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Re-examination of the paleomagnetism of the Znp-Ohta tephra bed in the Tokai Group

skt

Hiroyuki Hoshi* and Kumiko Deguchi

(Abstract)

We describe paleomagnetic results for the Znp-Ohta tephra bed (ca. 3.9 Ma) in the Tokai Group from two
localities: Ohtani of Tokoname City, Aichi Prefecture (local name: Ohtani volcanic ash bed) and Akogi of Tsu
City, Mie Prefecture (local name: Akogi volcanic ash bed). Analysis of stepwise demagnetization data yielded tilt-
corrected site-mean remanence directions: D = 194.9°, I =—46.0°, 0,5 = 2.9° for an ash-fall deposit at the lowermost
horizon of the Ohtani volcanic ash bed; D = 178.5°, I = —49.2°, a4 = 7.2° for an unknown horizon of the Akogi
volcanic ash bed. The precisely determined site-mean direction for Ohtani is statistically different from that reported
previously. The Ohtani direction is similar to that recently published for the PM volcanic ash bed (Znp-Ohta tephra
in the Himi area, Toyama Prefecture), implying little or no relative rotation between these two areas. On the other
hand, there is a significant difference between the direction for the Akogi ash bed and those for the Ohtani and PM.
Thus, it is possible that relative vertical-axis rotation of about 10-20° has occurred between Akogi and the other

two areas (Ohtani and Himi) since 3.9 Ma.
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Table 1.Paleomagnetic data for the Ohtani (Tokoname, Aichi Pref.), Akogi (Tsu, Mie Pref.) and PM (Himi, Toyama Pref.) volcanic ash beds.

Tephra N v D 78 Dc Ie Oys k  Ref.
(Local name) (10~ A/m) ©) (°) (°) e O

Ohtani i) 1.04 1937 -529 1949  —46.0 29 1743 1
Ohtani 5 0.18 206.3 -60.1 134 334 2
Akogi 9 0.13 1789 512 178.5 —49.2 1.2 63.6 1
Akogi 8 1746 430 8.1 47.5 3
PM 6 025 1926 485 201.7 =503 6.6 17310 4

N, number of specimens used to calculate site mean direction; J, intensity of natural
remanent magnetization (NRM); D and [, in situ (tilt-uncorrected) declination and
inclination; Dc and /c, tilt-corrected declination and inclination; ays, 95% confidence limit;
k, precision parameter. Reference: 1, this study; 2, Nakayama ef al. (1995); 3, Nakayama

and Yoshikawa (1990); 4, Hoshi (2012).
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Fig. 1.
Akogi volcanic ash beds, along with representative localities
of other correlative local tephras in central Japan (after
Kurokawa, 2005).
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Fig. 2. Sampling locations of the Ohtani and Akogi volcanic ash

beds (sites Ot and Ak, respectively), with base maps from
Digital Japan Web System (Denshi Kokudo) provided by
Geospatial Information Authority of Japan (GSI). Site Ot:
34°50° 48.7" N, 136°51" 47.8” E. Site Ak: 34°41" 48.0" N,
13629 2.8” E.
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Fig. 3. Graphic logs showing sampled stratigraphic horizons at sites
Ot and Ak.
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Fig. 4. Orthogonal (Zijderveld) plots showing examples of stepwise

demagnetization results from an ash-fall deposit at the
lowermost horizon of the Ohtani volcanic ash bed (site Ot).
Solid (open) circles indicate projections of vector-endpoints
onto the horizontal (N-S vertical) planes, respectively.
Intensity of NRM (natural remanent magnetization) in mass
magnetization (Am’/kg).
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Fig. 5. Characteristic remanence (ChRM) component directions

of specimens from the Ohtani volcanic ash bed (site Ot).
Upper-hemisphere equal-area projection in geographic (in
situ) coordinates. The surrounding oval around the site-mean
direction shows the area of 95% confidence (radius 0ys). The
cross is the geocentric axial dipole field direction of reversed
polarity (D =180.0° , /=-54.3").
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Examples of stepwise thermal demagnetization results from
the Akogi volcanic ash bed (site Ak). See Fig. 4 for symbols
of the orthogonal projections. Intensity of NRM (natural
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Fig. 6.

remanent magnetization) in mass magnetization (Am*/kg).
On the equal-area projections, solid (open) circles denote
directions in the lower (upper) hemisphere.

(Upper) Demagnetization behavior of specimen Ak5-b
showing a roughly linear component toward the origin of the
orthogonal diagram.

(Middle, Lower) Results suggesting a reversed-polarity
primary component with a superimposed larger normal-
polarity secondary remanence. From room temperature

t0 200° C, the direction changed systematically so that it
moved along a great circle on the equal-area diagram; above

200° C the behavior became erratic.
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Fig. 7. Reversed-polarity site-mean direction (open diamond)

and its 95% confidence limit for the Akogi volcanic ash

bed (site Ak), calculated with the great circle method of

McFadden and McElhinny (1988). Equal-area projection

in the geographical (in situ) coordinate. The open circle

is the characteristic remanence direction of specimen

AKS5-b (see Fig. 6). Remagnetization great circles (solid,

lower hemisphere; dashed, upper hemisphere) were

determined by least square analysis of remanence vectors
that changed systematically during the course of stepwise
demagnetization. The cross is the geocentric axial dipole
field direction of reversed polarity (D = 180.0° , [ =-54.3° ).
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Fig. 8. Comparison of site-mean directions for the Ohtani, Akogi

and PM volcanic ash beds. Upper-hemisphere equal-area
projection in stratigraphic (tilt-corrected) coordinates. See
Table 1 for data. Directions reported by Nakayama and
Yoshikawa (1990) and Nakayama et al. (1995) are also
indicated.
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