National ASTER geoscience maps

Patterns in alluvium-colluvium shedding off the Northern Flinders Ranges revealed by the ASTER Silica Index Product (image ~200km across).

The ASTER Geoscience Maps of Australia are the first
public, web-accessible continental-scale maps of the
Earth’s land surface mineralogy.
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A toolbox of 17 national geoscience maps is now available for
use by explorers, researchers and the public, showing surface
mineralogical information across the whole of Australia.
ASTER’s 14 spectral bands provide sufficient spectral
resolution to measure the broad content and composition
of mineral groups (e.g. Al-bearing clays, carbonates and
silicates), in a world-first continental-scale mosaic.
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The National ASTER project is the culmination of a
successful collaborative initiative, led by CSIRO’s Western
Australian Centre of Excellence for 3D Mineral Mapping
(C3DMM) and Australian State, Territory and Commonwealth
government geological surveys, as well as international
partners in Japan and the USA.
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Japan’s ASTER sensor, onboard the US TERRA
space‑platform, is the first and to date only operational
satellite-borne system designed specifically for geoscience
applications, namely the mapping of mineral groups such as
clays, iron oxides and quartz. ASTER has now acquired over
two million scenes (60x60 km each) covering the Earth’s land
surface more than three times.
Over 3,500 ASTER scenes (from an archive of over
35,000 scenes across Australia) make up the National
ASTER mosaic. The suite of 17 GIS-compatible geoscience

National ASTER Silica index product
(red = high content, blue = low content).

products, generated from 14 spectral bands in the visible,
near-infrared, shortwave infrared and thermal infrared
wavelengths, are available for free online and for cost of
transfer via the GA Sales Centre. The reflectance mosaics
and the derived geoscience products are cross-calibrated
and validated using the US EO-1 satellite Hyperion
hyperspectral imagery.
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Applications for the geoscience products range from local
(~1:25,000) to continental scales, including: mapping
regolith, differentiating transported versus in situ materials;
recognising alteration mineral footprints; locating productive
soils, especially those that hold moisture and nutrients;
managing soil loss through dust and water erosion,
particularly exposed areas of mobile clays; characterising
water catchments, especially where rainfall will either
recharge groundwater aquifers or add to surface run off;
and cataloguing natural sources and sinks of carbon, such
as carbonates in rocks and soils.
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About ASTER
ASTER (Advanced Spaceborne Thermal Emission Radiometer)
is an imaging instrument onboard NASA’s Terra satellite,
launched in 1999. This multispectral satellite system has 14
spectral bands spanning: the visible and near-infrared (VNIR
- 500–1000 nm – 3 bands @ 15 m pixel resolution); shortwaveinfrared (SWIR – 1000–2500 nm range – 6 bands @ 30 m pixel
resolution); and thermal infrared (TIR 8000–12000 nm - 90 m
pixel resolution) atmospheric windows in a polar-orbiting,
60 km swath. The ASTER data can be used to map mineral
groups, such as the di‑octahedral “Al-OH” group comprising
the mineral sub-groups (and their minerals species) like
kaolins (e.g. kaolinite, dickite, halloysite), white micas (e.g. illite,
muscovite, paragonite) and smectites (e.g. montmorillonite
and beidellite).
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“AlOH” clay composition product with kaolin producing cool (blue)
tones and illite-montmorillonite producing warm (red/yellow) tones.
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View the ASTER maps using World Wind
(http://www.ga.gov.au/aster-viewer)
View and download the ASTER maps
(http://portal.auscope.org/portal/gmap.html;
http://c3dmm.csiro.au)
Order ASTER maps on external hard drive from the
GA Sales Centre (sales@ga.gov.au)
Order ASTER data
(http://gds.aster.ersdac.jspacesystems.or.jp/gds_www2002/
index_e.html)
Learn more about the science behind ASTER
(http://asterweb.jpl.nasa.gov)
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National ASTER Ferric oxide content product
(red = high content, blue = low content).

Learn more about the Australian ASTER
Geoscience Initiative (http://c3dmm.csiro.au)

bringing forward discovery
in Australia’s Northern Territory
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