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Abstract. Konigsberger ratios of DSDP basalts were rather low (mean value
around 7) but were usually high enough to justify interpreting oceanic anomalies
with a remanent magnetization model. Natural remanent magnetizations were
considerably lower than in dredged basalts but were strong enough to account
for amplitudes of oceanic magnetic anomalies. Both stable and unstable remanent
types were encountered. The observed stable inclinations showed a large scatter
when compared to expected inclinations, largely due to non-cancellation of
secular variation. All the basalts were categorized in deuteric oxidation Class I
by opaque petrology observations. Extensive maghemitization, inferred from
thermomagnetic analyses, may explain the low NRM intensities. Unstable speci-
mens easily acquired large viscous remanent magnetizations, in some cases as
large as the NRM. The basalt magnetic properties were in general accord with
the expectations of the Vine and Matthews hypothesis.

Key words: DSDP Basalt — Paleomagnetism — Magnetic Properties — Viscous
Remanent Magnetization — Rock Magnetism.

Introduction

- The Vine and Matthews hypothesis (1963) requires certain magnetic
characteristics of the basalts which form Layer 2 of the oceanic crust. Prior
to the formulation of this hypothesis only a relatively limited amount of
information about oceanic basalt magnetic properties was available from
dredged samples and the Mohole project (Matthews, 1961; Cox and Doell,
1962; Ade-Hall, 1964). Since then information has been obtained from
many more unoriented dredge haul samples (Vogt and Ostenso, 1966;
Opdyke and Hekinian, 1967; Luyendyk and Melson, 1967; Carmichael,
1970; Park and Irving, 1970; Irving, Robertson and Aumento, 1970; de
Boer, Schilling and Krause, 1970; Schaeffer and Schwartz, 1970; Watkins
and Paster, 1971; Fox and Opdyke, 1973) and also from a number of Deep
Sea Drilling Project (DSDP) samples (Lowrie and Opdyke, 1972; Lowrie
and Opdyke, 1973; Lowrie and Hayes in press; Lowrie, Lovlie and Opdyke,

* Lamont-Doherty Contribution No. 2109,



https://core.ac.uk/display/328197354?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1







91§

Table 1. DSDP site locations, ages, number of samples and specimens, and basalt descriptions from Initial Reports

2LIMOT "M

Number Number Flow
Age of of or
Site Location (my) Samples Specimens  Sill Basalt Description

10 32.6°N  52.3°W Miocene 20 Sill Fresh, ophitic, vesicular

14 28.3°S  21.0°W Eocene (39) 9 Sill Weathered, crypto-
crystalline to fresh,
fine-grained

