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We present new paleomagnetic results from the sedimentary rocks of the lowest formation (Himaka Formation) of the Lower
Miocene Morozaki Group. The paleomagnetism of the upper formations of the group has been previously reported, but ther
have been no published data for the Himaka. Oriented cores were collected from 16 stratigraphic sites (horizons) from the c:
90 m sequence on the Saku-shima (Saku Island), 4 sites from the ca. 110 m sequence on the Himaka-jima (Himaka Islanc
and 2 sites from the ca. 60 m sequence on the southeastern tip of the Chita Peninsula. The sampled sites consist mostly
felsic fine tuff layers, with minor siltstone units. Cylindrical specimens were subjected to stepwise alternating-field or thermal
demagnetization in order to extract characteristic remanent magnetization (ChRM) components. With the exception of a few site
where the remanent magnetization has been seriously affected by a normal-polarity secondary overprint, the Himaka Formatic
sites have reverse-polarity ChRM directions. Taking the magnetostratigraphy of the upper formations of the Morozaki Group intc
consideration, the Himaka Formation is correlative with Chronozone C5Dr (18.056-17.533 Ma). The site-mean ChRM directions
are marked by a paleo-declination that is consistently southwest (reverse polarity). This is compatible with site-mean direction:
of the upper formations and can be explained by assuming a clockwise tectonic rotation. The paleo-declination of the Himak:
Formation is deflected 10-2@ounterclockwise relative to the strike of the nearby Median Tectonic Line (MTL). This is also the
case for the Shitara area (ca. 70 km to the northeast) and the Chichibu area (Kanto Mountains), indicating that the MTL had th
same strike direction in these three areas in the late Early Miocene.
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Post-Cretaceous tectonic deformation of Eurasian continent can be estimated by comparison of Cretaceous paleomagne
pole positions from its western and eastern extreme areas. We choose the Kolyma-Omolon Superterrane as one of the east
extreme. Late Cretaceous ignimbrites are collected at 19 sites from the Kholchan Suite in the Okhotsk-Chukotka Volcanic Bel
at the north of Magadan (60.4N, 151.0E) in the terrane. Characteristic paleomagnetic directions are isolated from 16 sites b
AF demagnetization and their primary nature is ascertained through presence of both normal and reversed polarities. Late Cr
taceous paleomagnetic direction after tilt correction is D=17.6, 1=82.5, k=13.1, a95=10.5, N=16 at Magadan, corresponding to :
paleomagnetic pole at Long. =166.7, Lat. =72.4, A95=18.9. This pole falls on the pole position for the Chukotka, indicating the
Kolyma-Omolon Superterrane and Chukotka behaved as a tectonic unit since Late Cretaceous. Compared with Late Cretacec
poles from Europe and the Mongolia block, pole positions from the Mongoria block, Eurasia and Magadan are arranged from the
north to south along longitude of 170E. Disagreement of pole positions of western and eastern extreme areas suggests occurrel
of deformation of the Eurasian continent later than Late Cretaceous. Pole positions from the Kolyma-Omolon-Chkotska block
and Mongol block implies southward displacement of the Kolyma-Omolon-Chkotska block and northward displacement of the
Mongol block. Continuation of closure of the Mongol-Okhotsk Ocean is one of post-Cretaceous tectonic deformation aspects
within Eurasian continent.
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Rock magnetism of the volcanic materials recovered from Louiville Seamounts during
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Integrated Ocean Drilling Program (IODP) Expedition 330 recovered volcanic materials from seamounts along the northwest:
ern part of the Louisville hotspot track (50-74 Ma). The recovered materials include basalts which are considered to be erupte
under subaerial or shallow submarine conditions. We have been trying absolute paleointensity measurements on them, and \
in parallel have studied rock magnetic properties to assess the paleointensity results. In the present study we mainly focus
thermomagnetic properties.

Thermomagnetic analyses using a magnetic balance (Natsuhara Giken NMB-89) in vacuum condition have been made on ¢
rock chips from Site U1372, 28 chips from Site U1373, 140 chips from Site U1374, 44 chips from Site U1376, and 19 chips from
Site U1377 (288 chips in total). The resultant curves can be classified into the five types (A, B, C, D, and E).

