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Evidence of disturbance by benthic burrowing organisms is commonly
observed in deep-sea sediment cores but these same cores often possess
good magnetic records, especially of field reversals.

The natural rem-

anent magnetism (NRM) of these burrowed sediments cannot be a depositional
detrital remanence (DRM) but must rather have been acquired at some later
time.

An experiment was designed to demonstrate that a post-depositional

DRM could be acquired in deep-sea sediment in conjunction with sediment
disturbance similar to that caused by benthic fauna.
A quantity of sediment was obtained from core RC14-14, the magnetic
properties of which have been described previously by_Opdyke et al.

(1973).

A slurry was made with this sediment by the addition of distilled water
until the water content was in the Lange of 63 to 75 percent by weight.
The sediment slurry was thoroughly stirred with a glass rod in the presence
of a known magnetic field and allowed to partially dry in the same field.
Several _oriented specimens were obtained for magnetic measurements by pressing a 2.5 em diameter plastic cylinder into the partially dried sediment.
The remanence acquired by the stirred, reconstituted sediment had the
following characteristics:
1.

It accurately recorded the direction of the ambient field as

illustrated in Figure 1.

The dotted curve in this figure represents the

variation of remanent inclination with field inclination observed in redeposition experiments performed on varve sediments by King (1955).

The

difference between this curve and the line of perfect agreement is "inclination error"; no systematic inclination error was present in the remanent
record of the field direction in the reconstitution experiments.
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FIELD INCLINATION
Figure 1.

Inclinations of the control field and the remanent
magnetization of the reconstituted sediment (after
Kent, 1973). Error bars represent range. of remanent
inclinations for each sample. Solid line· is that for
perfect agreement; dotted curve approximates the variation of remanent inclination with field inclination
observed in sediment redeposition experiments, taking
the form tan Irm • f tan If, f • 0.4 (King, 1955).
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Figure 2.

INTENSITY

(oe)

Intensities of the control field and the remanences
of the reconstituted sediment, before (+) and after
{0) 100 oe AF demagnetization (from Kent,
Regression line slopes are 5.96 ± 0.19 (x 10- Gauss
Oersted-1) and 3.87 ± 0.20 (x lo-4 Gauss Oersted-1),
respectively. Solid square is the average remanent
intensity of core RC14-14, after 100 oe AF demagnetization, plotted against the present axial dipole
field 1ntens1ty at the core site.
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2.

The remanent intensity of the reconstituted sediment was approximately

linearly proportional to the strength of the ambient magnetic field, up to
at least 1.2 oe (Figure 2).

The regression line through either the · remanent

intensities or the partially demagnetized remanences intersects the ordinate
(zero field intensity) at a value not significantly different from zero
magnetization intensity.
3.

The remanence possessed good stability against alternating magnetic

fields (AF):

only 35% o{ the remanence was removed by AF demagnetization in

100 oe as illustrated by the difference in slope of the two regression lines
in Figure 2.
4.

The remanence had a coercivity spectrum similar to that of a low

bias field anhysteretic remanent magnetization (ARM)

(Figure 3).

Since the

ARM receives a contribution from the whole range of coercivities present in
the sediment, up to the peak AF,
ment must also be carried
tion.

the reconstituted remanence in this sediby the entire coercivity distribu-

The difference in the AF demagnetization curves of ARM and a strong-

field isothermal remanence (IRM) can be interpreted as due to the dominant
presence of fine-grained remanence carriers in this particular sediment
(Johnson et al., 1974).
The NRM of core RC14-14 and the remanence of the reconstituted sediment
were similar in intensity, in stability against alternating fields and in
their apparent lack of systematic inclination error.

The average NRM inten-

sity of core RC14-14 (after 100 oe AF demagnetization), when plotted against
the present axial dipole field intensity for the core site latitude, is near
the regression line of the 100 oe AF demagnetized remanences in the reconstitution experiments (Figure 2).

The NRM of the core had median destructive

fields (150 to 200 oe) in the same range as observed for the reconstituted
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AF demagnetization curve of the remanence produced by
reconstituting sediment in a 0.59 oe field by stirring
with those of ARM (1.0 oe bias field) and a 2000 oe
I RM' i n t he s am e s e d i men t •
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AF demagnetization curves of reconstituted sediment
which was stirred and that which was not stirred in
the same 0.56 oe field. Figures in parentheses refer
to the remanent declination and inclination, respectively. Remanent direction and intensity of each
sample before demagnetization are indicated below
curves.
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remanence, and the average remanent inclination of the core was not significantly different from the axial dipole field inclination for the core site
latitude.

These observations suggest that the stable NRM of the core can be

a post-depositional DRM acquired in conjunction with physical disturbance
by benthic organisms.
However,

disturbance is not a prerequisite for the acquisition

of post-depositional DRM in sediment.

Reconstituted sediment can acquire a

stable remanence in the direction of the field in the abseryce of stirring
although for the sediment water contents used here {less than or equal to
75% by weight), this remanence was of lower intensity and stability than if
the sediment had been stirred in the same field (Figure 4).

Even when

depositional DRM can be acquired, it is very likely to be modified by postdepositional rotation of magnetic grains.

This was shown in some redeposi-

tion experiments on deep-sea sediment performed by L¢vlie (1974) although
the absence of inclination error was not established.
These experimental results suggest that detrital remanence in deepsea sediments may be post-depositional, whether or not the sediment has
been physically disturbed.

The extent to which the sediment and its

observed remanent magnetism are contemporaneous must vary with depth of
faunal activity and other factors controlling the physical immobilization of
magnetic grains in the sediment.

In the absence of bioturbation, these fac-

tors must include sediment and magnetic grain sizes and the variation of
sediment water content with depth.

Any post-depositional rotation of mag-

netic grains possibly occurs only in an uppermost "watery" layer, whose
thickness may vary with sediment lithology and sedimentation rate.

However,

'by analogy to the apparent efficacy with which stirred sediment acquired a
remanent magnetism, the depth of faunal activity may be the limiting factor
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in the contemporaneousness of the remanence.

The mean burrowing depth

generally extends only about 5 to 10 em below the sediment-water interface
in deep-sea sediment, although some burrows infrequently penetrate deeper
(Ericson et al., 1961; Ruddiman and Glover, 1972).

Such sporadic deeper

penetration by benthic burrowers might give rise to apparent short
remanent magnetic polarity changes when they occur shortly after a field
polarity reversal.
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