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12. DATA REPORT: ELECTRICAL RESISTIVITY
AND X-RAY COMPUTED TOMOGRAPHY
MEASUREMENTS OF SEDIMENTARY

AND IGNEOUS UNITS FROM HOLE 801C
AND SITE 1149

Tetsuro Hirono? and Lewis J. Abrams3

ABSTRACT

The results of shore-based three-axis resistivity and X-ray computed
tomography (CT) measurements on cube-shaped samples recovered
during Leg 185 are presented along with moisture and density, P-wave
velocity, resistivity, and X-ray CT measurements on whole-round
samples of representative lithologies from Site 1149. These measure-
ments augment the standard suite of physical properties obtained dur-
ing Leg 185 from the cube samples and samples obtained adjacent to
the cut cubes. Both shipboard and shore-based measurements of physi-
cal properties provide information that assists in characterizing litho-
logic units, correlating cored material with downhole logging data,
understanding the nature of consolidation, and interpreting seismic re-
flection profiles.

INTRODUCTION

The majority of samples for this study are from the world’s oldest
(=170 Ma) in situ oceanic crust cored in Hole 801C. The physical prop-
erties of these primary crystalline rocks removed from depth and mea-
sured at atmospheric pressures are strongly related to both the original
porosity and secondary porosity because of stress unloading and the
coring process. Alteration products, infilling of fractures and voids with
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secondary phases, and contributions from sediment also influence the
physical state of the recovered oceanic crust. Thus, physical properties
measurements are indicators of lithologic type, texture, and degree of
alteration and are used to assess the physical state of the oceanic crust
with depth and to establish the correlation between downhole mea-
surements and cored material. The results of shore-based measurements
of resistivity and X-ray computer tomography (CT) of over 100 discrete
cube-shaped samples from Hole 801C and Site 1149 are presented in
Tables T1 and T2, respectively. Resistivity measurements on cored sam-
ples are particularly useful for a number of reasons; it is a measurement
that is also obtained from the borehole wall by downhole instruments,
and it is strongly dependent on porosity, type and amount of pore fluid
present, and pore structure geometry. These attributes are, in turn, the
most important variables controlling density and velocity in the basalts
cored in Hole 801C. Evaluation of physical properties measurements to
assess the physical state of oceanic crust are presented in R.D. Jarrard,
LJ. Abrams, R. Pockalny, R.L. Larson, and T. Hirono (unpubl. data) and
Hirono (this volume).

X-ray CT measurements of discrete samples of oceanic crust, sedi-
ments, and sedimentary rocks were obtained to image in a nondestruc-
tive measurement of internal structures in an attempt to further
quantify pore geometry. It was hoped that these images would provide
constraints for permeability measurements (Hirono, this volume); how-
ever, pore geometry was not resolvable using this technique.

DESCRIPTION OF SAMPLING

Cube-Shaped Samples

During Leg 185, igneous and sedimentary rocks were sawed as ori-
ented cubes (~2.2 x ~2.2 x ~2.2 cm sides), and velocities were measured
in three mutually perpendicular directions (x, y, and z). Standard mois-
ture and density, including density and porosity, were measured on the
smaller volume fragments adjacent to the cut cube (Fig. F1). One
sample per section (every 1.5 m) was generally taken in cores from Hole
801C, making this one of the best sampled in situ crustal sections (Ship-
board Scientific Party, 2000a). Six cube samples were taken of represen-
tative lithologies from Hole 1149B (Table T2). These sample cubes were
then used for shore-based measurements of electrical resistivity and for
X-ray CT imaging, which is presented in this data report.

Whole-Round Samples

During Leg 185, whole-round samples of representative sediments
and rocks from Site 1149 were taken and immediately sealed in bags for
subsequent shore-based permeability experiments (Hirono, this vol-
ume). X-ray CT measurements of these samples were obtained in an un-
successful attempt to quantify the pore structures as a reference for
permeability measurements (Hirono, this volume). Shore-based
measurements of X-ray CT, velocity, and moisture and density on these
samples are presented in Table T3.

T1. Wet and dry resistivity and av-
erage Nct of cube samples, p. 15.

T2. Wet and dry resistivity along
three orthogonal directions of
cube samples, p. 17.

