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Japanese Aster satellite launched late 1999 images 5 bands thermal @ 90m
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Size issues: 90m spatial does not give many pixels

5 spectral bands does not give many minerals
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Spectral unmixing
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Aster late autumn image taken 18 years ago
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Orapa LWIR endmember spectra
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LWIR classes coloured 1=Dblue through to 16=red
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LWIR spectral decomposition of Urapa scene
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Sorted on thelr S|m|Iar|ty to monticellite, a calcic-olivine

correlation with monticellite
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Top classes
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Top classes are spatially coherent
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Can do the same thing with SWIR
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Class 16 (Saponite) maps the kimberlites
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Saponite SWIR reflectance spectrum
focus on the 2.3 micron Mg feature, the reason De
Beers pioneered hvperspectral kimberlite exploration
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A scatter of saponite in the desert worth drilling?
o are known kimberlites
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Do a bit of Kriging

Orapa diamond province \
MoChlorite SWIR abundance

Google Earth »
G ool ‘%

IMEneE 20 7 CHES fLithuE L 800 m |




Fourier transform infrared (FTIR)
spectrometer
— higher achievable SNR

 Michelson interferometer

« MCT focal plane array detector
— adjustable acquisition area

2 internal calibration blackbodies
— fast calibration

* Operability from -10°C to + 45°C
» Acceptable weight (30 kg)



Facilitates vertical measurements at ground level

45° tilted gold coated mirror that is located in the
instrument’s field of view
0.25x telescope

— FOV at a sensor-target distance of 1.5 m is 672 x 538 mm
— Resulting pixel size is 2.1 mm

Airborne mode at 1500 m
— FOV: 672/ 168 m
— Pixel size: 2.1/ 0.53 m




Hyper-Cam-LW specifications

Parameter Unit Hyper-Cam-LW

Spectral Range Mm 7.7-12

Spectral Resolution cm-! ?ﬁggrtgc;jggtable)

Image Format - 320 x 256 pixels
Degrees 6.4 x 5.1 (nominal)

Field of View oo 25.6 x 20.4 (0.25X

telescope)
Typical NESR nW/cm2srcm-! <20
Radiometric K »

Accuracy




« Stabilization platform: dampens the airplane vibrations
and compensates the airplane yaw

« Image Motion Compensator (IMC) mirror: compensates
the airplane pitch, roll and forward motion

« GPS/INS unit: enables ortho-rectification and geo-
referencing
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B Localities & Swartberg Quartzite
Big Syncline Schist @ Camsberg Pink Goels
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Aster thermal quartz 90m

Telops thermal quartz 2.5m




Conclusions

Mantle minerals associated with kimberlites can be rapidly and
Inexpensively mapped using ASTER LWIR imagery

The next step iIs airborne LWIR @2.5m spatial,132 bands [7.6 11.4]

Remote geochemistry is a cost effective addition to the toolbox of
the modern diamond explorationist

Good exploration targets in the southwest of the OKF

Zebediela kimberlite swarm worth investigating
as both Marsfontein & Klipspringer are LWIR anomalies



