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ABSTRACT

Measurements of magnetic properties were made on basalt samples recovered from Holes 597B and 597C. This pa-
per describes the intensity and inclination of natural remanent magnetization (NRM), the intensity of anhysteretic re-
manent magnetization (ARM), the median demagnetizing field (MDF) for NRM and ARM, the initial susceptibility,
the Koenigsberger ratio (Q). The mean inclinations () after alternating field demagnetization for Holes 597B and 597C
are 45.4 + 7.1° and 45.0 + 7.6°, respectively. These numeric quantities are greater than the calculated value of I = 34°
expected at this site. A change of magnetic properties occurs at the depths of 100 and 120 m, respectively, which coin-

cide with the boundaries between major petrological units.

INTRODUCTION

Site 597 (18°48'S, 129°45'W) is located west of the
East Pacific Rise in crust of late Oligocene age (Fig. 1).
Seafloor depth is about 4160 m. During Leg 92, base-
ment was cored in Holes 597B and 597C, which were lo-
cated less than 50 m apart. At Hole 597B, 5.43 m of ba-
salt were recovered, and at Hole 597C, 55.2 m. One or
two oriented samples (2.54 cm in diameter) were taken
from every section of each core, for a total of 69 sam-
ples, to use for measurement of magnetic properties.

The magnetic properties reported here are the intensi-
ty and inclination of natural remanent magnetization
(NRM), the intensity of anhysteretic remanent magneti-
zation (ARM), the median demagnetizing field (MDF)
for NRM and ARM, the initial susceptibility, and the
Koenigsberger ratio (Q).

EXPERIMENTAL PROCEDURE

In total, 11 samples from Hole 597B and 58 samples from Hole
597C were investigated. NRM intensity and inclination were measured
with a spinner magnetometer. The noise level of the magnetometer
was less than 10~7 emu/cm?. The initial susceptibility was measured
by using a Bison Model 3101 susceptibility meter. NRM intensity, in-
clination, and the initial susceptibility were measured by using stan-
dard specimens (2.54 cm in diameter and 1.9 to 2.5 cm in length). Af-
ter these measurements were taken, each minicore was sliced into two
disks with nearly equal volumes. One disk from each minicore was de-
magnetized with a peak alternating field (AF) of up to 900 Oe. A sin-
gle-axis AF demagnetizer was used. ARM was measured on specimens
using a peak AF of 900 Oe (90 mT) and a direct field of 0.4 Oe. Step-
wise AF demagnetization was carried out again to 900 Oe. The medi-
an demagnetizing field was determined for both NRM and ARM.

RESULTS

The results of the measurements are listed in Table 1.
The following magnetic properties are listed: NRM in-
tensity, MDF of NRM, susceptibility (x), Koenigsberger
ratio (Q), ARM intensity, MDF of ARM, NRM inclina-
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tion, stable inclination, NRM declination, optimum de-
magnetizing field (ODF) of NRM, and sub-bottom depth.
The Koenigsberger ratio is defined as the ratio of the in-
tensity of NRM (J,,) to that induced by the Earth’s mag-
netic field at the sampling site and is given by

Q= J/xH

where x is the initial susceptibility and H is a constant
calculated to be 0.36 Oe at Holes 597B and 597C.

NRM Intensity and Inclination

The intensities of NRM, inclinations, susceptibilities,
and Q values are plotted as a function of depth in Fig-
ures 2 and 3. The average NRM intensity and suscepti-
bilities in Hole 597B are 1.60 + 1.02 x 10~ emu/cm?
and 1.46 + 1.17 x 10~3 emu/cm? - Oe. The average
NRM intensity in Hole 597C is 3.61 + 2.51 x 10-3
emu/cm?3, about twice the level of intensity found in
Hole 597B. Intensity in Hole 597C decreases slowly
downhole from a peak value at 65 m, with the exception
of the sharp peaks found in Samples 597C-7-2, 94 cm,
and 597C-7-4, 97 m.