F1. Schematic diagram for sam-
pling, p. 7.

T3. Moisture and density, resis-
tivity, and average Nct of whole-
round core samples, p. 18.
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ELECTRICAL RESISTIVITY

Electrical resistivity was measured on the cube-shaped samples by the
simple apparatus shown in Figure F2. Two cells contain a conductive
medium of agar-agar with KCIl. Samples were placed tightly in the cen-
tral support member between these cells, and measurements were taken
along three orthogonal directions (Fig. F1). The electric current was
measured at constant voltage. Resistivity (p [2@m]) can be calculated us-
ing Ohm's law after correction for the length (L [Q2m]) and contact area
(S = m?) of each sample as follows:

R=(L/S)p

where R is electric resistance (in Q). Measurements are accurate to
within 10%. Samples were first oven dried at 105°C for 24 hr and al-
lowed to cool in a desiccator. Resistivity measurements were then ob-
tained (dry resistivity). Resistivity was again determined after samples
were soaked in distilled water for 24 hr (wet resistivity). All the data are
shown in Tables T1 and T2. Ten of the cube samples had resistivities too
high to measure using our equipment (i.e., >9999.9 Qm). Wet resistivi-
ties of whole-round cores were also measured along the vertical (z) di-
rection (Table T3).

Wet resistivity data are compared to downhole measurements of re-
sistivity obtained with the Dual Laterolog (Fig. F3). Hydrothermal de-
posits and interpillow material show the highest resistivity anisotropy,
and the resistivities of discrete samples are generally higher than those
of downhole logging, although they show similar trends. This differ-
ence is primarily because of downhole logging sensitivity to larger-scale
porosity.

X-RAY CT

X-ray CT is a radiological imaging system first developed by
Hounsfield (1973). The attenuation of two-dimensional fan beams of X-
rays that penetrate a sample is measured by an array of detectors. These
X-ray projection data from various directions are obtained by stacking
contiguous two-dimensional images (Fig. F4). The degree of X-ray
attenuation depends on the density and atomic number of atoms com-
posing the samples. Higher density and higher atomic numbers result
in higher attenuation of X-rays.

An X-ray CT scanner (W2000) at the Geological Survey of Japan (Hi-
tachi Medical Co., Tokyo, Japan) was used in the present study (Fig.
F4A). A target (Mo-W alloy) in an X-ray tube produces X-rays by
collision with electrons accelerated at 120 kV with a 150-mA current. X-
rays that have penetrated the sample are measured by 768 detectors.
The in-plane resolution (voxel size) of the X-ray CT is 0.31 mm. The X-
ray CT reports the data in the form of the so-called CT number (Nct) de-
fined as

Nct = (N - Nw)/Nw x 1000,
where N is the linear X-ray absorption coefficient of the sample and Nw

is the linear absorption coefficient of the standard reference, pure water.
The Nct of water appears with a value of 0 and that of a nonattenuating

F2. Equipment used for measuring
electrical resistivity, p. 8.

F3. Wet resistivities along three
mutually perpendicular directions
of cube samples, p. 9.
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material, such as air, appears with a value of -1000. The Nct is a func-
tion of the density, state, and chemical composition of the material in
any voxel.

The typical imaging parameters used are as follows:

Reconstruction filter = 6.

X-ray tube current = 120 mA (cube samples) or 100 mA (whole
rounds).

Voltage = 150 kV (cube samples) or 120 kV (whole rounds).

Slice thickness = 1.0 mm (thickness of the X-ray fan beam).

Voxel size =0.313 x0.313 x 1.0 mm?3.

Scan time = 4.0 s.

Imaging diameter = 160 mm.

Pixel matrix size = 512 x 512.

In addition, T.B.C. compensation (a compensation filter) is applied to re-
move the high-attenuation artifact that generally appears in CT images
from the outer rim of a sample.

The output CT images are digitized as TIFF formatted, 16-bit, gray-
scale image files. The original data are converted to 8-bit color images
because the operating systems of popular personal computers such as
Macintosh and PC cannot generally support 16-bit images. The
converted 256-color values (8 bit) are linearly interpolated over a range
of Ncts from 0 to 4000. Each color grade in an X-ray CT image conse-
quently represents a 15.625-Nct range (e.g., Fig. F5).

