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Figure F1. Peak rings are roughly circular rings of rugged hills and massifs
that stand above the otherwise flat crater floor. In peak-ring basins, the cra-
ter rim is the outer edge of a terrace zone. In multi-ring basins, two or more
rings (inward-facing asymmetric scarps) lie outboard of the central basin.
Photo credit: NASA.

Figure F2. Location of site survey data overlain on the gravity field. Coastline
is in white. Small black dots are cenotés. Marine seismic profiles acquired in
1996 and 2005 are shown in black dashed and solid lines, respectively. Off-
shore and onshore seismometer locations in the 1996 and 2005 surveys are
shown with large black and white circles, respectively. Existing well locations
are shown with yellow squares. Hole M0077A is shown with a yellow trian-
gle. Modified from Gulick et al. (2013); from Reviews of Geophysics.

Figure F3. Seismic reflection data along Chicx-A (see Figure F2 for location).
At about 20-30 km outboard of the crater rim at Chicxulub, the relatively
undisturbed, flat-lying, pre-impact stratigraphy is abruptly offset vertically
by 400-500 m (outer ring). The outer ring faults are observed out to radial
distances of 90-120 km, giving a crater diameter of ~195-210 km (Morgan
et al,, 1997; Gulick et al., 2008). Projected location of Site M0077 shown.
Modified from Gulick et al. (2008); from Nature Geoscience.

Figure F4. Hole M0077A projected onto a seismic reflection profile and
velocity model obtained from full-waveform inversion. Core was recovered
between 505.7 and 1334.69 mbsf. The principal targets were the PETM at
~600 mbsf, followed by the K-Pg boundary at ~650 mbsf and the rocks that
form the peak ring. The uppermost peak-ring rocks are formed from 100-
150 m of low-velocity material, below which there is a low-frequency reflec-
tor coincident with an increase in velocity. Modified from Morgan et al.
(2011); from Journal of Geophysical Research: Solid Earth.

Figure F5. Hydrocode simulation of the formation of the Chicxulub crater
(Collins et al., 2002; Morgan et al,, 2011). Layering shows stratigraphy; impact
point and center of crater are at a horizontal distance of 0 km. (A) Sedimen-
tary rock that forms the transient cavity rim collapsed inward and down-
ward, whereas (B) material in the central crater collapsed upward. C. In this
model, the stratigraphically uplifted material (central uplift) collapses out-
ward across the downthrown rim material to form a peak ring. D. Cross sec-
tion through the final crater. Color shows maximum shock pressures to
which rocks have been subjected during crater formation. Dashed line =
location of sediments that originally formed the transient cavity rim (see A).
Modified from Morgan et al. (2011); from Journal of Geophysical Research:
Solid Earth.

Figure F6. A. Location map of the State of Yucatan showing onshore drill
holes from the UNAM scientific drilling program (Holes U1-U8), the ICDP
borehole (Yax-1), and PEMEX drilling. All parts modified from Rebolledo-
Vieyra and Urrutia-Fucugauchi (2004); from Meteorics & Planetary Science.
(Continued.)

Figure F6 (continued). B. Lithologic columns and stratigraphy from PEMEX

and Yax-1 boreholes. Site M0077 is ~45 km from the crater center. (Contin-
ued.)

I0ODP Proceedings

Expedition 364 summary

Figure F6 (continued). C. Lithologic columns and stratigraphy from UNAM
and Yax-1 boreholes.

Figure F7. Numerical modeling of a hydrothermal system through a peak
ring in a large impact structure (redrawn from Abramov and Kring, 2007).

Figure F8. Microbial enumerations (log abundance per gram dry weight)
through the Chesapeake Bay impact structure, showing a modern-day
microbial habitat in the impactites. Modified from Cockell et al. (2009); from
Special Papers—Geological Society of America.

Figure F9. Generalized climate curve for the Cretaceous and Paleogene
derived from deep-sea benthic oxygen isotope data (Zachos et al., 1993,
2001). Also shown: Eocene/Oligocene boundary, PETM, K-Pg boundary, mid-
Maastrichtian event (MME), and early Aptian Oceanic Anoxic Event (OAE1a).
Modified from the Leg 198 Synthesis (Bralower et al., 2006).

Figure F10. Simulation of ejecta plume from Chicxulub 35 s after impact.
Green = basement, gray = projectile and sediments, light blue = atmo-
sphere, dark blue = mantle. Modified from Artemieva and Morgan (2009);
from Icarus.

Figure F11. Expedition 364 drilling strategy.
Figure F12. Lithology summary, Hole MOO77A.

Figure F13. Physical property data, Hole MO0077A. MS = magnetic suscepti-
bility, NGR = natural gamma radiation, MSCL = multisensor core logger, VSP
= vertical seismic profile.

Figure F14. Wireline downhole log data, Hole M0077A. Shallow and deep
reading resistivity (RLLS and RLLD), resistivity from induction (Res from IL),
conductivity (IL), P-wave sonic (V;), magnetic susceptibility (MSUS), total
gamma ray (GR), borehole fluid temperature (°T FTC; T° Oc), conductivity
(Cond FTC; Cond Oc), pH and redox, gravity and local magnetic field, bore-
hole tilt and azimuth, amplitude and traveltime acoustic images (ABI Ampli-
tude and ABI TT), borehole diameter (CAL and ACCAL), traveltime cross
section of the borehole (ABI TT cross section) and optical borehole image
(OBI).

Figure F15.VSP, velocity zones vs. depth regions, and lithostratigraphic units
(47.5-1325.0 m WSF), Hole M0077A. Linear best fits are assigned to four
manually picked velocity zones (right) and compared to depth regions (left).
Lines = upper and lower bounds of P-wave velocity using one standard devi-
ation.

Figure F16. Borehole deviation, Hole M0077A. A. True vertical depth.
B. North and east direction of the borehole path.

Volume 364




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 1200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 1200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


