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�� fluvial fansfluvial fans

�� highland materialshighland materials

�� valley networksvalley networks

�� paleolakespaleolakes

�� long fluvial historylong fluvial history

�� safesafeMOLA
topography
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�� location/ comparison of geologic  setting with other siteslocation/ comparison of geologic  setting with other sites

�� geology of the source areageology of the source area
�� influence on targetinfluence on target
�� influence on scienceinfluence on science

�� geology of the target areasgeology of the target areas

�� surface propertiessurface properties

�� Athena scienceAthena science

�� ZoomableZoomable MOC databaseMOC database

“large primary target ellipses” on shaded MOLA

0

2

4

[90E]

Libya Montes

Isidis Planitia
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Location of MER Sites in Context of Global GeologyLocation of MER Sites in Context of Global Geology
[Location of Isidis site in relation to other proposed MER sites]

37 degree
SA

IsidisIsidis
highlandhighland--toto--plain transition in an areaplain transition in an area

characterized by a high density of valley networkscharacterized by a high density of valley networks

IsidisIsidis Site ScienceSite Science



L. Crumpler L. Crumpler -- NMMNHSNMMNHS Sept. 17, 2001Sept. 17, 2001

Location of MER Sites Location of MER Sites 
compared with Beagle compared with Beagle 

SiteSite

MERMER Isidis siteIsidis site
�� basin rimbasin rim
�� fluvial fansfluvial fans
�� transition zonetransition zone

BeagleBeagle sitesite
�� basin interiorbasin interior
�� plainsplains
�� low pointlow point

Beagle target ellipse

• Major opportunity to characterize a • Major opportunity to characterize a 
basin laterally across hundreds of basin laterally across hundreds of 
kilometers.kilometers.

MER target ellipses
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Site Geology: Map Contacts on Viking EDRsSite Geology: Map Contacts on Viking EDRs

fluvial fan depositsfluvial fan deposits

long lived history of fluvial eventslong lived history of fluvial events

safesafe

Valley networks
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Site Geology: ColorSite Geology: Color--Coded  Geologic MapCoded  Geologic Map
mapped by LSC~98

additions~01
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Site Geology:  Southern Isidis Basin Rim & Libya MontesSite Geology:  Southern Isidis Basin Rim & Libya Montes

Crater Ages of UnitsCrater Ages of Units
• Noachian through late Hesperian• Noachian through late Hesperian
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Geologic Map Contacts on Viking EDRsGeologic Map Contacts on Viking EDRs

m2m2--0420604206

m4m4--18301830

�� broad valley floorsbroad valley floors

�� “hanging gardens”“hanging gardens”

�� extensive dendritic  extensive dendritic  
patternspatterns
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Geologic Map Contacts on Viking EDRsGeologic Map Contacts on Viking EDRs

m4m4--18301830

m2m2--0420604206

2.9 km 2.9 km

valley marginvalley margin

scarp alongscarp along
flow marginflow margin

valley marginvalley margin

valley floorvalley floor

Sequence: broad valley Sequence: broad valley -->lava flow >lava flow --> renewed valley erosion> renewed valley erosion

NmNm

HvHv

HdHd
HvHv

NmNm

Hd1Hd1
Hd3Hd3??
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Geologic Map Contacts on Geologic Map Contacts on 
Viking EDRsViking EDRs

�� major valley major valley 
�� diverted by faultingdiverted by faulting
�� cut new valleycut new valley
�� terminal deposits near        terminal deposits near        
transition with plainstransition with plains

previous image

this image

Sept. 17, 2001Sept. 17, 2001
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Geologic Map Contacts on Geologic Map Contacts on 
Viking EDRsViking EDRs

m07-00471

m03-03483

m02-03051

m01-0703

m03-01913

Sept. 17, 2001Sept. 17, 2001

~5 km
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~5 km

MOC ImagesMOC Images
m0303483&m0303483&
m0203051m0203051

L. Crumpler L. Crumpler -- NMMNHSNMMNHS Sept. 17, 2001Sept. 17, 2001

IsidisIsidis Site Site 
ScienceScience



from Hort Newsom
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Craters as Thermal SourcesCraters as Thermal Sources

Sept. 17, 2001Sept. 17, 2001

from Hort Newsom
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Rover Site No. Current
MER AMER A IP85AIP85A 4.62/85.214.62/85.21
MER BMER B IP98BIP98B 4.55/84.014.55/84.01

Five Proposed Target Ellipses Five Proposed Target Ellipses -- Image ContextImage Context

IP85AIP85AIP98BIP98B

11 4.3/84.34.3/84.3
22 4.1/89.64.1/89.6
33 4.4/83.24.4/83.2
44 4.0/85.64.0/85.6
55 3.7/82.33.7/82.3

ProposedProposed

84 86 88 9082

Isidis Isidis SitesSites
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MOC ROTO Image 
Locations