A series of eight slice images was obtained from each cube sample.
The space between each slice is 3 mm (Fig. F4B), and each slice has a 1-
mm thickness (Fig. F4C). For the whole-round cores, there is no space
between each slice and each slice has a 1-mm thickness (Fig. F6A). The
image from the middle slice (Fig. F4B) on both cubes and whole-round
samples was used for the calculation of the average Nct. Because one
slice image has 60 pixels x 60 pixels, the average is from 3600 Nct. The
results are presented in Tables T1, T2, and T3.

Processed CT images from whole-round core samples of representa-
tive lithologies are shown in Fig. F5. Lamination can be observed in the
radiolarian porcellanite and chert and nannofossil chalk samples. The
high attenuation of X-rays (red) displayed in Figure F5G appears to be
associated with a relatively altered portion of the sample. Although al-
tered basalt has a lower density than fresh basalt, the relatively high Nct
indicates the presence of atoms of a high atomic number. We speculate
that this is due to absorption of heavy metals (e.g., Zn) onto the surface
of clay minerals.

Three-dimensional X-ray attenuation distribution can be recon-
structed using a series of slice images (Fig. F4B). An example of such a
reconstructed image is shown in Figure F6A, and a cross-sectional
image perpendicular to coring direction (z-vertical) is shown in Figure
F6B. X-ray CT images of selected cube samples are shown in Fig. F7.

The relationships between the average Nct from basalt cube samples
and shipboard wet bulk density values (Shipboard Scientific Party,
2000a; see Table T11, p. 204, in the “Site 801" chapter) are shown in
Figure F8. Samples with higher density generally correlate with higher
Nct samples (R = 0.89), as expected. There are some exceptions such as
basalt Sample 185-801C-33R-1, 11-13 cm, which has a relatively low
density (2.49 g/cm?) and a relatively high Nct (3875). Again, this indi-
cates an association of atoms of high atomic number with alteration
minerals.

F5. X-ray CT images of whole-
round core samples, p. 11.

F6. Three-dimensional X-ray CT
image of a whole-round core
sample, p. 12.
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F7. X-ray CT images of selected
cube samples, p. 13.

F8. Crossplot of average Ncts from
all cube samples, p. 14.
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Figure F1. Schematic diagram for sampling. Cube samples were used for shipboard measurements of P-
wave velocity and shore-based measurements of electrical resistivity and X-ray CT. Shipboard measure-
ments of moisture and density were made on samples adjacent to cut cubes.

Sample for shipboard
measurements

2.2cm

Cube sample



T. HIRONO AND L.J. ABRAMS
DATA REPORT: ELECTRICAL RESISTIVITY AND X-RAY CT 8

Figure F2. A. Schematic diagram of the equipment used for measuring electrical resistivity. B. Photograph
of the apparatus with a sample cube.

A
power
supply detector
current voltage electrode
electrode
cell cell
sample

agar-agar with KCI




T. HIRONO AND L.J. ABRAMS
DATA REPORT: ELECTRICAL RESISTIVITY AND X-RAY CT

9

Figure F3. Wet resistivities along three mutually perpendicular directions from cube samples from Hole
801C. Downhole measurements of borehole resistivity from the Dual Laterolog tool are plotted as a solid

line. Circles = x-direction, diamonds = y-direction, crosses = z-direction.
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Figure F4. A. Photograph of the medical X-ray CT scanner W2000. B. Schematic of slice imaging of an X-
ray CT. C. Thickness of each slice = 1 mm.
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Figure F5. X-ray CT images of whole-round core samples from Site 1149. A. Sample 185-1149A-3H-4, 130-
140 cm. B. Sample 185-1149A-17H-2, 140-150 cm. C. Sample 185-1149C-6R-1, 47-53 cm. D. Sample 185-
1149B-18R-1, 121-126 cm. E. Sample 185-1149B-27R-1, 0-12 cm. F. Sample 185-1149C-8R-1, 47-51 cm. G.
Sample 185-1149D-8R-1, 83-90 cm. H. Color scale for the Nct. Each color grade has a range of 15.625 Nct.
Blue = low attenuation, red = high attenuation. Lithologies are as given during Leg 185 (Shipboard Scien-
tific Party, 2000a). Nct = CT number.
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Figure F6. A. Three-dimensional X-ray CT image of a whole-round clay sample (Sample 185-1149A-3H-4,
130-140 cm). B. Vertical (z) cross section of the sample with CT number (Nct) color scale. Blue = low atten-
uation, red = high attenuation.
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Figure F7. X-ray CT images of selected cube samples recovered from Hole 1149B. A. Sample 185-1149B-7R-
1, 3-5 cm. B. Sample 185-1149B-16R-1, 79-81 cm. C. Sample 185-1149B-18R-1, 15-17cm. D. Sample 185-
1149B-24R-1, 31-33 cm. E. Sample 185-1149B-27R-1, 14-16 cm. F. Sample 185-1149B-28R-2, 36-38 cm. G.