The numeric values of intensity of each parameter are
compared to investigate the relationship between Holes
597B and 597C. The depth of Hole 597B is about 65 m,
so the values from Hole 597C are averaged to about 65 m
(from Sample 597C-3-1, 21-24 c¢m, to 597C-4-1, 60-
63 cm. The mean magnetic properties for the upper 7
samples from Hole 597C are listed in Table 2. These
nearly agree with those obtained in Hole 597B. There-
fore, it is possible that the magnetic properties of Hole
597B correspond to those of the upper part (55.7 to 65
m) of Hole 597C. Magnetic properties are almost the
same laterally, at a distance of about 50 m between
Holes 597B and 597C.

All samples were demagnetized up to 900 Oe. In gen-
eral, inclinations decrease at depths from 55 to 73 m
where the AF peak field increases (Fig. 4). From 73 to
100 m, magnetizations are more stable than those of the
upper part (Fig. 5). Below 100 m, inclinations only slight-
ly deviate from the alternating field (Figs. 6, 7, and 8).
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Figure 1. Location of Site 597, DSDP Leg 92. Inverted triangle denotes re-entry.

The amount of inclination is stable at a certain level of
demagnetization, which is thus distinguished as the best
method of magnetic cleaning and is termed the optimum
demagnetizing field (ODF) for the alternating field de-
magnetization method.

ARM Measurement

Mean ARM intensities are 2.71 + 0.66 x 10~3 emu/
cm? for Hole 597B and 2.71 + 0.69 x 10-3 emu/cm3
for Hole 597C; their deviation is not very large. The
variation of ARM intensity corresponds to the variation
of NRM intensity. Figure 9 shows the relationship be-
tween NRM and ARM intensity. Alternating field de-
magnetization of ARM was performed. The stability
(MDF) of ARM shows considerable variation: from 36
to 353 Oe. The mean MDF of Holes 597B and 597C are
129 + 43 and 113 + 72 Oe, respectively. The MDF of
NRM and the MDF of ARM show good correlation and
their peaks coincide (Figs. 10 and 11).

DISCUSSION

A positive inclination indicates reversed polarity at
this latitude (18°48’S). All samples showed reversed po-
larity except at two depths (597C-7-4, 137-140 cm and
597C-7-5, 70-73 cm). These most likely indicate the nor-
mal interval between Anomalies 8 and 9. This would im-
ply an age of 28.5 Ma for Site 597 (Harland et al., 1982);
this age is consistent with that determined from the study
of nannofossils from the site (Kniittel, this volume). The
mean inclinations, after AF demagnetization, for Holes
597B and 597C are 45.4 + 7.1° and 45.0 + 7.6°, re-
spectively. These values are greater than the calculated
value of 7 = 34° expected at this site, assuming a dipo-
lar field. Unusually high inclination values are also re-
ported at Sites 319 and 320 on the Galapagos Rise (Ade-
Hall and Johnson, 1976), perhaps for these same basic
reasons. High inclination values suggest that basalts in
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Holes 597B and 597C were generated at 26.6°S and
moved northward to the present position. Marshall (1978)
reported that remanence inclinations at the North Pacif-
ic sites differ considerably from the present geomagnetic
field inclination and suggested a northward motion of
the Pacific crust. Hammond et al. (1974) showed north-
ward movement of the Central Pacific Basin, and Fran-
cheteau et al. (1970) indicated that the Pacific crust mi-
grated northward about 30°. However, shallow inclina-
tion values were observed in Holes 332A, 332B, 396,
and 396A in the Atlantic (Ryall et al., 1977). Therefore,
high inclination values at Holes 597B and 597C are not
a global feature, but may be a local characteristic of the
Pacific area. Other mechanisms proposed to explain this
discrepancy include tectonic rotation, secular variation,
geomagnetic excursions, or a change in NRM.

