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INTRODUCTION

Measurements were made of the magnetic properties
of 13 sediment samples from cores spanning the entire
depth of Hole 503A. The principal aim was to make a
preliminary assessment of the magnetic fabric of mate-
rial obtained from hydraulic piston coring (HPC) which,
though considerably bioturbated, might retain substan-
tial traces of any depositional alignment of magnetic
grains.

Earlier measurements on Deep Sea Drilling Project
cores (Rees, 1971; Rees and Frederick, 1974; Hailwood
and Sayre, 1979) suggested that the improved HPC sam-
pling technique should, other things being equal, pro-
vide good magnetic fabric information. The Hole 503A
sediments were known from shipboard measurements to
possess comparatively strong stable remanence and there-
fore seemed likely subjects for this assessment.

METHODS

Before magnetic fabric measurement, the natural remanent mag-
netization (NRM) of each sample was measured with a cryogenic
magnetometer, and its behavior under alternating field (AF) demag-
netization was recorded. This procedure provided a sample-by-sample
comparison of remanence and anisotropy of magnetic susceptibility.
We also hoped to obtain a magnetic reference azimuth, The mean sus-
ceptibility (X ) of each specimen was measured using a standard ac-
bridge technique, and susceptibility anisotropy measurements were at-
tempted with a standard low-field torsion magnetometer (King and
Rees, 1962) at 150-Oe RMS (Table 1).

With three exceptions, NRM intensities were in the
range 2.9 < J, < 9.9 x 10-6 gauss. All were stable
under AF demagnetization up to 200 to 600-Oe peak.
All NRM directions were near horizontal, which was ex-
pected for the latitude of deposition.

All specimens except two had mean susceptibilities in
the range 40 < K < 118 x 10-% emu. Koenigsberger
ratios for all specimens except one were also closely
grouped in the range 1.0 < Q, < 3.7.

These results suggest that the sediments have moder-
ately strong magnetization, probably caused by single-
domain magnetite grains. There was no obvious major
effect from the substantial bioturbation. It was, there-
fore, surprising to find little susceptibility anisotropy.
The susceptibility anisotropy parameter, A, an analog of
Q,, is commonly of the order 0.1 for sediments with
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detrital magnetism; in these sediments it was generally
much less than 0.01. The magnitudes of # were not far
above the noise level of the instrument.

The maximum- and minimum-susceptibility axes of
all measurable specimens, plotted relative to north as in-
dicated by NRM, are shown in Figure 1. Some grouping
is evident despite the closeness to the instrumental noise
level—maxima are clustered around a north-south hor-
izontal axis, and minima are clustered loosely about an
east-west axis. This combines with the observed high
and variable values of the parameter g (Table 1) to sug-
gest systematic deformation by east-west compression
(Graham, 1966).

But the most interesting aspect of the magnetic fabric
is its weakness. We do not know of any other compa-
rable case in which a magnetite-bearing sediment has
comparatively so little susceptibility anisotropy.

The most likely explanation of the remanence caused
by single domains implies individual magnetic particles
whose remanence is caused by their shape anisotropies.
If this is true, the magnetized particles cannot have been
individually and physically aligned by the field during
deposition, or a susceptibility anisotropy would accom-
pany the remanence. The shapes of the single domains
must be randomly oriented for there to be no such anisot-
ropy present.

We suggest two possible mechanisms. Both depend
on the magnetic particles being compound and made up
of noninteracting single-domain grains randomly orien-
ted in a nonmagnetic matrix. In the first mechanism, the
compound grains would be formed before deposition,
and the remanent magnetization would be depositional;
in the second, the compound grains would be formed by
alteration after deposition, and magnetization would be
a chemical remanent magnetization (CRM).

Professor M. S. N. Carpenter of the Institute of
Oceanographic Sciences has examined a few grains of a
magnetic separate taken from the material trimmed from
one of our specimens. His observations suggest that the
magnetization may be associated with clouds of sub-
microscopic inclusions in grains of altered ferromagne-
sian minerals, probably originally derived from basic ig-
neous rocks.

This suggests that one of our explanations may well
be on the right lines. Either seems quantitatively credi-
ble: The best chance of distinguishing between them
seems likely to come from a careful mineralogical study
of the nature and origin of the magnetic fraction.
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Table 1. Magnetic properties of specimens from Hole 503A.

Core/Section 00 = Jo , _Kmax —Kmin o G Kmax — Kint
(Qevelincm) NRM =J, x 10 Semu J00 K x10~0emu <% 03K 3 (Kmax + Kint)/2 — Kmin

5-2, 16 9.85 4.27 20 1.7 0.16 1.3

5-2, 116 6.01 3.76 13 1.6 0.16 1.1

11-2, 46 6.06 4.98 13 1.6 0.40 0.6

11-2, 129 6.53 4.92 11 2.0 0.45 0.5

15-2, 41 80.14 63.74 71 3.7 17.00 0.3

15-2, 116 3.76 1.10 13 1.0 0.42 0.9

19-2, 82 7.67 3.85 13 2.0 0.16 0.7

24-2, 13 2.92 2.22 10 1.0 0.53 1.6

29-2, 26 3.17 3.40 11 1.0 0.77 0.5

29-2, 76 4.71 3.32 8 2.1 0.38 1.2

34-2, 117 0.28 0.24 1 1.3 1.87 1.3

42-2, 116 3.04 1.52 7 1.5 0.45 0.7

48-2, 131 0.04 0.01 10 0.0 0.44 1.4
Note: All magnitudes are quoted in emu.
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Figure 1. Principal axes of susceptibility relative to north; estimated
from remanence (All measurable specimens; O = maximum sus-
ceptibility; X = minimum susceptibility; stereo [Wulff] net, lower
hemisphere.)
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