Color scale for CT number (Nct). Each color grade has a range of 15.625 Nct. Blue = low attenuation, red =
high attenuation.
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Figure F8. Crossplot of average CT numbers (Ncts) from all cube samples (see Tables T1, p. 15; T2, p. 17)
and shipboard wet bulk density (Shipboard Scientific Party, 2000a; see Table T11, p. 204, in the “Site 801"
chapter). One different least-squares regression line is shown in this graph.
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Table T1. Wet and dry resistivity along three orthogonal directions and average Nct of cube sample, Hole
801C. (Continued on next page.)

Resistivity (Qm)

Core, section, Depth Average Igneous Igneous
interval (cm) (mbsf)  x(dry) y(dry) z(dry) x(wet) vy (wet) z(wet) Nct Lithology structure unit
185-801C-
14R-1, 38-40 604.38 2829 304.3 289.1 2944 279.6 287.8 3562.5 Aphyric basalt Flow 34
14R-2, 81-83 606.12 221 22.5 21.5 27.0 25.5 25.6 3093.8  Aphyric basalt Flow 34
14R-2,121-123 606.52 152.7 166.4 166.9 199.8 2144 209.4 3437.5 Aphyric basalt Pillow 35
14R-3, 44-46 607.22 20.8 24.8 25.2 25.7 29.8 28.9 3062.5 Aphyric basalt Pillow/flow 37-2
14R-3, 96-98 607.74 20.7 19.4 18.9 27.0 26.0 24.3 3750.0 Interpillow material (orange) Pillow 37-5
14R-5, 51-53 610.13 181.1  220.2 124.1 159.3 186.5 128.7 3671.9  Aphyric basalt Pillow/flow 38-4
15R-1,12-14 613.82 9999.9 9999.9 9999.9 2371.8 1771.3 23725 3265.6 Interpillow material (white/ Breccia 39
green)
15R-1, 72-74 614.42 101.2  111.0 288.0 151.4 1933 563.9 3984.4 Interpillow sediment (red) Sediment 40
15R-2, 9-11 615.11 85.5 84.4 94.9 86.6 85.9 92.3 3484.4  Aphyric basalt Pillow 41-3
15R-3, 50-52 616.91 44.8 47.2 441 48.7 52.2 47.3 3234.4  Aphyric basalt Pillow 43-5
15R-3,118-120 617.59 9999.9 9999.9 9999.9 3380.4 3847.6 3379.3 3625.0 Interpillow material (red/ Sediment 43-8
brown)
15R-4, 60-62 618.31 5243 378.7 496.1 652.8 416.5 541.7 3562.5 Aphyric basalt Flow 44
15R-6, 14-16 620.12 34.0 33.8 34.3 37.3 36.9 36.7 32344  Aphyric basalt Flow 45
15R-7,13-15 621.51 1.1 1.7 12.6 16.3 16.2 17.2  2531.3  Aphyric basalt (pale green) Pillow 46-2
15R-7, 51-53 621.89 99999 9999.9 9999.9 19534 1713.7 2576.6 3187.5 Interpillow material (brownish  sediment 46-3
red)
16R-1, 89-91 624.19 3359 3152 3140 404.8 339.0 339.7 3765.6 Aphyric basalt Pillow 47-3
16R-3, 8-10 626.1 NR NR NR 3112.1 2869.5 4487.1 3156.3 Hydrothermal deposit (yellow)  Hydrothermal 48
16R-3, 45-47 626.47 71.4 74.0 83.5 94.6 96.5 123.7 3843.8 Interpillow material Sediment 49-1
16R-3, 85-87 626.87 27.0 19.6 12.4 171 16.3 15.9 2796.9  Aphyric basalt (green) Pillow 49-2
16R-4, 1-3 627.44 NR 593.2 545.0 2506.6 496.2 393.6 3812.5 Aphyric basalt Flow 49-3