15 30.9°S  18.0°W Miocene (21) 1 Flow Fresh, aphanitic

18 28.0°S 8.0°W Oligocene (25) 2 7 Flow Weathered, aphanitic

19 28.5°S  23.7°W Eocene (53) 4 14 Flow Weathered, aphanitic,
vesicular

36 41.0°N 130.1°W Miocene (8—13) 3 7 Flow Fresh, glassy

54 15.6°N 140.3°E Miocene 3 6 Flow Hydrothermally altered,
variolitic

57 8.7°N 143.5°E Oligocene 7 15 Flow Fresh, doleritic

77 0.5°N  133.2°W Oligocene (36) 1 8 Sill Fresh, fine-grained,
vesicular

83 4.0°N  95.7°W Miocene (11) 1 Sill Fresh, fine-grained

84 5.8°N  82.9°W Miocene (7-9) 1 Sill Fresh, fine-grained



100
105
136

137

138

141
146
150
151

152
153

265
266
267
274

24.7°N
34.9°N
34.2°N

25.9°N

25.9°N

19.4°N
15.1°N
14.5°N
15.0°N

15.9°N
14.0°N

53.5°S
56.4°S
59.3°S
69.0°S

73.8°W
69.2°W
16.3°W

27.1°W

25.6°W

24.0°W
69.4°W
69.4°W
73.4°W

74.6°W
72.4°W

109.9°E
110.1°E
104.5°E
173.4°E

Oxfordian (150) 9
Oxfordian 14
Aptian (108) 4
Albian (101) 3

Cenomanian (105—110) 6

Miocene 5
Turonian (87-91) 12
Coniacian (84—87) 3
Santonian (80—84) 2

Campanian (72—80) 3

Turonian (87—91) 3
Miocene (12—15) 2
Oligocene 2
Eocene 1
Eocene 4

14

17

Flow
Flow
Flow

Flow

Sill

Flow
Sill

Flow

Flow
Sill

Flow
Flow
Sill

Flow

Fresh, fine-grained
Altered, fine-grained

Altered, subophitic to intet-
granular diabase

Altered, brecciated with
glassy groundmass

Altered at top, coarse-
grained

Altered (serpentinized)
Fresh, doleritic
Fresh, doleritic

Fresh, fine-grained,
vesicular

Weathered, vesicular

Fresh, fine-grained,
amygdaloidal
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Table 2. Geometric mean values, by samples and by sites, of the natural remanent
magnetization (NRM) intensities, susceptibilities (&) and Kénigsberger ratios
(Qpr) in 309 dredged basalt samples and 107 DSDP basalt samples

Geometric Mean Values

Natural
Remanent Suscept- Koénigs-
Magnet- ibility berger
Number ization Ratio
(103 G) (10-3 G/oe)
Sample Means
DSDP 107 2.73 1.06 6.06
Dredge-hauls 309 5.37 0.408 29.0
Site Means
DSDP 26 2.06 0.632 7.92
Dredge-hauls 110 5.76 0.318 39.9

rocks crop out. The DSDP collection does not suffer from this restriction;
coverage is more extensive areally over the ocean basins and samples often
are obtained at depths from the sediment-basalt interface to several meters
below it. The dredge collection probably represents younger and fresher
crustal rock, and may also have finer grain sizes than the DSDP collection.
This would account for the higher remanence and lower susceptibility of the
dredge-hauled material.

The DSDP susceptibility distribution was bimodal. The lower mode
resulted principally from unusually low susceptibilities measured in DSDP
basalts from the South Atlantic Ocean (Lowrie, Lovlieand Opdyke, 1973(a))
which also had much lower than average NRM intensities.

The Konigsberger ratios of the DSDP basalts were much lower than in
the dredged samples (Fig. 2); the mean value for dredged basalts was five
times larger than for DSDP basalts (Table 2). Nevertheless the DSDP mean
value of 6—8 was sufficiently high that in most cases the remanence was the
dominant magnetization component, and induced magnetization effects
could be neglected However, the existence of a large number of oceanic
basalt samples with Op close to, or less than, unity indicates the need to
consider the perturbing effects of induced magnetizations on anomaly
profiles in some regions.

The data show that either the common choice of Layer 2 A magnetiza-
tion of 0.01—0.02 Gauss in anomaly modelling (e.g. Herron, 1972) is too
high or the magnetic properties of the oceanic basalts dredged and drilled
to date represent only the surface skin of Layer 2 and are unrepresentative
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average of a small quantity of relevant paleomagnetic data, or it results
from best-fit paleolatitudes determined by determining average VGP
locations and combining these with plate rotations about suitable rotation
axes.

There are several possible sources of error in the observed remanent
inclinations. Sampling errors in this type of study are greater than in a
normal paleomagnetic study largely as a result of inexact determination
of the true vertical direction for each sample of core. Other factors which
might disturb the observed remanence values are post-magnetization
tilting of crustal blocks and the effects of secondary magnetizations, which
will be discussed further below.

It is probable, however, that the discrepancies can largely be accounted
for by secular variation effects. Due to the rapid cooling undergone by
oceanic basalts, many of which have chilled outer crusts, their remanent
magnetizations will be acquired in the direction of the ambient geomagnetic
field, without averaging to zero the effects of secular variation as might be
the case in more slowly cooling igneous bodies. Creer (1962) has shown that
within-site dispersions as large as the inclination deviations observed here
can result from secular variation of the dipole and non-dipole fields.

Magnetic Mineralogy
Opaque Petrology

Polished sections of several specimens were made for reflected light
study using oil immersion lenses giving magnifications up to 1100 dia-
meters.

Opaque minerals were identified by their colors, anisotropy and bire-
fringence. Observations made on Atlantic and Pacific Ocean specimens
(Lowtie, Lovlie and Opdyke, 1973 (a), 1973 (b)) are summarized in Table 3.

