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Abstract: The significance of the study is to create a spectral 

library for the mineral Garnet. The spectra for Garnet created in 

the darkroom environment for the study. The laboratory spectra 

created matched with the USGS spectral library and made 

confirmation for the spectra. For the spectral resampling and 

spectral matching, ASTER data used as the reflectance file. The 

wavelength of the laboratory spectra is between 0.556 to 2.4 

micrometres. The highest reflectance spectral curve of the 

laboratory spectra shows 1.00 reflectance value and the 

wavelength is 0.807 μm. The USGS spectra also indicate the 

same value and wavelength. The absorption value changes in lab 

spectra at 0.57 reflectance value at the wavelength of 1.65 μm. 

The USGS spectra display 0.506 absorption value at the same 

wavelength of the laboratory spectra. The USGS spectra of the 

Garnet shows that the Garnet collected from the study area is 

Spessartine garnet. The laboratory spectral library thus created 

can be used for the mineral identification and also the spectral 

library thus created can use for further studies. 

 

Keywords: Garnet, USGS Spectral Library, Laboratory 

spectral library, spectral library, spectral resampling. 

I. INTRODUCTION 

Reflectance spectroscopy is a promptly emerging science 

that can use to develop relevant data about minerals [1]. 

Reflectance data collection means, it is the ground-based 

measurement of the reflectance or emittance of surface 

materials for defining their spectral response patterns. It can 

do in a laboratory or the field [2]. A spectroradiometer used 

for this purpose. The energy is coming from an object as a 

role of wavelength measured by using this device. It is used 

mainly for the preparation of spectral reflectance curves for 

various objects [2]. 

For the present study, the spectra of the garnet have taken 

in the laboratory. It took in a dark room environment by 

using a spectroradiometer called ASD Fieldspec 4 

instrument. 

For many applications such as the measurement of 

reflectance, transmittance or irradiance of an object the 

Fieldspec 4 instrument is used as spectroradiometer. RS3 

Software used for saving the collected spectra of the 

material. 
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Advanced Spaceborne Thermal Emission and Reflection 

Radiometer (ASTER) images can reveal successfully the 

mineralogical variations and alterations induced by both 

physical and chemical factors which represent the opening 

of the mineral exploration that could make a direct appeal of 

growth in economic conditions [3]. Atmospheric correction 

(FLAASH) applied to the ASTER data. The ASTER data 

measures reflected solar radiation in VNIR, SWIR and TIR 

regions. It has 14 bands. The VNIR region has three bands 

and range is between 0.52 – 0.86 μm. The SWIR region 

contains six bands from 1.6 μm to 2.43 μm wavelength. The 

last five bands come in TIR region which shows the range 

between 8.12 μm to 11.65 μm. In this study the ASTER data 

is used as a platform for correlating the USGS spectra and 

the laboratory spectra [4], [5], [6]. 

Garnet comes under Neso silicates. It crystallises in 

Isometric system which has common forms like the 

dodecahedron and trapezohedron or sometimes with 

hexoctahedron. It shows different colours like red, brown, 

black, green and apple green — this colour change based on 

chemical composition. The streak is white. It is transparent 

to subtranslucent often in irregular embedded grains. Also 

massive, granular, coarse or fine and sometimes friable, 

lamellar, thick and bent. Fracture sub-conchoidal to uneven. 

Brittle, sometimes friable when granular massive. Lustre 

vitreous to resinous [7]. For the study, the sample collected 

from the area called Sevapure, which located at 

78°12’15.26” E, 10°35’52.64”N. Here, the mineral was 

found associated with Quartz. 

II. STUDY AREA 

From Sevapure area of Kadavur basin, the sample 

collected (fig. 1). The survey of India Toposheet 58J/2 and 

58J/6 covers the Kadavur basin. Most of the Kadavur basin 

covered by reserve forest and it is rich with minerals. The 

Geological Survey of India’s Geological Resource map 

gives an idea about the lithology of the Kadavur basin. 