16R-4, 72-74 628.15 9999.9 9999.9 9999.9 15514 1647.8 1701.4 3625.0 Aphyric basalt Flow 49-3
16R-5, 49-51 629.38 85.1 76.0 125.5 86.4 90.7 1427 3593.8 Aphyric basalt Pillow 49-5
17R-1, 50-52 633.3 9999.9 9999.9 9999.9 2728.4 2670.1 3302.0 3796.9 Aphyric basalt Pillow 49-7
17R-3, 37-39 636.15 9999.9 9999.9 9999.9 1436.9 1483.3 1621.5 3875.0 Aphyric basalt Pillow 49-11
17R-3,121-123 636.99 29.6 19.9 39.2 29.9 24.3 40.4 3343.8  Aphyric basalt Pillow 49-13
17R-4, 88-90 638.1 9999.9 9999.9 9999.9 4021.9 1366.9 1850.1 2531.3 Interpillow material (white/ Pillow 50-5
green)
18R-1, 79-81 64299 2242 2946 1463 208.1 265.0 127.6 3828.1 Aphyric basalt Pillow 50-8
18R-2, 30-32 644 207.6 168.2 136.0 209.4 213.6 1554 3671.9 Aphyric basalt Pillow 50-10
19R-1, 71-73 652.41 1146 109.3 120.8 120.8 113.7 121.1 3703.1  Aphyric basalt Flow 50-14
19R-3, 6-8 654.45 235.6 2221 238.2 213.1 223.0 2209 3609.4 aphyric basalt Flow 50-18
20R-1, 45-47 661.15 47.5 50.9 51.6 55.1 54.8 55.2 3750.0  aphyric basalt Flow 50-21
20R-2, 94-96 663.06 57.6 58.6 61.6 61.1 61.6 67.0 3359.4  aphyric basalt Flow 50-24
21R-1,100-102 671 1369.6 13279 1319.2 1262.2 1270.9 1277.8 3828.1 aphyric basalt Pillow/flow 50-26
21R-2,117-119 672.6 398.5 3343 3309 3221 326.3 331.4 36719  aphyric basalt Pillow/flow 50-27
21R-3, 70-72 673.35 2025 1653 1746 1828 1704 178.1 3500.0 aphyric basalt Pillow/flow 50-27
22R-1,114-116 674.74 48.7 18.2 16.7 39.3 17.9 17.6  2953.1 Aphyric basalt with vein Pillow/flow 50-36
22R-2, 60-62 675.44  221.5 227.7 250.5 2721 2246 2469 3625.0 Aphyric basalt Flow 50-39
23R-1, 39-41 682.29 8224 910.3 490.1 8447 876.8 457.4 38125 Aphyric basalt Flow 50-43
23R-3,41-43 684.99 378.1 399.1 6524 385.1 386.1 694.0 3781.3  Aphyric basalt Flow 5045
23R-4, 58-60 686.56 119.6 126.6 117.4 119.1 1229 117.5 3593.8  Aphyric basalt Pillow/flow 50-48
24R-1, 35-37 691.65 149.4 2155 1673 150.0 160.1 168.5 3593.8  Aphyric basalt Pillow/flow 50-51
24R-2, 44-46 693.07 5184 3939 389.9 4655 4326 431.7 3859.4 Aphyric basalt Flow 50-55
24R-3, 22-24 694.35 2379 2449 236.7 222.6 2243 217.0 3796.9 Aphyric basalt Pillow 50-57
25R-1, 95-97 701.65 362.3 249.2 2298 336.5 246.8 220.5 3812.5 Aphyric basalt Pillow 50-61
26R-1, 96-98 711.16 120.0 94.6 93.1 99.2 95.7 97.1 3796.9  Aphyric basalt Flow 50-65
26R-2,100-102 712.53 409.7 4013  493.7 438.7 413.2 479.7 3875.0 Aphyric basalt Flow 50-65
27R-1,98-100 720.68 107.0 80.4 81.1 77.6 86.6 79.6 3531.3  Aphyric basalt Flow 50-68
27R-2, 39-41 721.37 516.1 450.0  490.7 385.2 399.6 410.6 3781.3  Aphyric basalt Flow 50-69
27R-3, 84-86 723.32 99999 9999.9 9999.9 1962.2 1956.4 2452.1 3703.1 Aphyric basalt Flow 50-71
