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Abstract 

The Jaisalmer Basin is a pericratonic basin located on the northwest slope of the Jaisalmer Mari foundation arch that deepens 

southwest. With a dip angle of 30 to 50, the basin is late Paleozoic-Mesozoic and is made up of Permian rocks that unconformably 

rest on Proterozoic foundation. The sedimentary samples of the Pariwar Formation from the Danewala well DND#28 in the Jaisalmer 

Basin were the subject of the current Mӧssbauer spectroscopic investigation. The primary iron-bearing minerals include siderite, 

pyrite, and Fe3+ and Fe2+ in clay. When humic organic matter is present, the presence of Fe3+ in clay is more favourable, and siderite 

indicates that the source rocks are not as mature. 
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Introduction 

The source rocks are thought to be the sediments that 

contain organic stuff. The only substance used to generate 

hydrocarbons is these source rocks. The maturity and 

quality of a basin's source rocks have a substantial impact 

on its hydrocarbon potential and accumulation pattern. One 

important factor in the characterisation of source rocks is 

the degree of diagenesis of the inorganic minerals. 57Fe 

Mössbauer spectroscopy may be used to analyze Iron-

containing minerals, including pyrite, carbonates, clay 

minerals, and oxides that are found in the inorganic 

materials associated with organic rich sediments [1-2].   

Siderite is form diagenetic and redox condition during 

deposition as early diagenesis, shortly after sediment 

deposition, through the interaction of iron-rich pore waters 

and carbonate ions and also the reduction of iron oxides and 

hydroxides can lead to the formation of siderite and anoxic 

environments, where the lack of oxygen prevents the 

oxidation of iron and allows the formation of iron carbonate 

minerals. Reducing conditions, such as those found in 

sediments with high levels of organic matter, can also 

favour the formation of siderite [3-6]. The presence of 

siderite, calcite, and dolomite suggests a shallow marine to 

lacustrine depositional environment [7].  

Mössbauer spectroscopy study also compared with other 

analyse technologies like SEM-EDS and XRD. SEM-EDS 

provides elemental analysis, including iron, but does not 

offer information on the iron oxidation state or coordination 

environment other hand Mössbauer spectroscopy provides 

detailed information on the iron-bearing phases [8-9]. And 

XRD cannot directly determine the iron oxidation state, 

whereas Mössbauer spectroscopy can provide information 

on the iron oxidation state and coordination environment. 

[10]. The current study used 57Fe Mössbauer spectroscopy 

to examine The Lower Cretaceous sedimentary sequence of 

well DND#28, dug in the Danewala structure of the 

Jaisalmer basin, contains sedimentary materials from the 

Pariwar formation at different depths. Mӧssbauer 

spectroscopy is a valuable tool for identifying iron-bearing 

minerals [11-13]. 

The method has been applied to coal, oil shale, and rocks 

that are sources of petroleum to investigate the iron’s 

chemical composition. The studies give helpful information 

regarding the use of fossil fuels. This method is often used 

to study geological samples, encompassing every kind of 
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sediment. The state of sedimentary iron metal oxidation is a 

well-known indication of the oxidation reduction condition 

of sedimentation [14-18]. 

In order to better We have restricted our investigation to 

Cretaceous sediments in order to comprehend the relative 

distribution of iron-bearing minerals with depths and 

ascertain whether the presence or lack of these minerals is 

correlated with the environment of deposition, which in turn 

determines the rate of sedimentation, a critical parameter in 

assessing the quality of organic matter for hydrocarbon 

prospecting in a basin. The presence of organic-rich shales 

and the mineralogical evidence for anoxic conditions 

suggest a high potential for source rock formation. 

Method  

In a sample holder (25 mm in diameter), finely ground 

sediment samples were sandwiched between two paper 

discs to form Mössbauer absorbers. 

 

 

 

Figure 1: Mӧssbauer spectra of the samples at room temperature 

Table 1: Mӧssbauer parameters of the samples of Pariwar 

formation of well DND#28 

Dept

h 

Peak

s 

IS  

(mm/s

) 

QS 

(mm/s

) 

LW RA Χ2 Assignme

nt 

1954-

1956 

M 

AA/ 0.29 0.55 0.2

4 

27.

7 

1.6

1 

Pyrite 

BB/ 1.11 1.92 0.7

6 

45.

1 

Siderite 

DD/ 0.96 2.63 0.2

4 

19 Fe2+ in clay 

CC/ 0.31 0.09 0.2

4 

8.2 Fe3+ in clay 

2186-

2188 

M 

AA/ 0.34 0.66 0.7

3 

49 1.2

6 

Pyrite 

CC/ 0.58 1.19 1.0

6 

51 Fe3+ in clay 

2228-

2230 

M 

CC/ 0.55 0.34 0.7

8 

61.

6 

1.1

7 

Fe3+ in clay 

NN/ 0.04 0.41 0.9

2 

38.

4 

Non 

identify 

2370-

2372 

M 

C1C1
/ 0.18 0.77 0.6

1 

38.

2 

1.1

4 

Fe3+ in clay 

C2C2
/ 0.32 0.27 0.6

7 

61.

8 

Fe3+ in clay 

2490-

2492 

M 

BB/ 1.24 1.78 0.8

4 

81.

2 

1.1

2 

Siderite 

C1C1
/ 0.29 0.37 0.0

7 

8 Fe3+ in clay 

C2C2
/ 0.39 0.81 0.0

7 

6.9 Fe3+ in clay 

DD/ 0.95 2.52 0.0

7 

3.9 Fe2+ in clay 

The thickness of the absorbers remained constant. Using a 

typical constant acceleration spectrometer, Mössbauer 

spectra were recorded at room temperature (300K) using a 

10 mCi source in a Pd-matrix. The experimental setup's 

specifics are comparable to those previously described by 

Nigam et al. [19]. A 25 µm thick α-iron foil spectrum's 

centroid has been used to report the isomer shift (IS). A 

computer program created by Meerwall was used to suit 

each spectrum [20]. 

Discussion 

The Danewala structure from the Jaisalmer basin is where 

the well DND#28 is situated. 57Fe Mössbauer spectroscopy 

was used to analyse sedimentary samples from the Pariwar 

Formation at different depths in the upper Cretaceous 

succession. Figure shows the typical Mössbauer spectra of 

well DND#28 that were taken at ambient temperature. AA/ 
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attributes pyrite, BB/ attributes siderite, CC/ attributes Fe3+ 

in clay, DD/ attributes Fe2+ in clay, and NN/ attributes an 

unidentified peak. The depth at which the sample is 

obtained is shown in the graphic itself. 

 

Conclusion and Future Prospective 

All of the samples used in this investigation have a 

noticeable amount of Fe3+ in clay, Presence of Fe3+ in clay 

is more favorable when the humic type of organic matter is 

present and presence of siderite shows the poor maturity of 

source rocks. The presence of siderite, calcite, and dolomite 

suggests a shallow marine to lacustrine depositional 

environment. So the rock is immature and in future they will 

be matured as compression of hydrocarbon prospects. The 

presence of organic-rich shales and the mineralogical 

evidence for anoxic conditions suggest a high potential for 

source rock formation. 
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