The opaque minerals consisted of homogeneous titanomagnetites (or
titanomaghemites) with lesser amounts of ilmenite and sulphides (such as
pyrrhotite). The titanomagnetite grains were generally finer than 104u.
Some specimens contained coarser grains which on close optical examination
showed whitened areas along cracks and on their rims indicative of mag-
hemitization. Most specimen grain sizes wete finer than 10y, and contained
a large number of visible grains finer than 1u in size. It is distinctly likely
that an even finer submicroscopic fraction, below the resolution of optical
techniques, exists in these specimens. Electron microscope studies have
shown large populations of discrete titanomagnetite grains much finer
than 0.1y in diameter in oceanic basalts from the mid-Atlantic ridge
(Evans and Wayman, 1972).



Table 3. Opaque petrology descriptions of basalts from Atlantic Ocean and North Pacific Ocean DSDP sites (from Lowtie, Lovlie
and Opdyke, 1973(a), 1973(b)).

Site

Description of grains

Titanomagnetites

Ilmenites

Other ore Minerals

Volume 9%,
Ore Minerals

Degree of
Maghemitization

10

14
15
18

19

36
54
57
77
83

84

Euhedral, 1u—5u; skeletal,

(10u x 30y) Large grains

non-uniformly magnetized
Very fine, 1u—3u homogeneous

grains

Skeletal, 2u—6u Largest grains
non-uniformly magnetized
Some large euhedral grains,

most very fine (<1u)

A few large skeletal grains (~10u),
non-uniformly magnetized

609,—95%, are <5pu
Fine, skeletal, <5u;
uniformly magnetized

Skeletal, (<5u) and skeletal,

10u—60u

Large, skeletal; 509, are <10u;

509, are 10u—200u

Anhedral, <5u; some euhedral
and anhedral grains, 10u—40u

Anhedral and skeletal
<10y and 40u—60u

Fine skeletal and anhedral grains,
< 5u Color suggests no alteration

Euhedral and skeletal,
~ (3pu X 50u)

None identified

A few euhedral grains
~ (3 < 25u)

A few skeletal grains,
~ (10u X 10u)

None identified

Some euhedral grains;
rods ~ (5u % 20u)

A few rods with
hematite rims

Large rods, often with
magnetite

Rods, (14 x10u)

to (Sux40u)

Needles, <5u thick

None identified

Some fine sulfides
(<2u) Some chromite

Some sulfides,

some chromite
Sulfides (<59, of total
ore minerals)

A few sulfides

None identified

Some sulfides, (<<1u)
Some sulfides
Pyrrhotite, <1u to 10u

(109, of total ore)
Relics of chromite

Sulfides (< 10u)
Sulfides, <10u to 20u

(109%, of total ore).
Chromite relics

11/9—21/5%

21/2_30/0
3%
1%,
1%

Moderate
(109, by volume)

None observed
Slight;

on largest grains
Slight;

on largest grains
None observed

None observed
None observed
None observed
Slight;

on largest grains

On largest grains

None observed
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The rate at which low-temperature oxidation of the original magnetic
mineralogy takes place depends upon the specific surface area and the
presence of lattice imperfections (Colombo, Fagherazzi, Gazzarini, Lanza-
vecchia, and Sironi, 1968). Consequently, the finest grains in an assemblage
will be affected by low-temperature oxidation more seriously than coarser
grains, and opaque petrological observations made on relatively coarse
grains may be inapplicable to finer grains, particularly those below the
limit of optical resolution. It is probable that optical techniques are in-
adequate to describe the degree of maghemitization of fine-grained oceanic
basalts. Bulk thermomagnetic analysis provides a suitable alternative
technique.

Thermomagnetic Analysis

By rapidly heating basalt specimens in a vacuum to temperatures in
excess of 600 °C it has been shown possible to distinguish titanomagnetite
from titanomaghemite as the dominant ferrimagnetic mineral (Ozima and
Ozima, 1971). When thermomagnetic analysis is carried out in air the same
unambiguous interpretation is not possible, but it is possible by using
properties of the parent and daughter products of the analysis to identify
titanomaghemite (Lowrie, Lovlie and Opdyke, 1973 (b)).

The thermomagnetic cutrve in air of oceanic basalt containing either
titanomagnetite or titanomaghemite is irreversible (Ozima and Ozima,
1971). A typical example is shown in Fig. 7(a). The initial magnetization
(J), produced in a strong field of 3000 oe. or more, decreases on heating
rapidly past its initial Curie temperature, which is usually in the range
100—400°C. When the specimen is heated beyond this stage the original min-
eral separates into a Ti-rich phase (hemo-ilmenite) and a Ti-poor phase close
in composition to magnetite. On cooling from high temperature the stronger
magnetization of this magnetite appears at a high Curie temperature, and
increases to its room temperature value (/y). This is greater than the initial
value, provided the specimen is not maintained too long at or above 600 °C.
This can cause oxidation of the magnetite product, and results in /; being
less than J;.