Figures 3 and 10 indicate that the magnetic properties
show a large change at about 100 m depth, particularly
the MDF of NRM and ARM and the Q value. Above
100 m the Q value shows extreme variation, but it is
constant below 100 m. The stability of NRM and ARM
decreases gradually as the depth increases from 55 to
100 m, and it increases abruptly at approximately 100 m.
It decreases again as depth increases to 120 m and in-
creases at depths below 120 m. A change of magnetic
properties occurs at 100 m and 120 m, which coincides
with the boundaries between major geochemical and pe-
trological units (Pearce et al., this volume).

The NRM intensity increased in particular after the
inclination change occurred. Other magnetic properties,
susceptibilities and Q values do not show such unusual
variations. We can therefore assume that the intensity of
the magnetic field increased significantly just after the
magnetic reversals occurred.
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MDF of MDF of NRM Stable NRM ODF of  Sub-bottom
Core-Section NRM intensity NRM Susceptibility ARM intensity ARM inclinati inclinati decli NRME depth
(interval in em)  Piece  (emu/em?) x 10~ (Oe)  (emu/em? < Oe) x 10-3 @ (emwemd) x 10-3  (Oe) ) ") (=)t (Oe) (m)
Hole 5978
2-1, 17-20 1A 1.34 195 1.03 3.64 275 155 66.5 533 121.8 150 54,59
2-1, 83-8% 5B 0.82 179 0.76 3.02 267 152 65.2 536 e 200 55.24
2-2, 4548 2 0.26 146 1.25 0.57 2.04 134 56.7 41.0 276.0 100 56.37
22, 110-113 7B 1.99 128 0.51 10.93 3.34 151 65.4 44.1 321.9 150 57.02
2:2,131-134 9 0.88 17 1.86 1.32 2.49 11 415 46.1 129.9 125 57.23
2-3, 29-32 JA 0.94 19 0.55 4.68 2.50 173 63.3 46.9 B85.1 150 51.71
2-3, 114117 12 2.20 9 0.55 11.16 4.42 11 7314 57.4 9.7 150 58.56
3.1, 3-6 | 229 78 3128 1.94 2,33 &6 62.9 44.7 58.7 125 63.55
31,132-135 8 1.33 151 0.39 9.56 2.66 196 41.5 40.5 61.1 125 64.84
3.2, 23-2% 1B 1.50 108 2.05 203 216 107 53.0 353 5.8 150 65.25
3-2, 40-43 2 4.02 46 3.80 294 2,50 42 61.7 36.7 311.5 125 65.42
Hole 597C
11, 21-4 2 1.55 265 0.62 6.90 2.75 175 538 457 172.4 00 55.73
31, 131-134 7 1.75 91 2.43 2.00 3.09 96 68.9 50.1 137.1 100 56.83
3-2, 40-43 B 4.14 74 4.56 2.52 2.42 53 55.2 6.5 326.8 150 57.42
3-2, 143-146 5B 0.53 114 0.39 3176 2.59 213 3.3 - - — 58.45
3-3,5-8 1 0.89 140 0.43 5.72 272 172 722 60.1 126.5 150 58.57
3-3, 52-55 3 0.69 160 0.41 4.7 2.49 177 56.9 1.2 285.8 200 59.04
4-1, 60-63 1D 3.75 216 0.77 13.44 4.14 138 51.3 37.9 342,7 150 65.12
4-1, 120-123 1G 6.70 46 3.25 573 19 52 58.9 41.3 2423 100 65.72
4-2, 21-24 2A T2 57 4,75 4.17 13 4 59.7 48.2 16.9 100 66.22
4-2, 111-114 5B an 45 27 3187 2.94 60 B4.4 55.8 281.3 100 67.13
43, 27-30 1B 5.99 49 411 4.05 3.7 43 81.4 60.4 75.3 75 67.79
4-3, 91-94 iB 5.27 40 4.59 .19 272 9 73.2 61.0 39.4 75 68.43
44, 23-26 1B 5.15 45 4.65 3.08 2.66 41 67.6 44.9 332.8 150 69,25
4-4, 76-79 c 118 210 1.60 5.51 3133 353 54.6 48.5 33.7 200 69.78
