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Figure F1. Eauripik Rise within the Caroline Basin showing location of Sites 
U1488–U1490 (yellow circles). 

Figure F2. Contoured bathymetric map showing location of Site U1490 and 
piston Core RR1313 PC39 on seismic Line RR1313-WP2-1 collected during 
R/V Roger Revelle 13-13 cruise. Bathymetry is based on EM122 multibeam 
survey collected during same cruise. Numbers along seismic lines (black) 
show common depth points. Contour interval = 20 m. 

Figure F3. Seismic Line RR1313-WP2-1 with location of Site U1490. Location 
of crossing seismic line shown with dashed line at top. CDP = common 
depth point. Seismic data available at http://www-udc.ig.utexas.edu/sdc/
cruise.php?cruiseIn=rr1313. 

Figure F4. Hydrographic temperature, salinity, and dissolved oxygen profiles 
near Sites U1488 and U1489 at hydrocast Station HC38 (Figure F2 in the Site 
U1489 chapter [Rosenthal et al., 2018f ]). NPSTW= North Pacific Subtropical 
Water, NPIW = North Pacific Intermediate Water, UCDW = Upper Circumpo-
lar Deepwater, LCDW = Lower Circumpolar Deepwater. 

Figure F5. Lithologic summary, Site U1490. cps = counts per second, MS = 
magnetic susceptibility, SHMSL = Section Half Multisensor Logger. 

Figure F6. Main lithologies for Subunits (A) IA, (B) IB, and (C) IC, Site U1490. 
Arrows show locations of smear slide samples with representative photo-
micrographs imaged in plane- (light background) and cross- (dark back-
ground) polarized light. 

Figure F7. Foraminifer ooze in Subunit IA, Hole U1490C. A. Core image. 
B. Enlargement of red box in A. C, D. GRA bulk density and L* for interval 
shown in A. 

Figure F8. Boundaries between (A, B) Subunits IA and IB and (C, D) Subunits 
IB and IC, Site U1490. 

Figure F9. Tephra layers, Site U1490. A. Base of Subunit IB. B–D. Subunit IC. 

Figure F10. Characteristic lithology in Subunit IC, Hole U1490A. A. Core 
images. B–D. Close-ups of dark layers (red boxes in A) and smear slide photo-
micrographs from those layers. 

Figure F11. Selected ash layers, Site U1490. A. Bubble wall shards. B. Mixture 
of shards and glass fragments. C. Vesicular glass fragments. D. Weathered 
microscoria. 

Figure F12. Coiling patterns in Pulleniatina, Hole U1490A. 

Figure F13. Downhole foraminifer preservation states, Site U1490. A. Light 
microscope images to assess the extent of fragmentation and staining and 
whether the tests are glassy or opaque. B. SEM images of selected speci-
mens (T. trilobus, G. woodi, and P. wuellerstorfi) as whole tests, umbilical side 
upward. C. High-magnification images of outer wall surfaces to examine 
additional features such as spine holes, pustules, etc. D. High-magnification 
images of wall cross sections to find original microgranules or diagenetic 
crystallites. E. High-magnification images of inner wall surfaces, focusing on 
evidence for internal overgrowth and cementation. 

Figure F14. Age-depth plot for Site U1490 showing integrated biomagne-
tochronology in Hole U1490A. An age of ~24 Ma was reached at the base of 
the sedimentary sequence based on extrapolation through Oligocene/Mio-
cene boundary biohorizons and the presence of common Cyclicargolithus 
abisectus (~24 Ma) at ~382 mbsf. Average sedimentation rates vary from 
~0.9 to 5 cm/ky. PF = planktonic foraminifer. 

Figure F15. Archive-half NRM intensity after 15 mT AF demagnetization, dis-
crete sample χ and SIRM, and discrete sample χARM/SIRM and 
IRM300mT/IRM1000mT ratios, Hole U1490A. 

Figure F16. A–F. Discrete sample AF demagnetization results, Hole U1490A. 
Left plots: intensity variation through progressive demagnetization steps. 
Middle and right plots: NRM vector measurements after each AF demagneti-
zation treatment on orthogonal (Zijderveld; blue = horizontal projections, 
red = vertical projections) and stereographic (solid squares = positive incli-
nation, open squares = negative inclination) projections, respectively. MAD 
= maximum angular deviation. 

Figure F17. NRM intensities before and after 15 mT AF demagnetization, 
WRMSL MS, maximum angular deviation (MAD) and inclination (dashed 
lines = predicted values assuming a geomagnetic axial dipole [GAD] field for 
normal [11.5°] and reversed [−11.5°] polarity for the site latitude) and decli-
nation (red = azimuthally corrected values for APC cores, dark red = manu-
ally rotated values for HLAPC cores) after 15 mT AF demagnetization, Hole 
U1490A. Black squares = discrete samples. Magnetostratigraphy and GPTS 
shown at right. Black = normal polarity, white = reverse polarity, gray = no 
magnetostratigraphic interpretation made from the data. 