Strong-field thermomagnetic curves were measured in air with three sets
of Curie balance; a horizontal motion type (University of Bergen), and
automatically recording, vertical motion types corrected for specimen
weight loss (University of Pittsburgh, and Lamont-Doherty Geological
Observatory). Magnetizations were uncalibrated; temperature measure-
ment accuracy was 5 °C.

For titanomagnetites (xFeTiOy4 - (1—x)Fe3Oy) the composition para-
meter, x, which defines the ulvospinel proportion in the titanomagnetite,
determines the initial Curie temperature. After phase separation the mag-
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Hubbard, 1971; Readman and O’Reilly, 1972). Each of these displaces a
point below the line S—T. However, if the magnetite product is oxidized at
high temperature, J;//; will be increased and the point may fall in the upper
field. It is, therefore, not possible to discuss without ambiguity the original
condition of the titanomagnetites from sites 57, 84, 136, 146, 150 and 153
(Fig. 8) all of which are represented by points in the upper field.

It is quite apparent from these data, however, that oceanic basalts from
a large majority of the 19 DSDP sites studied are maghemitized. Points from
13 sites fall almost entirely in the lower field, with only a small number near
or above the separating line. If volumetric change could be taken into ac-
count, the position of line S—T would be even higher on the figure.

It may be concluded from these thermomagnetic studies that mag-
hemitization, whether resulting from ocean-floor weathering (Marshall and
Cox, 1972) or regional hydrothermal alteration (Ade-Hall, Palmer and
Hubbard, 1971), may have altered considerably the original magnetic
properties of the basalts. It is unlikely, even if chemical remanent magnetiza-
tion (CRM) is associated with the oxidation, that the original directions will
have been appreciably altered (Marshall and Cox, 1972), although this may
possibly contribute to the observed discrepancies between observed and
expected inclinations (Fig. 6). The reduction in remanent intensity which
accompanies the maghemitization (Johnson and Merrill, 1973) has been
proposed as an explanation for the observed decrease of magnetic anomaly
amplitude with distance from the axis of a mid-ocean ridge (Irving, 1970).
The proposal is supported by the results of this study.

Viscous Remanent Magnetization

Acquisition of VRM

Although most DSDP basalt specimens were found to be quite stable,
specimens from several sites showed significant changes in direction during
storage tests in the geomagnetic field, and had median destructive fields
lower than 100 oe. The large soft components in these specimens made them
very susceptible to the acquisition of viscous remanent magnetization
(VRM).

VRM was given to many specimens with median destructive fields lower
than 150 oe. The specimens were first demagnetized, their remanences were
measured, and they were placed in a uniform constant field for up to 3
months. At repeated intervals the remanent magnetization was measured
with a spinner magnetometer, each observation time (less than 5 minutes)
being much shorter than the time of acquisition, #. The increase in mag-
netization over the =0 value represented the acquired VRM. Typical
VRM acquisition curves are shown in Fig. 9.






Table 4. Acquisition of viscous remanent magnetization in DSDP basalts. Site 57 specimens acquited VRM in 0.53 oe. field; all other 3

