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SUMMARY 

The following remote sensing study was undertaken by Japosat Satellite Mapping (Japosat 

hereafter) at the request of and completed for Auxico Resources Canada Inc. 

 

The main goal of this mandate was to provide Auxico Resources Canada Inc with the 

satellite images and value added products regarding their Coltan Prospect located in Vichada 

State, Colombia, approximately 10 kilometers south from Puerto Carreño and the airport.  The 

imagery acquired over the Coltan Prospect covers an area of about 4100 hectares or 41 sq. km.  

 

The remote sensing work was mainly focused on delivering the very high resolution 50cm 

images and generating the specialised enhanced products and identifying locations of the 

original in situ rocks enriched in coltan mineralisation that are the source of the coltan 

occurrences in the enriched gravel and soil identified previously during the field program.   

 

To achieve the goal of the mandate, the 50cm Pleiades 4-band data was acquired, processed in 

order to enhance the geologic, geomorphologic, land cover and geobotanical features.  50cm 

Natural Color, False InfraRed Color, 2m Geobotany (GeoBotLitho technology) and 30m 

Thermal InfraRed and SLOPE images and maps were produced and analysed.  

 

Four hills probably composed of mafic/ultramific rocks and injected by pegmatite were 

identified on the satellite images.  Some trenching activity in the surrounding area was also 

detected.  One of the visited and previously sampled locations is also in the same area. The 

GeoBotLitho product shows dramatic changes of the soil signature (composition) at various 

locations of the prospect area.  Hills should be visited, sampled and analysed for coltan 

contained at the site. The GeoBotLitho signatures should be also validated to detect the 

locations of coltan enriched soils and nature/origin of these signature changes.   

 

Bronislaw Popiela, P. Geo. M.Sc, geologist and remote sensing expert, was in charge for this 

mandate. 

 

The following report describes the remote sensing work completed by December 7th, 2020.  
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STUDY AREA 

The Coltan Prospect is in Vichada State, Colombia, approximately 10 kilometers south from 

Puerto Carreño and the airport.  The imagery acquired over the Coltan Prospect covers an area 

of about 4100 hectares or 41 sq. km.  (FIG. 1) 

 

 
Figure 1.  Coltan Prospect location plan, Colombia 

 

 

SPECIFICATIONS REMOTE SENSING DATA  

The following raw data was acquired and processed for this mandate:   

- Pleiades-1A, mono 50cm-200cm 1 panchromatic and 4 multispectral bands, acquired 

January 7th, 2020 (FIG. 2) 

Pleiades Data 

AIRBUS Defence & Space Pleiades-1A satellite sensor was successfully launched on 

December 16, 2011 and provides 0.5m high resolution satellite image data.  The Pleiades-1A 

satellite features four spectral bands (blue, green, red, and IR) for enhanced spectral analysis, 
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mapping and monitoring applications, land-use planning, disaster relief, exploration, defense 

and intelligence, and visualization and simulation environments, as well as image location 

accuracy of 3 meters (CE90) without ground control points. 

 

Technical specifications: 

Table 1. Pleiades data 
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Figure 2. Pleiades Data acquired for Coltan Prospect 

 
 

 

APPROACH AND METHODOLOGY  

Technology and Method 

The following sections present an overview of the methodology that was applied by Japosat in 

accordance with the project goals to generate the satellite value added remote sensing geology 

products.   
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Image Processing 

All remote sensing data was first pre-processed and processed using Geomatica 2016 (PCI 

Geomatics) image processing software and then, imported into ArcGIS data base project for 

further examination.  The UTM 19 North projection (UTM 19 N) and WGS 1984 datum were 

used to register all images and layers. 

GeoBotLitho 

The GeoBotLitho technology (Multispectral Geobotany and Litho-Structural Mineral 

Targeting) is based on the multispectral geobotanical approach that can be adapted to project 

goals and the sector of interest. The method is built around the calculation of different 

vegetation indices, including those that target and/or enhance the vegetation chlorophyll 

content, anthocyanin, chlorophyll Red Edge, plant pigments, water content, and many other 

plant features.  The output indices are then analysed for their main component and used to 

generate the GeoBotLitho image (geochemistry change within the vegetation/soil/rock). 

