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Introduction: After studying the asteroid Vesta
between 2011 and 2012 [1], NASA’s Dawn spacecraft
entered its orbit around the dwarf planet (1) Ceres in
April 2015 [2]. The mission goal is to characterize the
geology, elemental and mineralogical composition,
topography, shape, and internal structure of Ceres [3].

Ceres” surface is affected by numerous impact cra-
ters and some of them show features such as channels
or multiple flow events forming a smooth, less cratered
surface, indicating possible post-impact resurfacing
[4,5].

Data: For the analysis of channels and flow fea-
tures Dawn Framing Camera (FC) data (monochrome
and color ratio images) [6] from the High Altitude
Mapping Orbit (HAMO) with a spatial resolution of
140 m/px as well as a Digital Terrain Model (DTM)
[7] derived from HAMO orbit data have enabled an
initial characterization of the surface. At the time of
this writing LAMO images (35 m/pixel) are just be-
coming available.

Flow features: Flow features occur on several cra-
ters on Ceres, such as Haulani, Ikapati, Occator, Ja-
rimba and Kondos in combination with smooth crater
floors [4,5,8,9]. They appear as extended plains,
ponded material, lobate flow fronts and in the case of
Haulani lobate flows originating from burst crest of the
central ridge [8] partly overwhelming the mass wasting
deposits from the rim. Haulani's crater flanks are also
affected by multiple flow events radiating from the
crater and partly forming breakages. Flows occur as
fine-grained lobes with well-defined margins (Fig.1)
and as smooth undifferentiated streaky flows covering
the adjacent surface. Thus, adjacent craters are covered
by flow material. The fine-grained flows partly build-
ing islands around solid blocks [8].

Occator also exhibits multiple flows but in contrast
to Haulani, the flows originating from the center over-
whelming the mass wasting deposits from the rim (for
more details see [9]).

The flows have a “bluish” signature in the ratio of
the FC color filters 5 (965nm), 2 (555nm) and 8
(440nm).

Figurel: Fine-grained lobate flows with well-defined
margins northwest of Haulani.

Channels: Channels occur at relatively fresh cra-
ters. They also show the “bluish” signature like the
flows and plains. Only few channels occur at older
“reddish” craters. The channels are relatively fresh
incised into flow features or crater ejecta. Most chan-
nels are small, narrow and have lobated lobes with
predominant distinctive flow margins. The widths vary
between a few tens of meters to about 3 km. The chan-
nels are found on crater flanks as well as on crater
floors.

Discussion: The occurrence of flow features indi-
cates viscous material on the surface. Those features
could be formed by impact melt. However, impact
melt is produced during the impact and assuming simi-
lar material properties as the ejecta, it is expected to
have nearly the same age as the impact itself, but the
flows and plains are almost free of craters, thus, they
seem to be much younger than the impact itself. In
addition, the source of impact melt flows is diffusely
distributed, but many of the observed flows originate
from district sources in the crater interior and the
flows, however, are well defined.


mailto:Katrin.Krohn@dlr.de

47th Lunar and Planetary Science Conference (2016)

The compositional differences derived from the
color ratio and possible time variable effects are relat-
ed to cryo-processes, either volcanic or glacial [4,5].
Furthermore, the suggestion of an occurrence of ice
within the Cerean crust [10] as well as possible salts
incorporated into a regolith layer [9,10,11] indicates
similar geological processes as seen on other icy bod-
ies. Some lobate flow-like deposits on Ganymede such
as at Sippar Sulcus are suggested to be formed by
volcanic eruptions creating a channel and flow, and
cutting down into the surface forming a depression
[12]. We see similarities in a smaller scale at Haulani.
Thus, an endogenic formation process cannot be ex-
cluded. Such as the impact triggered mobilization of
subsurface cryovolcanic deposits generating cro-
volcanic surface deposits.

<

Figure 2: Examples of channels on Ceres. A: Small
narrow channels on the floor of Haulani. B: well-
defined dark lobate channels on Haulanis floor. C:
Channel radial incising the crater flank of Haulani. D:
Narrow well-defined channels on the smooth plains of
Ikapati.

Future Work: Upcoming higher-resolution images
and DTMs will allow us to identify and to analyze the
flow features and channels more precisely. Additional
spectral information will allow us to estimate the com-
position of surface. This information will enable us to
understand the formation process of those features on
Ceres.

References: [1] Russell C.T. et al. (2013) Meteor-
itics & Planet. Sci. 1-4. [2] Russell C.T. et al. (2015)

2001.pdf

EPSC X, Abstract #2015-14. [3] Russell C.T. and
Raymond C. (2011) Space Sci. Rev., 163, 3-23. [4]
Jaumann R. et al. (2015) EPSC X, Abstract #2015-83.
[5] Jaumann R. et al. (2015) AGU, Abstract #P42A-05.
[6] Sierks H. et al. (2011) Space Sci. Rev., 163, 263—
327. [7] Preusker F. et al. (2015) EPSC X, Abstract
#2015-186. [8] Krohn K. et al. (2016) LPSC XLVII,
this issue. [9] Jaumann R. et al. (2016) LPSC XLVII,
this issue. [10] McCord T.B. and Sotin C. (2005) J.
Geophys. Res., 110, E05009. [11] Castillo-Rogez J.C.
and McCord T.B. (2010) Icarus 203, 443-459. [12]
Schenk P.M. and Moore J.M. (1995) JGR 100, E9,
19,009-19,022.

Acknowledgements: We thank the Dawn team for
the development, cruise, orbital insertion, and opera-
tions of the Dawn spacecraft at Ceres. Portions of this
work were performed at the DLR Institute of Planetary
Research, at the Jet Propulsion Laboratory (JPL) under
contract with NASA, as well as the German Aerospace
Center (DLR). Dawn data are archived with the NASA
Planetary Data System. K. Krohn is supported by the
Helmholtz Association (HGF) through the research
Helmholtz Postdoc Program.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



