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Introduction: Recent studies discussed the reper-

cussions of analog studies on extraterrestrial bodies’ 

exploration. These repercussions may be concluded in 

four functions, which are learning, testing, training, 

and engaging [1]. (1) Learning about planetary pro-

cesses on Earth and on extraterrestrial bodies; (2) 

testing methodologies, protocols, strategies, and tech-

nologies of spatial exploration; (3) training highly-

qualified personnel, as well as science and operations 

teams; (4) engaging the public, space agencies, media, 

and educators in this field of study. In this work, we 

show that the investigation of spring mounds at the 

terrestrial analog of Boujmal (Fig. 1) through coring 

techniques may satisfy some functions of analog stud-

ies. 

 

 
Fig. 1. Location of the martian analog of Boujmal [2; 

modified]. 

 

Method: During our field expeditions, spring 

mounds were photographed. A child-stage [3] spring 

mound was studied in depth. Three cores were taken 

along an E-W profile. Each core underwent the analy-

sis (every 2 cm) of the magnetic susceptibility by Bar-

rington magnetometer and the grain size distribution 

by FRITSCH grain size analyzer.  

 

Spring mound investigation: Spring mounds are 

covered by eolian sediments; they are surrounded by 

corona of salt (Fig. 3), which are due to the precipita-

tion from the incoming salty water. Being within a 

transition zone between the surface and the subsur-

face, spring mounds on Earth as well as on Mars, rep-

resent a stratigraphic and climatic importance. How-

ever detected on martian surface [4], the internal 

structure of these features is still out of reach and 

needs the elaboration of a technical solution to inves-

tigate their mode of formation and evolution. Coring 

techniques have recently gained popularity in the 

study of saline environments [e.g., 5]; they allow the 

recuperation of stratified sediments with their primary 

sedimentary structures (Fig. 5).  

 

 
Fig. 2. Outcrop of a spring mound at the terrestrial 

analog of Boujmal. (a) Mature [3] spring mound sur-

rounded by a corona of salt. (b) Precipitation of salt 

around the spring mound. 

 

 
Fig. 3. Evolution of a child spring mound through 

precipitation of salt. 

 

7029.pdfThird Conference on Early Mars (2012)



 

Study of the genetic grain size distribution 

within the spring mound: The eolian facies (core 2, 

0-2 cm) (Fig. 4) is marked by the dominance of fine 

fraction centered on 2 μm. The second fraction is 

coarse; it is centered on 100 μm. However minor, the 

eolian fraction proves vital in indicating a climatic 

change toward aridity. This climatic change seems 

more pronounced in the second eolian facies (core 2, 

6-8 cm) (Fig. 4) because the coarse fraction centered 

on 315 μm indicates a stronger wind velocity. On the 

other hand, the geochemical facies (core 2, 2-4 cm) 

(Fig. 4) is marked by the absence of the coarse frac-

tion indicating stable climatic conditions. 

 

 
Fig. 4. Grain size distribution of different facies along 

core 2 (in the middle of the child spring mound). 

 

Coring as an efficient tool of spring mound in-

vestigation: Correlation between cores was investi-

gated based on the mean of the grain size distribution. 

The grain size distribution is directly linked to the 

interplay between the geochemical precipitation and 

the eolian deposition. Coarse grains indicate a domi-

nance of the eolian fraction. While fine fraction indi-

cates the dominance of the geochemical precipitation. 

This correlation is based also on the magnetic suscep-

tibility, which is directly linked to the presence of 

magnetic minerals. Five facies indicating different 

depositional stages were identified along all cores. 

They allow us building a 2D model showing the inter-

nal architecture of the spring mound (Fig. 5).  

 

 
Fig. 5. Facies identification and correlation between 

cores of a child spring mound at the terrestrial analogs 

of Boujmal. 

 

Conclusions and perspectives: This study pro-

vides us a lesson that geological processes of spring 

mounds at the terrestrial analog of Boujmal are likely 

similar to those of Mars. In terms of testing technolo-

gies, coring techniques are efficient tools for geologi-

cal exploration of terrestrial analogs and Mars. Fu-

tures rovers should be equipped with coring facilities. 

A core with few meters of length may explore the past 

martian climate and geology. 
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