27R-4,141-143 725.19 9999.9 9999.9 9999.9 2052.2 1734.4 1692.7 3703.1 Aphyric basalt Flow 50-71
28R-2, 22-24 730.26  9999.9 9999.9 9999.9 1436.9 1743.8 1869.0 37344  Aphyric basalt Flow 50-72
28R-2, 144-146 731.48 258.6 108.4 133.2 2255 111.2 125.8 3984.4 T. Hirono, personal sample
29R-1, 96-98 738.86 173.5 1523 150.0 161.2 147.2 136.8 3625.0 Sparsely olivine phyric basalt Flow 51-2
30R-1, 19-21 747.49 278.1 231.0 2374 2047 2102 209.1 3593.8 Sparsely olivine phyric basalt Flow 51-2
30R-2, 101-103 749.75 1658.5 1603.4 15479 1315.2 1351.4 1416.4 3843.8 Sparsely olivine phyric basalt Flow 51-2
30R-3, 67-69 750.73 1555.6 1267.8 1283.1 1399.7 1211.3 1206.2 3703.1 Sparsely olivine phyric basalt Flow 51-2
30R-4, 5-7 751.43 878.9 808.4 851.2 7323 738.2 716.2 3859.4 Sparsely olivine phyric basalt Flow 51-2
30R-5, 12-14 752.28 312.7 283.0 289.6 241.6 249.5 246.1 3750.0 Sparsely olivine phyric basalt Flow 51-3
31R-1, 40-42 757 60.9 43.3 40.8 39.2 34.5 33.1 3359.4  Sparsely olivine phyric basalt Flow 51-5
31R-2, 86-88 758.76  1650.3 1518.7 20259 1428.1 13179 1330.7 3953.1 Sparsely olivine phyric basalt Flow 51-6
31R-3, 50-52 759.68 2459.1 2458.9 2379.4 1529.5 1570.4 1399.5 3984.4 Sparsely olivine phyric basalt Flow 51-6
31R-4, 52-54 761.11 14759 14325 1491.8 1204.1 1170.0 1165.4 3765.6 Sparsely olivine phyric basalt Flow 51-6
31R-5,1-3 762.05 1682.5 1292.1 1392.1 1160.8 1127.6 1141.9 3968.8 Sparsely olivine phyric basalt Flow 51-6
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Table T1 (continued).
Core, section, Depth Resistivity (2m) Average Igneous Igneous
interval (cm) (mbsf)  x(dry) y(dry) z(dry) x(wet) vy (wet) z(wet) Nct Lithology structure unit
31R-7,93-95 765.67  920.2 9189 1019.8 786.4 787.6 807.1 3812.5 Sparsely olivine phyric basalt Flow 51-6
32R-1, 25-27 766.55 155.0 160.0 155.2 138.8 1424 142.8 3875.0 Sparsely olivine phyric basalt Flow 51-6
32R-2, 57-59 768.37 1548 156.7 171.1 131.0 127.4 161.9 3687.5 Aphyric basalt Pillow/flow 52-4
33R-1, 11-13 775.81 166.5 151.8 171.0 109.3 1139 1244 3875.0 Aphyric basalt Pillow/flow 52-4
34R-1, 48-50 785.78 166.3 1589 1643 1245 1275 122.8 3656.3 Sparsely olivine phyric basalt Pillow/flow 53-2
34R-2, 61-63 787.15 2203 1924 187.8 198.2 195.1 186.4 3687.5  Sparsely olivine phyric basalt Pillow/flow 53-3
34R-3,129-131 789.3 2444 2246 2624 173.8 191.2 206.1 3984.4  Sparsely olivine phyric basalt Flow 53-7
35R-1, 84-86 795.74 84.6 90.1 87.4 84.8 84.4 86.2 3671.9  Sparsely olivine phyric basalt Flow 53-8
35R-2, 4-6 796.31 1353 136.8 1456 108.6 105.1 115.8 3984.4  Sparsely olivine phyric basalt Flow 53-8
35R-2,122-124 797.49 257.4 2131 297.4 2369 219.6 304.2 3671.9 Sparsely olivine phyric basalt Pillow/flow 53-9