1 2

3

4

Five Proposed  Target Five Proposed  Target 
Ellipses Ellipses 

-- Geologic Context Geologic Context 

5
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Proposed Target Ellipses Proposed Target Ellipses -- Site 1: 4.3N / 84.3ESite 1: 4.3N / 84.3EIsidisIsidis Site ScienceSite Science
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Proposed Target Ellipse Proposed Target Ellipse -- Site 2: 4.1N / 89.6ESite 2: 4.1N / 89.6EIsidisIsidis Site ScienceSite Science
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Proposed Target Ellipses Proposed Target Ellipses --Site 3 & 5:4.4N / 83.2E & 3.7N / 82.3E Site 3 & 5:4.4N / 83.2E & 3.7N / 82.3E 
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Proposed Target Ellipse Proposed Target Ellipse -- Site 4: 4.0N / 85.6ESite 4: 4.0N / 85.6E

crustalcrustal section?section?
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MOLA vertical roughnessMOLA vertical roughness IsidisIsidis Site ScienceSite Science
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TES Thermal InertiaTES Thermal Inertia

• high TI “blobs”• high TI “blobs”
• uniformly high fc TI• uniformly high fc TI

regional TES
of Isidis basinarea zoomed below

• High TI inside southern rim
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Geolines on TES Thermal InertiaGeolines on TES Thermal Inertia

-3.5 km

-3.5 km
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MOLA Data Tracks Across IsidisMOLA Data Tracks Across Isidis--Libya Libya 
TransitionTransition

• all altimetry profiles between 82 E and 92E• all altimetry profiles between 82 E and 92E

Isidis
Planitia

Libya Montesgeologic

-3.5

IsidisIsidis Site Site 
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Spectral Minimum, Phobos: Spectral Minimum, Phobos: 
Mustard et al., 1993Mustard et al., 1993

Geologic MapGeologic Map
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Target Surface Properties for Isidis Sites

1 - 2 m 15 - 17 %350 - 400 mks250 - 300 mks
6.0 - 7.0 cgs
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0 - 2  m12 - 16 %400 - 500 mks330 - 390 mks
8.0 - 9.0 cgs

460 - 490 mks
11.0 - 11.5 cgs

4.3
275.7

1 

MER B                    136 km x 16 km / 91 degrees (window opening)

1 - 2  m15 - 17 %350 - 400 mks250 - 300 mks
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1 - 2 m14 - 24 %400 - 640 mks330 - 360 mks
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MER A                     133 km x 16 km / 82 degrees (window opening)
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Summary of Isidis Surface Properties

�� High Thermal InertiaHigh Thermal Inertia
�� High Fine Component Thermal InertiaHigh Fine Component Thermal Inertia
�� Moderate AlbedoModerate Albedo
�� High Rock Abundance & FinesHigh Rock Abundance & Fines
�� [High Red/Blue Ratio, (to N)][High Red/Blue Ratio, (to N)]

“…..thermal inertia, albedo, rock abundance and fine “…..thermal inertia, albedo, rock abundance and fine 
component ……”[component ……”[can be interpreted as representing acan be interpreted as representing a]”…..]”…..
surface surface [that][that] has little dusthas little dust, but a, but a weathered duricrust surface weathered duricrust surface 
that is bright (red)”..that is bright (red)”.. [[an example would bean example would be]”..]”.. a cemented a cemented 
mud flat with rocksmud flat with rocks.”.”--Golombek

• Rocky Sites with Possibly Weathered Crusty Surface• Rocky Sites with Possibly Weathered Crusty Surface
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Summary of Isidis Geologic Properties

�� Sediment fansSediment fans
�� low energy environment (not catastrophic  floods)low energy environment (not catastrophic  floods)

�� Fines and rocksFines and rocks
�� ReRe--worked sediments fromworked sediments from

�� previous deposition/previous deposition/paleolakespaleolakes
�� highland rocks and fineshighland rocks and fines
�� deep deep substrate mafic rockssubstrate mafic rocks

�� weathered highland materialsweathered highland materials
�� relatively relatively unweathered mafic materialsunweathered mafic materials
�� multiple “targets of opportunity”multiple “targets of opportunity” throughout all Isidis sites insuring throughout all Isidis sites insuring high high 
science valuescience value for any mission.for any mission.

��“…..long“…..long--lived fluvial system representing multiple wetting and drying lived fluvial system representing multiple wetting and drying 
episodes carrying sediments from early paleolakes, highland massepisodes carrying sediments from early paleolakes, highland massifs, and ifs, and 
local volcanic rocks.”local volcanic rocks.”
• semi• semi--mature fluvial system from early martian geologic mature fluvial system from early martian geologic 
history through late Hesperianhistory through late Hesperian
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Athena Science Potential at Isidis

PANCAMPANCAM
MiniMini--TESTES

PANCAM

MINI-TES

MÖSSBAUER
�diverse ferric/ferrous
�diverse weathering

RAT
�abundant rocks
�Noachian weathering

APXS
�rocks
�sample diversity
�sediments?

Microscopic imager
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Summary of Isidis Target SitesSummary of Isidis Target Sites

Site GeologySite Geology

Mission ScienceMission Science

Surface propertiesSurface properties

•sediment fans of paleolake & valley •sediment fans of paleolake & valley 
network provenancenetwork provenance

• rocky sites with weathered crusty surface• rocky sites with weathered crusty surface

• diverse mineralogy including likely• diverse mineralogy including likely
waterwater--altered (weathered) materialsaltered (weathered) materials
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MOC ROTO Images forMOC ROTO Images for IsidisIsidis

• zoomable CANVAS™ file with all MOC • zoomable CANVAS™ file with all MOC 
images of Isidis sites at full resolutionimages of Isidis sites at full resolution

[available 350 Mb file][available 350 Mb file]
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