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Paleomagnetic Direction of the PM Tephra Bed in the Himi Area,
Toyama Prefecture, Central Japan
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Department of Science Education (Geology), Aichi University of Education, Kariya 448-8542, Japan

The PM tephra bed, a thick (~10 m), felsic tephra deposit in the Pliocene sedimentary sequence in the Himi
area, has been sampled for determining its paleomagnetic direction. Ten oriented cores were collected from the
uppermost fine-grained vitric ash portion at one locality, and stepwise alternating-field and thermal demagnetiza-
tions were performed for 20 cylindrical specimens in order to isolate remanent magnetization components. More
than half of the specimens had a single magnetic component with a northerly and down direction close to the
present geomagnetic field direction (i.e., normal polarity). However, six samples, which also provided a normal
polarity linear component, displayed a directional change along a great circle during stepwise demagnetization,
indicating the presence of another higher coercivity/unblocking temperature component. Application of the great
circle method disclosed the component with a SSW and up direction (i.e., reversed polarity). A previous study
has reported that the PM tephra bed is normally magnetized; however, the author interprets that the normal
polarity direction is most likely a secondary component and the primary magnetization has reversed polarity. This

interpretation is concordant with tephrostratigraphic investigations suggesting that the PM tephra bed is correlated

to the reversely magnetized tephras found in several areas of central Japan.
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Fig. 1. Map showing the type localities of the PM tephra bed
and other correlative local tephras in central Japan after
Kurokawa (2005).
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Table 1. Paleomagnetic data from the PM tephra bed in the Himi

area, Toyama Prefecture.

Specimen Demag J D 1 A P
10°Am O 00O

la AF 0.28 0.6 59.3

Lct TH 0.17 11.1 61.1

2a AF 0.18 16.1 61.0

2bt TH 0.13 8.3 57.1 1123 9.1

3a AF 0.15 10.3 537 186.1 42.0

3bt TH 0.13 1.5 55.6 1285 23.4

4a AF 0.19 13.5 49.8 2645 18.6

4bt* TH 8.18 54.1 1.0

Sa AF 0.26 4.1 64.0

Sbt TH 0.20 9.5 53.8  169.3 32.1

6a AF 0.26 16.0 51.8

6bt TH 023  359.8 53.4

Ta AF 0.39 3544 499 1462 36.5

bt TH 0.35 7.6 48.8

8a AF 0.29 2.4 55.1

8bt TH 0.26 16.5 49.2

9a AF 0.32 14.1 60.3

9bt* TH 1.16 86.0 12.7

10a AF 0.35 15.5 48.7

10bt TH 0.30 10.0 51.3

Demag, demagnetization (AF, alternating field; TH, thermal); J, in-
tensity of natural remanent magnetization; D and 7, declination and
inclination of linear component determined by least square line fit; A
and P, azimuth and plunge of pole to remagnetization plane determined
by least square fit; samples with asterisk exhibited high intensities and
inconsistent linear component directions due to contamination of pum-
ice fragments.
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Representative stepwise demagnetization results showing a single linear remanent magnetization component. These orthogonal

plots display projections of vector endpoints onto the horizontal (solid circle) and north-south vertical (open circle) planes. (a) Al-
ternating field (AF) demagnetization data from specimen la, representing a normal polarity component through all demagnetiza-

tion steps from O to 80 mT. The natural remanent magnetization (NRM) intensity is 0.28 x 10~ A/m. (b) Thermal demagnetization

results from specimen 10bt, showing a normal polarity component in the range from room temperature (RT) to 250 °C, followed
by an erroneous behavior near the origin. The NRM intensity is 0.30 x 10~ A/m. (c) Thermal results of specimen 4bt, indicating a
distinct linear component with a northeast and nearly horizontal direction in the range from 450 to 620 °C. This unexpected direc-

tion stems from a visible pumice fragment contained in the specimen (see text). The NRM intensity is 8.18 x 10> A/m, an order

E, Down
Fig. 2.
of magnitude higher than the other specimens.
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Fig. 3. Lower hemisphere equal area projection showing di-
rections of linear components determined by the least
square analysis of stepwise demagnetization results.
Circles = low coercivity/unblocking temperature com-
ponents. Squares = high unblocking temperature com-
ponents in two specimens containing large pumice frag-
ments (4bt, 9bt). Cross = geocentric axial dipole field

direction. See Table 1 for data.
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Thermal demagnetization results from specimen 3bt
(NRM = 0.13 x 10™* A/m), suggesting a reversed polarity
primary component with a superimposed larger normal
polarity secondary remanence. (a) Orthogonal diagram.
Solid and open circles show projections of vector end-
points onto the horizontal and north-south vertical planes,
respectively. (b) Normalized remanence intensity (J/J,)
versus demagnetization temperature. (c) Equal area pro-
jection of the remanence direction. Solid (open) circles
indicate directions in the lower (upper) hemisphere. Note
that, from room temperature (RT) to 200 °C, the direction
changed systematically so that it moved along a great
circle; above 200 °C it showed erratic behavior.
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Fig. 5. Reversed polarity site mean direction (open square) and
its 95% confidence limit (shaded oval) calculated with
the great circle method of McFadden and McElhinny
(1988), shown in the geographical (in situ) coordinate.
Remagnetization great circles (solid gray, lower hemi-
sphere; dashed gray, upper hemisphere) were deter-
mined by least square analysis of remanence vectors
(solid circle, lower hemisphere; open circle, upper hemi-
sphere) that changed systematically during the course of
stepwise demagnetization.
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