35R-4, 9-11 799.21 270.6 2727 297.2 2060 2153 209.7 3984.4 Sparsely olivine phyric basalt Flow 53-12
36R-1, 113-115 805.23 142.1 1416 150.7 106.6 1129 119.6 3796.9 Aphyric basalt Flow 53-14
36R-2, 11-13 805.55  205.7 1925 2424 177.1 173.0 219.3 3750.0 Aphyric basalt Pillow 53-15
36R-3, 41-43 807.18 131.4 1046 1033 109.3 84.2 91.3 3640.6  Aphyric basalt Flow 53-16
36R-4, 106-108 809.25 113.7 80.7 84.0 77.1 77.1 76.6 3750.0  Aphyric basalt Flow 53-19
37R-1,140-142 814.7 122.3 131.1 124.5 117.6 121.9 116.9 3453.1 Aphyric basalt Flow 54
37R-2, 42-44 815.17 94.0 108.4 93.6 89.8  105.1 86.5 3750.0  Aphyric basalt Flow 54
37R-3,117-119 117.02 9519 997.7 9469 7348 760.6 761.7 3625.0 Aphyric basalt Flow 54
37R-4, 8-10 817.34 1375.0 1282.1 1344.1 890.5 9654 848.0 3984.4 Aphyric basalt Flow 54
37R-6, 72-74 820.52 1407.2 943.2 1103.5 838.2 769.9 727.7 3546.9 Aphyric basalt Flow 54
37R-7, 68-70 821.98 397.1 311.5  332.0 2934 262.1 263.5 3546.9 Aphyric basalt Flow 54
38R-1, 35-37 823.15 153.7 1645 161.6 149.6 1539 153.6 3484.4  Aphyric basalt Flow 54
38R-2,113-116 825.39 1949 160.7 1558 120.5 118.1 123.6 3890.6 Aphyric basalt Flow 54
39R-1,104-106 833.24 271.7 127.6 107.1 1658 89.4 81.7 3750.0  Aphyric basalt Flow 55-6
40R-2, 68-70 843.66 57.3 46.2 48.1 41.1 41.1 43.6 3234.4  Aphyric basalt breccia Breccia 56
41R-1,109-111 851.89  263.0 2219 2494 1742 205.1 197.3 3562.5  Aphyric basalt Flow 57
42R-1,32-33 860.32  439.8 463.6 5164 282.6 348.2 301.7 3625.0 Aphyric basalt Flow 57
43R-1,99-101 870.09  289.7 3106 279.0 207.8 231.0 197.4 3750.0 Aphyric basalt Pillow 58-3
43R-2,112-114 871.68 75.3 79.2 83.2 56.2 60.0 57.0 3500.0  Aphyric basalt Flow 58-3
44R-1, 18-20 878.98 69.4 70.9 71.8 69.3 61.6 62.0 3296.9  Aphyric basalt Flow 59
44R-2, 62-64 880.68 1440 136.4 1450 109.0 99.9 100.7 3562.5 Aphyric basalt Flow 59
44R-3, 32-34 881.88 60.6 62.5 55.4 48.1 50.1 48.1 3281.3  Aphyric basalt Flow 59
45R-2, 34-36 890.1 125.9 99.1 90.8 87.6 78.4 71.0 3281.3  Aphyric basalt Pillow/flow 60-4
46R-1, 19-21 898.19 161.2 1841 169.1 130.3 131.0 117.5 3531.3  Aphyric basalt Flow 60-7
46R-2, 90-92 900.32 70.9 69.5 70.7 60.2 61.2 58.3 3125.0 Aphyric basalt Flow 60-7
46R-3, 36-38 901.07 106.8 79.4 81.3 80.9 74.8 73.0 33125  Aphyric basalt Pillow/flow 60-8
47R-1, 29-35 907.99 397.6 296.7 293.2 300.4 307.7 299.2 3437.5 Aphyric basalt Pillow 60-11
48R-1, 49-51 917.19  562.7 515.7 554.7 463.4 436.2 460.9 3906.3  Aphyric basalt Pillow/flow 60-13
48R-2,98-100 91898 897.3 1102.8 966.8 758.8 907.7 825.6 3328.1 Aphyric basalt Pillow/flow 60-15
49M-1,43-45  928.73 105.8 99.0 103.1 100.7 100.9 103.2 3515.6 Aphyric basalt Pillow 60-18
52M-1, 8-10 932.88 1041.3 8284 411.0 1009.8 759.7 704.4 3765.6 Aphyric basalt Pillow/flow 60-26