4-5, 26-29 3 4.72 37 3.80 345 2.9 36 58.1 45.3 16.1 75 70.78
4-5, 71-74 5A 310 64 5.70 1.51 2.26 37 56.7 456 6.8 75 71.22
46, 21-24 2 4.05 42 5.19 2.16 212 46 827 65.7 12.3 50 7.2
4-6, 73-76 5 1.14 160 0.39 8.02 2.00 175 46.2 43.0 0.0 200 7275
5-1, 129-132 18 0.97 143 0.38 7.00 2.61 198 51.0 41.0 34 100 T4.81
5-2, 63-66 7 39 133 0.52 20.87 3.95 163 49.9 46.1 24.7 150 75.64
6-1, 109-112 12A 4.25 186 0.89 13.21 3.60 190 50.5 50.6 343.2 125 83.61
6-2, 49-52 4 1.47 79 207 1.9 2 94 47.7 46.5 29.6 125 84.51
63, 62-65 3 1.51 54 132 293 228 55 7.2 49.3 459 100 86.14
6-4, 74-T7 1L 3.38 59 2.43 387 304 75 7.3 3.8 273.5 125 87.76
6-5, 58-61 4E 2.66 146 0.74 10.01 39 19 37.8 379 36 200 89.10
7-1, 115-118 iD 5.86 74 31.40 4,79 ER D 52 75.9 50.2 130.2 150 92.67
7-2, 16-18 1B 71.22 128 3.5% 5.66 325 72 51.8 45.6 3555 150 91.17
7-2, 117-120 4B 11.57 74 2.86 11.23 3.69 m 60.3 50.6 206.6 150 94.18
7-4, 18-21 2A 6.04 51 1.54 10.91 2.98 49 67.6 54.0 56.6 100 96.20
7-4, 87-90 8B 14,51 91 3.80 10.62 4.43 82 56.8 50.2 280.7 125 96.89
7-4, 111-114 10A 6.42 67 i 5.38 2.80 72 70.4 56.0 210.6 125 97.13
74, 137-140 11 3.56 48 4.52 219 1.90 40 -56.9 ~41.1 3488 100 97.39
7-5, 70-73 7 2.70 41 4.61 1.63 2.23 36 -853 -76.7 T1.4 75 98.22
8-1, 9-11 1A 1.56 35 4.01 1.08 315 86 60.1 419 328.9 300 100.60
8-1, 94-97 2A 3.61 296 3 3.02 3.15 170 56.9 41.0 80.7 250 101.46
8-2, 50-53 1B 4.31 196 318 .77 2.82 171 5.2 9.1 57.6 400 102.51
83, 5-8 | 1.63 241 3.04 3132 2.52 198 4.0 36.5 236.9 300 103.57
8-3, 130-133 9B 1.94 117 3.81 1.41 249 145 54.2 221 128.2 100 104,82
8-4, 102-105 6B 31,36 160 4.30 217 2.61 115 41.8 40.2 50.0 150 106.04
8-5, 60-63 IE 3.80 160 4.46 237 273 85 36.8 37.0 1.2 125 107.12
8-6, 56-59 1E 2.9 109 4.61 1.26 332 k] 433 40.9 254 300 108.58
8.7, 9-12 1A 2,69 188 4.15 1.80 2.89 113 40.9 4.0 350.3 150 109.61
91, 9-12 | 4.04 109 5.92 1.90 3176 164 515 36.5 7.0 150 109.61
9-1, 142-145 6C 1.06 167 4.12 2.06 19 152 516 8.9 336.8 200 110.93
9-2, 70-73 4B 3.87 136 501 2.15 1y 164 65.2 41.6 228.6 250 111,72
9-3, 88-91 1F 2.3 13 4.81 1.29 293 146 82.9 473 160.9 125 113.39
9-4, 103-106 4E 6.19 123 5.8 3 .07 141 45.5 41.9 4.5 150 115.05
101, 112-115 9B 1.3 241 4.36 2.06 2.86 129 50.1 40.1 294.5 200 119.64
10-2, 104-107 1H 14 51 5.24 1.67 1.85 40 54.0 43.6 8.8 300 121.06
10-3, 94-97 1G 2.26 95 4,05 1.55 1.97 45 54.4 4319 3537 125 122.46
10-4, 91-94 2A 1.36 49 2.93 1.29 1.48 50 53.5 52.6 26.0 350 123.93
10-5, 84-87 1E 1.68 129 2.84 1.64 1.57 53 49.7 46.4 355.6 125 125.36
10-6, 36-39 1c 1.94 240 3.80 1.42 1.69 52 61.0 40.5 kb 200 126.38
10-7, 42-45 1c 1.74 254 316 1.53 1.56 84 65.4 42.2 344.6 200 127.93
11-1, 79-82 D 1.05 197 R 0.94 1.55 92 549 47.1 36.0 125 128.31
11-2, 103-106 2 1.85 428 2.04 2.52 1.58 196 60.5 43.8 2289 150 130.05
11-3, 13-15 1A 1.50 464 1.93 2,16 1.55 305 44.8 45.6 38.0 150 130.64
114, 62-64 4 1.47 466 1.84 2.21 1.68 267 51.7 42.9 105.2 200 132.63