Based on the map the study area is composed of Calc-

granulite and limestone, Quartzite, Pink migmatite, 

Hornblende -biotite-gneiss, Kadavur Anorthosite and 

Ultramafic. The Sevapure area composed of Ultramafic. [8], 

[9], [10], [11]. 
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Fig. 1 Overlay of Geology Map of the Kadavur Basin 

in PCA derived FCC band combination Band 8, Band 4, 

and Band 1 

III. METHODOLOGY 

From the Sevapure area, the sample collected. By the 

megascopic identification of the sample, it identified as 

Garnet. By using the ASD Fieldspec 4 spectroradiometer, 

the laboratory spectra of the sample have taken. Spectral 

reflectance, spectral absorbance, spectral transmittance, 

spectral radiance and spectral irradiance can measure by 

using this instrument [12]. The spectra taken by the 

instrument saved as ASD file format and this format is work 

with ENVI software. The spectra of the sample took in a 

dark room for reducing the noise while taking the spectra. 

Thus taken spectra is used as Garnet laboratory spectra. 

The Atmospheric correction of the ASTER data did by 

using the FLAASH tool present in the ENVI software. This 

atmospherically corrected data used as a reflectance file for 

the spectra identification. For the confirmation of the 

mineral spectra, the laboratory spectra have to match with 

the USGS spectra. For the better result, before doing this, 

both the laboratory spectra and USGS spectra has to be 

resampled. Finally, it completed by using the spectral 

resampling tool present in the ENVI software. This 

resampling technique is used to remove the spectral 

intervals between the laboratory spectra and USGS spectra. 

For the comparison of both spectra, a reflectance file 

needed and here, ASTER data used as the reflectance file. 

After loading the true colour of the ASTER data, from the 

spectral library viewer, the laboratory spectra have been 

selected and can match with the USGS spectral library. 

The methodology flow chart of the spectral library 

creation shows below. 

 

IV. RESULT AND DISCUSSIONS 

The physical properties of the mineral are used for the 

megascopic identification (Fig. 3) of mineral. The physical 

properties like its red colour, dodecahedral form, white 

streak, vitreous lustre and translucent to opaque. 

 
Fig: 3 Garnet associated with quartz 
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The laboratory spectra after resampling, (Fig.4 & 5) it has 

matched with USGS spectra. The score value of the spectral 

analyst result of Spectral Angle Mapper (SAM), Spectral 

Feature Fitting (SFF), and Binary Encoding (BE) is 0.776, 

0.653, and 1.00, respectively. The total score value is 2.429. 

The laboratory spectra identified as Spessartine mineral 

which comes under Garnet family while matching with the 

USGS spectral library. 

 

 
Fig. 4 Laboratory spectra before resampling 

 

 
Fig. 5 Laboratory spectra after resampling 

 

In Fig. 6, the red colour shows the laboratory spectra and 

the white colour shows the USGS spectra. The USGS 

spectra and the laboratory spectra show match with the 

Spessartine garnet, in USGS spectral library the mineral is 

named as spessar1.spc Spessartine NMNH14143 and in 

laboratory spectra it is named as 22_garnet. In laboratory 

spectra, the spectra have formed between 0.556 to 2.4 

micrometres. The highest reflectance spectral curve of the 

laboratory spectra has 1.00 reflectance value at 0.807 μm 

wavelength. The same reflectance value and wavelength 

have shown by the USGS spectral library. The absorption 

value of laboratory spectra and the USGS spectral library is 

0.57 and 0.506 respectively, but the wavelength of 1.65 μm 

is same for both. 

 
Fig. 6 Laboratory spectra and USGS Spectra 

V. CONCLUSION 

The megascopic identification of Garnet made by using 

its physical properties. By using the spectral library it can be 

identified that the sample collected is Spessartine garnet. 

The spectral library created can be used to find out the 

minerals and also for future uses. 
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