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HRSC Science Objectives

 Characterize surface structure & morphology at high
spatial resolution (≥10 m/pixel)

 Characterize surface topography at high spatial &
vertical resolution

 Perform color imaging at high spatial resolution for
terrain classification

 Refine geodetic control network & cartographic base

 Determine the evolution of surface processes and their
influence on the martian environment

Neukum, G., R. Jaumann, and the HRSC Co-Investigator & Experiment Team, 2004, HRSC: the High
     Resolution Stereo Camera of Mars Express, ESA Special Publication 1240, p. 17-36
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HRSC Imaging Principle





HRSC Coverage through April 2008





HRSC Data in PDS

Level-2: Orbits 0010-4479 (In PDS as of March 18, 2008)
Radiometrically-corrected, NOT map-projected

Level-3: Orbits 0010-4479 (In PDS as of March 28, 2008)
Radiometrically-corrected and map-projected
(Sinusoidal, lat < ±80˚; Polar Stereographic, lat ≥ ±80˚)

Level-4: Orbits 0010-1961 (In PDS as of ~May 21, 2008)
Orthorectified nadir, stereo, & color images with
‘archival’ HRSC DTM

New data added every six months
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Recent SRC Mosaics

















Crater count ages:
50-130 Ma

Young glacial deposits

Orbit 143: Olympus Mons Western Escarpment
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Geologic Mapping of Volcanic Feature
on the Tharsis Montes

h0037



2 km

2 km

Channel-fed Flows

Tube-fed Flows



 Tharsis Montes: Similar
transition observed on main
flanks

 TM rift aprons: Tubes not
consistently embayed by
channels

 RA trends suggest most
recent activity in TM from
single, shared magma source

 Change in magma
production from main flank
phase

Results: Geologic Mapping of Tharsis Shields

 Olympus Mons: Older tube-fed flows embayed by younger channel-fed flows;
Major rift zones did not develop

 OM experienced change in eruptive style in late Amazonian; Similar to
evolution of Hawaiian shields

Tharsis Province Development



 Objective: Assess rheological
properties of AM flows using models
for viscosity, yield strength, effusion
rate as function of flow dimensions

 Mapped 25 late-stage flows

 Lengths ~4-38 km, widths ~0.5-2 km,
depths ~5-24 m, slopes ~1.5-6.7˚

 Yield strengths ~2.1 x 104 Pa, similar
to terrestrial basaltic flows

 Effusion rates 23-400 m3/s, similar to
those of Kilauea and Mauna Loa

Ascraeus Mons Flows

Hiesinger, H., J. W. Head and G. Neukum (2007), Young lava flows on the eastern
flank of Ascraeus Mons: Rheological properties derived from High Resolution Stereo
Camera (HRSC) images and Mars Orbiter Laser Altimeter (MOLA) data, Journal
of Geophysical Research (Planets), 112, E05011, doi:10.1029/2006JE002717

 Viscosities ~1.8 x 104-4.2 x 107 Pa s, similar to
terrestrial basaltic/andesitic flows

 Average time to emplace flows ~26 days



Gusev Crater Basalts

v. Kan (2004) Diploma thesis; Zegers et al. (2005) 1st MEX Sci. Conf.; Ivanov et al (2005) 1st MEX Sci. Conf.;
Greeley et al. (2005); Werner (2005) Dissertation

3.45 Ga

3.45 Ga

3.85 Ga

3.65 Ga

 Objective: Assess geologic history of
Gusev crater

 Evaluate lava flows using
compositions from MER-Spirit

 Unlike Tharsis flows, Gusev flows
have compositions and viscosities
more like terrestrial high-Mg basalts

 Likely emplaced as very fluid lavas

 Gusev formed ~4 Ga

 Ancient fluvial activity in Ma’adim
Vallis ended between 3.85-3.65 Ga

 Volcanic resurfacing after Ma’adim
flooding ~3.45 Ga



Low shields
- Extremely shallow flank slopes 

very low viscosity
- See poster by Hauber et al., 2007,

2008



Detail of some
coalesced
shield
volcanoes

3D
representation

Results: Syria Planum

Contour lines
– spaced of
20 m

Baptista, A., N. Mangold, V. Ansan, P. Lognonne, D. Williams, J. Bleacher, P. Masson, G. Neukum, 2007, A swarm of
small shield volcanoes on Syria Planum, Mars, analyzed using Mars Express HRSC data, J. Geophys. Res., in
press.
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HRSC Processing

 HRSC image processing software developed from JPL VICAR software

 HRSC Co-Investigator Team has “Full” DLR-VICAR package

 PSA-PDS has “mini-VICAR” with limited capabilities

o XVD window for viewing images, DTMs

o Level-2 to Level-3 map projection software (hrortho, frameortho)

o Red-blue anaglyph production

 Learn about other useful software

o HRSCView

o CRATERSTATS

o Convert VICAR image format to those readable by Adobe™ Photoshop™



HRSC Naming Convention

hoooo_mmmm.ddl.vv

oooo = orbit number
mmmm = image number
dd = detector id:

nd = nadir channel
s1 = stereo 1 channel
s2 = stereo 2 channel
p1 = photometry 1 channel
p2 = photometry 2 channel
re = red channel
ir = infrared channel
gr = green channel
bl = blue channel
sr = super resolution channel

l = level (0,1,2,3,4)
vv = version number
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