8 0 = Jn/xH, where Jy, is an intensity of NRM, y is susceptibility, and H = 0.36 Oc.
b Declination of NRM is listed only for reference.
€ ODF means oplimum demagnetizing field,
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Table 2. Average magnetic properties from Holes 597B and 597C.

Hole 597B% Hole 597CP Hole 597C¢
(54.59-65.42m)  (55.73-65.12m)  (55.73-132.63 m)

NRM intensity (emu/em’) x 1073 1.60 + 1.02 1.90 + 1.47 3.61 + 2.51
MDF of NREM (Oe) 123 + 43 151 + 69 137 = 101
Susceptibility (emu/em) x 103 1.46 = 1.17 1.37 + 1.58 3.16 + 1.56
Q 4.71 £ 3.93 5.58 + 3.87 4.24 + 3.81
ARM intensity (emu/em®) x 1073 2.71 + 0.66 2.89 + 0.59 2.71 + 0.69
MDF of ARM (Oe) 129 + 43 146 + 55 113 + 72
NRM inclination (°) 59.7 + 9.3 557 £ 13.3 573 + 11.9
Stable inclination (°) 454 + 7.1 43.6 + 10.5 45.0 £ 7.6
ODF of NRM (Oe) 141 + 26 175 + 69 162 + 75

2 Mean value of all Hole 597B samples (7 = 11).
Mean value of upper part of Hole 597C samples (n = 7).
¢ Mean value of all Hole 597C samples (n = 58).
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Figure 2. Intensity of NRM, inclinations after AF demagnetization, susceptibilities and Q values (H =
0.36 Oe) for Hole 597B plotted against sub-bottom depth.
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Figure 3. Inclinations after AF demagnetization, intensities, susceptibilities, and Q values (H = 0.36 Oe) for Hole 597C plotted against sub-bottom depth.
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Figure 5. Results of AF demagnetization for Sample 597C-6-1, 109-
112 cm. A. Change in intensity. B. Change in direction of NRM.

Figure 4. Results of AF demagnetization for Sample 597C-4-1, 120-
123 cm. A. Change in intensities. B. Change in direction of NRM.
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Figure 6. Results of AF demagnetization for Sample 597C-8-7, 9-12 cm.

A. Change in intensity. B. Change in direction of NRM.
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Figure 7. Results of AF demagnetization for Sample 597C-10-2, 104-
107 cm. A. Change in intensity B. Change in direction of NRM.
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Figure 9. Relationship between NRM intensity and ARM intensity.

Figure 8. Results of AF demagnetization for Sample 597C-11-3, 13-
15 cm. A. Change in intensity. B. Change in direction of NRM.
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Figure 10. Intensity and MDF of NRM and of ARM as a function of sub-bottom depth at Site 597C.
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Figure 11. Relationship between MDF of NRM and of ARM.
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