acquisitions were in 1.0 oe. field. VRMi¢00 is the VRM acquitred in 1000 hours; S1, Sz and S3 are the measured magnetic viscosity i
coefficients in three stages of the acquisition (see text). NRM intensity, susceptibility and median destructive field (m.d.f.) represent
the initial remanent properties of the specimens
Natural Median
Remanent Destruc-
Magnet- Suscept-  tive VRMio00
ization ibility Field Sy Sa S3 VRMio00 NRM
Site Specimen (103 G)  (10-3 G/oe) (oe) (10-3G) (103G) (103G) (103G) (%)
57 2—1— 83 4.20 1.93 28 0.19 0.32 — 0.83 20
2—-1-113 2.43 2.35 47 0.14 0.39 — 0.92 38
2—1-148A 6.85 2.05 29 0.15 0.32 — 0.79 12 é
2—1-148C 3.15 1.96 102 0.19 0.28 — 0.75 24 =
22— 48 6.85 1.58 35 0.13 0.30 — 0.73 11 g
22— 60 3.32 1.42 49 0.09 0.35 — 0.79 24 g
2—-2-149 2.81 2.25 29 0.15 0.39 — 0.93 33 °
3—1— 12 2.57 1.711 34 0.17 0.35 — 0.87 34
100 11—-1— 20 16.04 3.76 74 0.43 0.72 0.50 1.83 11
11—-1-100 23.69 3.16 94 e 0.51 — 1.51 6
11-1-125 6.18 3.59 61 0.54 0.95 0.62 2.49 40
105 42-2— 5 3.53 1.46 156 0.16 0.51 0.11 0.68 19
42—-2— 38 1.07 2.84 84 0.36 0.66 0.19 1.34 124
42-2— 71 3.09 2.40 120 0.25 0.63 0.23 1.18 38
42—-2-105 3.21 2.17 129 0.21 0.71 0.24 0.98 31
42-2-121 1.43 2.59 79 0.39 1.13 0.36 1.55 108
422147 3.27 1.87 144 0.26 0.59 0.16 0.91 28
136 91— 4 15.20 3.47 15 0.16 0.44 — 1.07 7
9—-1— 14 8.06 2.86 48 0.14 0.49 — 0.99 123

9—1— 34 8.86 3.53 41 0.20 0.84 — 1.84 21



137
138

141

146

150

151

152

153

274

17—1— 65
7—1— 68
7-1— 179
7-1-120
7—1-145

10—1— 97
10—1— 99
10—-1-110
41-1— 20
41-2— 2
422170
423148
43-2-123
43-3— 73
43-4-130

11-2— 65
12—1-132
122125

14—1-118
15—1-148

23—1-112
24—1— 68
24—2— 175

19—1-118
20—1-147
20—2— 82

44—-1— cc
44-3— cc
45—1— cc
45-2— 2

2.43

3.60
3.17

214

4.14
3.17
1.63

2.65
1.21
2.81
2.78
5.93
3.79
4.98

3.92

469

5.84
1.96

2.38
1.68
8.32

8.81
5.88
3.52

2.74
2.22
12.33
12.19

0.81

3.07
2.71
0.68
2.69

0.92

109

2.35
291
2.38
2.48
2.37
2.53
2.47

1.83
1.98
2.06

1.59
1.36

3.54
3.33
3.46

3.45
3.28
3.02

1.45
1.54
1.57
1.27

0.04

0.08
0.04
0.02
0.12

0.02
0.04
0.05

0.28
0.27
0.42
0.42
0.27
0.47
0.49

0.23
0.32
0.37

0.08
0.08

0.17
0.13
0.12

0.33
0.27
0.33

0.21
0.23
0.07
0.21

0.05

0.13
0.12
0.04
0.22

0.06
0.08
0.10

0.49
0.37
0.71
0.76
0.54
0.71
0.67

0.66
0.66
0.66

0.14
0.15

0.34
0.33
0.29

0.76
0.70
0.72

0.56
0.86
0.44
0.63

026

0.14

0.38
0.26
0.10
0.56

0.15
0.18
0.20

1.13

1.75
1.72
1.39
1.75
1.76

1.39
1.40
1.46

0.56
0.39

0.75
0.58
0.57

1.53
1.39
1.55

1.32
1.78
0.94
1.37
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Because of the relatively large magnetic moments associated with the
grains, fine particle VRM should be stronger than multidomain VRM
acquired undet equivalent conditions (Dunlop, 1973).

The close similarity between the magnetic coefficients S; and Sg
suggests that they represent the same process. Stage 1 VRM (and stage 3,
when ptesent) may represent multidomain behavior. However, true multi-
domain behavior in pure magnetite only exists in particles larger than 174
in size (Parry, 1965). In titanomagnetites or titanomaghemites the critical
grain size is even larger. Most titanomagnetite grains observed in pol-
ished sections of these basalts (Table 3) are much finer than this so true
multidomain behavior is unlikely. Possibly the VRM is associated with
pseudo-single domain particles (Stacey, 1962) which should be common
in the range of opaque mineral grain sizes observed in oceanic basalts.