Figure F18. NRM intensities before and after 15 mT AF demagnetization, 
WRMSL MS, and inclination (dashed lines = predicted values assuming a 
GAD field for normal [11.5°] and reversed [−11.5°] polarity for the site lati-
tude) and declination (red = azimuthally corrected values for APC cores, dark 
red = manually rotated values for HLAPC cores) after 15 mT AF demagnetiza-
tion, Hole U1490B. Magnetostratigraphy and GPTS shown at right. Black = 
normal polarity, white = reversed polarity, gray = no magnetostratigraphic 
interpretation made from the data. 

Figure F19. NRM intensities before and after 15 mT AF demagnetization, 
WRMSL MS, and inclination (dashed lines = predicted values assuming a 
GAD field for normal [11.5°] and reversed [−11.5°] polarity for the site lati-
tude) and azimuthally corrected declination for APC cores after 15 mT AF 
demagnetization, Hole U1490C. Magnetostratigraphy and GPTS shown at 
right. Black = normal polarity, white = reversed polarity. 

Figure F20. Physical property measurements, Holes U1490A and U1490B. 
GRA bulk density, magnetic susceptibility, and P-wave data were measured 
on the WRMSL for Hole U1490A. For Hole U1490B, GRA bulk density and 
magnetic susceptibility were measured on the STMSL, and P-wave velocity 
was measured on the WRMSL. cps = counts per second. 

Figure F21. MAD and WRMSL bulk density, WRMSL MS, NGR, and WRMSL P-
wave velocity overlaid on core photos (generated using Code for Ocean 
Drilling Data [CODD]; Wilkens et al., 2017) from Hole U1490A between 289 
and 317 mbsf. cps = counts per second. 

Figure F22. Comparison of discrete and whole-round P-wave velocity mea-
surements, Hole U1490A. Outliers are circled. 

Figure F23. WRMSL P-wave velocity compared with color reflectance, NGR, 
and WRMSL GRA bulk density and magnetic susceptibility, Hole U1490A. 
Blue shading = onset of higher downhole variability in the records, cps = 
counts per second. 

Figure F24. MAD dry, bulk, and grain densities and porosity, WRMSL GRA 
bulk density, and thermal conductivity, Hole U1490A. Black arrows = outliers 
in grain density. 

Figure F25. APCT-3 temperature-time series, Hole U1490A. Measurement in 
Core 10H (orange line) displays an anomalous increase over the unshaded 
interval, which should show an exponential decrease in temperature. 

Figure F26. Heat flow calculations, Hole U1490A. Green line = calculated 
thermal resistance, gray vertical line = average thermal conductivity value 
used for calculation of thermal resistance, dashed line = corrected thermal 
conductivity. 
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Figure F27. Color reflectance a* data for Holes U1490A–U1490C divided into 
50 m intervals. Upper panel shows the a* splice constructed by combining 
data from all available holes. (Continued on next three pages.) 

Figure F27 (continued). (Continued on next page.) 

Figure F27 (continued). 

Figure F28. WRMSL MS data for Holes U1490A and U1490B for the interval 
from 200–300 m CCSF, where MS was primarily used to determine core off-
sets and splice tie points. Upper panel shows the MS splice constructed by 
combining data from both holes. Note the change in vertical scale of the 
two plots. 

Figure F29. Spliced L*, a*, NGR, and WRMSL MS and GRA bulk density data, 
Site U1490. cps = counts per second. A. The entire spliced interval spans 
large changes in the absolute value and variability of the data and therefore 
the spliced records are also shown in 100 m intervals. For (B) 0–100 m CCSF 

and (C) 100–200 m CCSF, a* and L* were primarily used for correlation; for (D) 
200–300 m CCSF, MS was primarily used for correlation. (Continued on next 
page.) 

Figure F29 (continued). 

Figure F30. A. Comparison of mbsf and composite depth scales in the Site 
U1490 splice. B. Comparison of the growth of cumulative depth offset and 
mbsf scale. 

Figure F31. Methane, carbonate, TOC, and TN profiles, Hole U1490A. 

Figure F32. Interstitial water concentration profiles, Hole U1490A. Black stars 
= mudline samples. Fe mudline concentration was below detection limit 
and is not shown. 

Figure F33. Interstitial water concentration profiles, Hole U1490A. Black stars 
= mudline samples. 



<<
  /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