 

The purpose of the method is the following: 

1. To map the spectral variations/anomalies present in the geochemistry of the vegetative 

cover; 

2. To map the litho-structural features/changes in the rock type/cover type; 

3. To combine the geobotanical/soil results with the litho-structural interpretation and; 

4. To extract/identify prospective mineral exploration target areas. 

Natural Color 50cm Image 

Pleiades’ bands 1, 2, 3 enhanced for geology were used to produce a natural color composite 

image.  

False InfraRed Color 50cm Image 

Pleiades’ bands 1, 2, 4 were used to produce a false infrared color composite image. 

Thermal InfraRed 30m Image 

Landsat’s band 10 and 11 were used to produce a radiance image. 
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RESULTS 

GeoBotLitho signatures 2m image 

GeoBotLitho product shows dramatic changes of the soil signature (composition) at various 

locations of the prospect area.  Hills should be visited, sampled and analysed for coltan 

contained at the site and to confirm the presence of mafics and pegmatite and coltan minerals.  

The GeoBotLitho signatures should be also validated to detect the locations of coltan enriched 

soils and nature/origin of these signature changes (FIG. 3) 

 

 
Figure 3.  GeoBotLitho data 
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Natural Color 50cm Image 

The outcropping hills and trenches are better defined and perceptible on 50cm image 

generated in the natural colour enhanced for geology (FIG. 4)  Two sites of trenches are 

clearly visible (E, F).  The outcropping rocky hills composed probably of mafic/ultramific 

rocks (dark magenta) and pegmatite (white to light grey) are also well defined and recognizable 

(A, B, C, D).   

 

 
Figure 4.  Natural Color Image 
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False InfraRed Color 50cm Image 

In this band combination, the vegetation pops in red, with healthier vegetation being more 

vibrant. It is easier to tell about different types of vegetation apart than it is with a natural color 

image.  The vegetation emerges in shades of red, soils vary from dark to light browns/greens. 

This is a very commonly used band combination in remote sensing when looking at vegetation, 

crops, and wetlands (FIG. 5) 

 

 
Figure 5.  False InfraRed Color Image  
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TIR Radiance 

The thermal infrared (TIR) bands are commonly used to calculate the temperature of Earth's 

surface.  In our case, we have used these bands to calculate the thermal infrared radiance of the 

study areas.  In our view, a change in radiance may indicate a lithological / mineralogical 

change or a presence of faults or fractures system.  Two important lineaments oriented SWW-

NEE are detected and cutting the study area.  Some other minor lineaments (secondary faults 

or fractures) are also mapped (FIG. 6). The major and secondary fractures might be the 

feathers of the mineralisation and in some cases the potential ore traps.  

 

 
Figure 6.  TIR Radiance Image  
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Conclusions and Recommendations 

Japosat strongly recommends investigating immediately four hills and all geobotany signatures, 

especially these close to or in the trend orientation of the four hills (C, D first and A, B if 

possible).  The samples should be taken from the selected in the field sites from all hills, both 

from ultramific rock and pegmatite (FIG. 7 and 8) and soil surrounding the hills.  The 

geologist in charge of the sampling program have to select the best locations from these 

proposed.  

 
Figure 7.  Sampling hills C & D  
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Figure 8.  Sampling hills A & B  
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To better understand the geobotany signatures and then focus on these related to coltan soil 

enriched sediments/deposits, all proposed soil sampling sites should be sampled and 

documented (FIG. 9). Once again, the geologist in charge of the sampling program has to 

select the best locations to sample inside the circle areas proposed. 

 

 
Figure 9.  Sampling GeoBotLitho AOI 1 
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Sampling site location coordinates - GeoBotLitho 
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Sampling site location coordinates – Hills CD 
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Sampling site location coordinates – Hills AB 
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Delivery 

The ArcGIS files, report and following maps in PDF and JPEG were delivered to Auxico 

Resources Canada Inc via Dropbox: 

 

MAPS 

 

 
IMAGES 
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