on Earth recently 

discussed by [1], the specificity of eolian activity and volcan-

ism on Mars imposes special care that should be given to the 

choice of the study site. Outcropping on the surface, spring 

mounds represent an exceptional scientific interest since they 

blow off materials of the subsurface on the surface to be 

accessible and easily studied. They also collect eolian sedi-

ments encompassing tephras. In this work, we investigated 

tephras layers on a spring mound at the terrestrial analog of 

Boujmal and their stratigraphic and paleo-climatic implica-

tions. Then, we discuss the possibility and the limits of 

tephrostratigraphy application to Mars. 

 

Study area: The geological map of the terrestrial ana-

log of Boujmal and its hydrological watershed (Fig. 1) [2] 

shows the outcrop of sedimentary rocks and soils stretching 

from the Mio-Pliocene to the present. Regional studies have 

never recorded the presence of volcanic outcrops in this area. 

However, tephras originated from the eruption of Stromboli 

(AD 1930) and Vesuvius (December 17, AD 1631; October 

24-26, AD 79) volcanoes in Italy were collected from sedi-

ment of sebkha Mhabeul, southern Tunisia [3].  

 
Fig. 1. Geological map of Boujmal and its watershed: out-

cropping sediments and tectonic structures [2]. 

On Mars, The Meridiani Planum is near the equatorial re-

gion. It is located in midway between the volcanic region of 

Tharsis and the impact basin of Hellas Planitia. It is charac-

terized by the presence of spherical hematite (probably origi-

nated from acid-sulfate alteration of basaltic tephra [4]. 

 

Methods: During our field expedition, spring mounds 

were photographed. A core taken from a spring mound un-

derwent the analysis of the magnetic susceptibility by Bar-

rington magnetometer. Two samples with high values of 

magnetic susceptibility were phtotographed on thin sections. 

 

Spring mounds at the terrestrial analog of 

Boujmal: Though spring mounds at the Boujmal saline 

environment are inactive and covered by eolian sediments 

(Fig. 2a), groundwater first triggered their formation, and it 

is currently feeding the geochemical precipitation around 

them (Fig. 2b). Groundwater also deposited smaller quanti-

ties of salt within the eolian sediment to form a kind of mix-

ture between eolian and geochemical sediments (Fig. 2c).  

 

 
Fig. 2. Interplay of the eolian and geochemical sedimen-

tation on a spring mound at the terrestrial analog of Boujmal: 

(a) Geochemical precipitation at the periphery of the spring 

mound due to groundwater convergence. (b) Eolian accumu-

lation around an obstacle. (c) Geochemical precipitation and 

water coming up within the spring mound.  
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Magnetic signal of tephra layers: Tephras within 

eolian sediment may cause a high magnetic susceptibility [5]. 

Along the core (Fig. 3), high values of magnetic susceptibil-

ity may be attributed to the presence of tephras layers. These 

tephras may be used in dating sediment (tephrochronology) 

and correlating between different locations from the same 

region. 

 

 
Fig. 3. Evolution of the magnetic susceptibility along a 144 

cm core within a spring mound located at the terrestrial ana-

log of Boujmal. 

 

Microscopic observation of tephras: Thin sections of 

two levels with high magnetic susceptibilities (27 cm and 65 

cm) (Fig. 4) show tephras with black color.  

 

 
Fig. 4. Thin sections of two samples with high values of 

magnetic susceptibility (A: 27 cm; B: 26 cm) showing tephra 

(b) contrasted with the other colored minerals (a). 

Our work on sabkha Nowel, sebkha Sidi El Hani, spring 

mounds at sebkha Sidi El Hani, and sebkha Boujmal show 

the presence of these tephras. Thus, they may be used as 

proxy to correlate between these sites to investigate their 

sedimentary dynamics and their records of climatic variabil-

ity. 

 

Tephras on the martian surface: On Mars, atmospheric 

circulation patterns guarantee wide dispersal and thick de-

posits of tephra. The black material rich with pyroxyne and 

olivine indicates the presence volcanic tephras layers on 

Meridiani Planum (Fig. 5).   

 

 
Fig. 5. Deposition of tephras layers at Meridiani Planum. 

HRSC image [6]. 

 

Conclusion and perspectives: Accumulated with thin 

layers, these tephras may protect ice from sublimation [7], 

water from evaporation, and life from extinction. They may 

be used as proxy to date key geologic events on Mars [8] and 

to time the episodic volcanic activity relative to the cycles of 

climate change driven by Mars' obliquity and eccentricity 

variations [7]. However, tephrostratigrphy on Mars should 

take into account current strong eolian activity and past vol-

canic activity, which are currently not well understood. 
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