Notes: Nct = CT number. NR = no recovery.
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Table T2. Wet and dry resistivity along three orthogonal directions of cube sam-
ples, Site 1149.

Core, section, Depth Resistivity (Qm) Average

interval (cm) (mbsf)  x(dry) y(dry) z(dry) x(wet) y(wet) z(wet) Nct Lithologic unit
7R-1, 3-5 203.73 29.8 31.5 25.2 27.6 26.5 24.0 1516 Unit Il (porcellanite)
16R-1, 79-81 283.09 13.7 12.6 12.3 1.3 11.9 1.1 1093 Unit IV (chalk)
18R-1,15-17  301.75 17.8 11.8 15.2 12.8 9.7 10.3 1250 Unit IV (marl)
24R-1,31-33  359.51 2333 231.8 3476 159.9 1539 2443 1875 Unit IV (chert)
27R-1,14-16  387.74 21.7 16.8 26.3 13.2 12.1 14.6 2234 Unit IV (marl)
28R-2,36-38  398.78 20.2 14.5 243 13.5 14.5 17.2 2500 Unit IV (marl)

Notes: Lithology and lithologic units are as defined during Leg 185 (Shipboard Scientific Party, 2000a). Nct
= CT number.
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Table T3. Index properties, resistivity, and Nct number of whole-round
core samples, Site 1149.

Wet-bulk Water P-wave

Core, Depth densit;/ Porosity ~ Void  content Resistivity velocity Average

section (mbsf)  (g/cm?) (%) ratio (%) (Qm) (m/s) Nct Lithology
185-1149A-

3H-4 19.50 1.46 72.9 2.69 51.2 68.65 1532 696  Clay (Unit )

8H-4 67.10 1.43 74.8 297 53.5 73.83 1515 832  Clay (Unitl)

13H-4  114.60 1.33 80.9 4.24 62.5 33.66 1554 640  Clay (Unit )

17H-2  149.60 1.36 60.8 1.55 45.7 32.2 1522 944 Clay (Unit Il)
185-1149B-

3R-1 171.70 1.50 70.8 2.43 48.5 49.68 1508 1328  Clay (Unit Il)

18R-1  302.81 2.33 5.1 0.05 2.2 3665.33 4946 2000  Chert

27R-1  387.60 2.21 329 0.49 15.2 80.47 2172 2016  Chalk

29R-3  410.58 2.69 6.4 0.07 2.5 632.7 4606 2781 Basalt

30R-2  418.33 2.59 9.0 0.10 3.5 355.93 4840 2641 Basalt
185-1149C-

6R-1 312.87 2.19 8.0 0.09 3.7  3491.46 3219 1797  Porcellanite

8R-1 388.67 2.37 24.7 0.33 10.7 135.65 2356 1828  Marl

11R-1 418.41 2.31 8.1 0.09 3.6 459.77 5167 2016  Basalt
185-1149D-

8R-1 330.13 2.77 5.9 0.06 2.2 427.46 4569 1828  Basalt

Notes: Shore-based moisture and density were measured using equipment and methods similar
to those used during Leg 185 (Shipboard Scientific Party, 2000b). Lithology and lithologic
units are as defined during Leg 185 (Shipboard Scientific Party, 2000a). Nct = CT number.
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