Superposed on this pseudo-single domain or multidomain VRM is the
stage 2 process, which is not activated until after a threshold interval of
10—50 hours. This may be associated with fine particles between single
domain and superparamagnetic sizes. The supetparamagnetic (relaxation
time < 102 sec) to single domain threshold grain size is 0.052um in titano-
magnetite (x =0.4) and 0.108 um if it is non-stoichiometric (Readman and
O’Reilly, 1972). Development of a superparamagnetic fraction (defined by
relaxation times shorter than the unusually large but geologically reasonable
limit of 1000 years) has been shown to be possible in oceanic basalts as a
result of maghemitization (Butler, 1973) Because of the known fine grain
size determined optically for many of these DSDP basalts and the reported
presence of discrete submicroscopic titanomagnetites in oceanic basalts
(Evans and Wayman, 1972) it seems likely that the stage 2 VRM acquisition
is associated with a narrow range of very fine grain sizes close to the room-
temperatute superparamagnetic-single domain transition threshold, pos-
sessing relaxation times of the order of a few days.

Implications of VRM

The seriousness of VRM in the DSDP basalt specimens studied may be
seen by comparing the intensity of VRM acquired in 1,000 hours (VRMj90)
in a 1 oe. field with the intensity of NRM in the same specimen (Table 4).
In a few specimens this VRMjgg¢ exceeded the original NRM intensities
and in half of the specimens it amounted to over 30 %, of the NRM; in 18 9,
of the specimens the VRMjggo was less than 109, of the NRM intensity.
Considerable variation of the fraction (VRMj090/NRM) occurred among
specimens from the same site.

These data were obtained only for specimens with median destructive
fields below 150 oe. As yet no data have been obtained for specimens from
sites with more stable remanent characteristics. However, because of theit
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higher median destructive fields and the general absence of significant
changes during preliminary storage tests, it is unlikely that VRM could
amount to more than a few percent of the NRM in such specimens. Also,
most of the VRM were acquired from the demagnetized state. It is not
expected that the ability to acquire VRM depends upon the state of re-
manence in such fine grained basalts. However, the acquisition of VRM
in different remanent states, and in high m.d.f. specimens, is currently
being investigated.

It may be concluded from these studies that, although VRM is probably
not a significant component of the NRM of stably magnetized specimens,
in low m. d.f. specimens it may amount to a large percentage of the original
NRM.

The low m.d.f. sites are located primarily in regions where linear
magnetic anomaly patterns are absent or pootly developed (e. g. Carribbean
Sea, E. and W. Atlantic margins, Southeast Indian Ocean margin). Re-
magnetization of the oceanic ctust by VRM acquisition would cause deter-
ioration of any original anomaly pattern. This characteristic has been offered
as an explanation of magnetic quiet zones (Lowtie, 1973). The mineralogical
or textural properties that give rise to this viscous magnetic behavior are
thought to result from unusual conditions during initial continental
rifting (Irving, 1970).

Conclusions

The natural remanent magnetizations of most DSDP basalts from
regions with well developed linear magnetic anomaly patterns were in good
accord with the expectations of the Vine and Matthews hypothesis (1963).
The remanence was much greater than the magnetization that could be
induced in the basalts by the ambient geomagnetic field, although the
Konigsberger ratios wete considerably lower than those measured in dredged
basalts. The NRM intensities were large enough to give observed magnetic
anomaly amplitudes, but the magnetic anomalies must be attributed to a
thicker magnetized layer than the 500 m usually assumed in model studies.

The remanent polarities agreed with the signs of local magnetic anom-
alies at all sites where such survey information was available. The stable
remanent inclination at individual sites commonly was appreciably different
from the value expected at the site. However, in spite of the large scatter
there was good statistical agreement between observed and expected
inclinations when compensation was made for global plate motions. The
discrepancies were attributed largely to non-cancellation of secular variation
effects.

Optical petrology and thermomagnetic analyses indicated that all of the
DSDP basalts studied belonged to class I of the deuteric oxidation scheme of
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Wilson and Watkins (1967). Extensive maghemitization appeared to be
present in basalts from a majority of the sites investigated. Although the
chemical remanent magnetization associated with the maghemitization
probably could not account for the inclination discrepancies, it may be the
principal reason for the rather low remanences found in the DSDP samples.

Although most samples had good stability against alternating field
demagnetization and in storage tests, a significant proportion had large
soft components. These acquired viscous remanent magnetization so readily
that large fractions of the NRM could be developed in only a few weeks in
the laboratory.
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