
Spectroscopic study of clay minerals from Deccan traps of Aurangabad 

region of Maharashtra, Western India: Possible terrestrial analogue to 

Mars 

 
Nirmala Jain (1), Archana Baile (2) and Prakash Chauhan (1) 

(1) Planetary Sciences & Marine Optics Division, Biological and Planetary Sciences and  Applications Group, Space  Applications Centre, (ISRO), 

Ahmedabad - 380 015. (nirmala@sac.isro.gov.in, Fax: +91-079-26915823), (2) Department of Civil Engineering, Government Engineering College, 

Amravati, Maharashtra India. (akbaile@gmail.com). 

 

Abstract 

Large amount of phyllosilicates have been detected on Mars by 

Compact Reconnaissance Imaging Spectrometer for Mars 

(CRISM) on board Mars Reconnaissance Orbiter (MRO) and by 

Observatories pour la Mineralogy, L’Eau, les Glaces et 

l’Activite´ (OMEGA) on board Mars Express (MEX). It is 

believed that phyllosilicates were formed in the earliest history 

of planet Mars through the action of liquid water. On Earth, 

Bole Beds from Deccan Trap of Aurangabad region, 

Maharashtra, Western India mostly phyllosilicates in 

composition. These bole beds can play important role in order to 

understand the formation processes of phyllosilicates which are 

occur in association with lava flows on Mars. 

1. Introduction 

Here we present the spectroscopic analysis of samples of bole 

bed and basalt collected from the field site (figure 1), which are 

compositionally rich in minerals like saponite, nontronite, 

smectites (phyllosilicates) and pyroxene. Analogues on Earth 

play important role in order to understand formation processes 

of these minerals on Mars [1], [2]. Bole beds can form on the 

top of first episode of lava eruption and below the second 

episode [2], [3]. These beds in the form of phyllosilicates in and 

around Aurangabad region help to understand their formation 

processes in the regions on Mars which contains lava flows. 

2. Data Used and Methodology 

Hyperspectral data of samples of bole bed found in between two 

lava flows and basalt have been collected in and around Deccan 

Traps of Aurangabad area and have been analyzed with 

FieldSpec® 3 spectroradiometer instrument within range from 

0.35 µm to 2.5µm spectral region of electromagnetic spectrum. 

The spectral signatures of pyroxene and phyllosilicates 

(saponite, nontronite, smectite) have been identified in the study 

area by comparing them with available CRISM Spectral Library. 

3. Study area 

The study area is located at the Aurangabad region of 

Maharashtra. Geologically, the area belongs to Deccan Basalts 

of late Cretaceous to early Eocene period. The study area 

comprising nearly horizontal lava flows. In the study area, there 

are five red bole beds exposed which are separating six lava 

flows.  

 

Figure 1: Field photograph shows the part of the study area.  

Lava flows at some places contain the basal vesicular zone 

followed by compact and upper vesicular zone from bottom to 

top. The compact basalt also shows the spheroidal weathering 

and secondary mineralization of zeolites, calcites have been 

found in the upper vesicular zone of lava flows. 

4. Results 

The absorption bands in spectral signatures of red bole are found 

to match with that of smectites such as nontronite, 

montmorillonite and saponite from Standard spectral library of 

CRISM (figure 2C). The absorption feature such as 2.3 µm 

(figure 2B) has been identified which confirms the spectral 

signatures of red bole are rich in Fe/Mg (Iron/Magnesium) 

element. Figure 2C shows the CRISM library spectra of smectite 

C1JB173, saponite LASA57, nontronite CDJB26), 

montmorillonite C2JB36 and palagonite C1SC37. Absorption 

band at 1.22 µm has been found in the study area which is 

important absorption band of pyroxene. The presence of the 1.4 
µm, 2.42 µm and 1.9 µm features, indicate the existence of structural 

OH and H2O in minerals which are important absorption bands of 

saponite, montmorillonite and nontronite (phyllosilicates). 
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Figure 2: A) Location of red bole, B) spectral signatures of red 

bole from the study area, C) closer matches of spectra from 

CRISM spectral library for spectral signatures collected from 

the field area. 

5. Summary and Conclusions 

The Deccan Trap in and around Aurangabad region 

(Maharashtra, India) is a good analogue for the study of clay 

minerals in the form of red bole beds. Spectroscopic study 

confirms the presence of saponite, nontronite, smectites in the 

red bole beds. The significant deposits of phyllosilicates are 

found at Valles Marineris and other volcanic regions of Mars 

with lava flows. Therefore the study of these deposits at 

Aurangabad area helps in understanding of formation of these 

minerals and past environmental conditions of Mars.  
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