Type A: almost reversible thermomagnetic curves observed in 38 specimens. They show a single phase of Ti-poor titanomag
netite with Tc (Curie temperature) higher than ~ 500 degC.

Type B: almost reversible thermomagnetic curves recognized in 18 specimens. The difference from type A curves is existenc
of Ti-rich titanomagnetite phases with Tc lower than ~ 500 degC, in addition to the highk Te00 degC) phase.

Type C: somewhat irreversible thermomagnetic curves found in 49 specimens. They show a single phase of Ti-poor titanomac
netite with Tc higher than ™ 500 degC, however, cooling curves result in reduction in induced magnetization relative to heating
curves in most cases. At~ 50 degC, amount of the reduction is about 20-60 percent.

Type D: irreversible thermomagnetic curves seen in 50 specimens. They are usually characterized by two phases of titanoma
netite, one with moderate Ti content (Tc ~ 150-300 degC) and the other with low Ti content 7860 degC). Cooling curves
outweigh heating curves in most cases.

Type E: irreversible thermomagnetic curves occurred in 133 specimens. They exhibit relatively low Tc (" 200-300 degC) com-
ponents followed by bumps of high Tc (" 400-500 degC) in heating curves. The bumps are considered to originate from inversior
of titanomaghemite. Cooling curves outweigh heating curves in most cases.

Some of the selected specimens will be analyzed using scanning electron microprobe and other instruments. We will repo
these results together with the thermomagnetic ones.
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The IODP Expeditions 322 & 333 penetrated sediments-basement boundary and recovered successive cores at Site COC
situated on a topographic high named Kashinosaki Knoll. The collected basement samples are composed of alternating beds
pillow basalts and hyaroclastite and were retrieved by rotary core barrel drilling system. Paleomagnetic measurements on basal
basement rocks from Site C0012 show that the stable magnetization has reversed polarity. Rock magnetic experiments were cc
ducted to understand the magnetic minerals contributing to the primary magnetization. Thermomagnetic curves during heating i
air shows a hump around 500degC which cannot be seen for the curve in vacuum, Ar or He atmosphere. This can be interprett
as a result of oxidation of the magnetic mineral. The results in air, vacuum, Ar and He show maximum curvatures at 326degC
332degC, 328degC and 303degC, which might show a Curie temperature of the natural magnetic mineral (titanomaghemite
The peaks at around 402degC, 392degC and 424degC in vacuum, Ar and He might correspond to break down (decomposition)
magnetic minerals (titanomaghemite) by heating. A hump at 493degC for the heating curve in He could not be resolved enough i
the heating curve up to 527degC. This might be a result of the multiple heatings and heating rates, which suggest the progressi
production of titanomagnetite (from titanomaghemite) and subsequent hematite production (reduction in magnetization inten
sity). Low-temperature magnetic measurements were also conducted and will be interpreted together with Curie temperatures.
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Paleomagnetic secular variation record from the Holocene sediment of the Ichi-no-megat
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The Ichi-no-megata is a maar lake located in the Oga Peninsula, Akira Prefecture, which has a maximum water depth abot
45 m. In 2006, core samples of the sub-bottom sediments were obtained at three holes in the central part. The core sedimen
mostly composed of laminated clay or silt intercalating sandy turbidite layers and tephra deposits, provided a composite sec
imentary profile of about 37 m long. Results of tephra analysis and radiocarbon dating suggested that the interval above th
volcanic products from the adjacent San-no-megata maar (23.7 to 32.3 m deep) covers a time period since about 25 ka with
nearly constant sedimentation rate about 0.71 m/ky.

Using pass-through methods, we measured magnetic susceptibility and natural remanent magnetization (NRM) of u-chann
samples. The magnetic susceptibility data confirmed the hole-to-hole correlation based on lithologic observations. Stepwis
AF demagnetization of the NRM showed that the remanence is essentially composed of a single stable component. Becau
the studied sequence comprises of core segments typically about 80 cm long, a continuous record of declination change was r
obtained. Inclination data is characterized by an average value about 50 degree and amplitudes comparable with a paleomagne
secular variation (PSV). In particular, the inclination variation above 9 m deep shows a good similarity with the Holocene PSV
record reported from Lake Biwa. Occurrence of the Kikai-Akahoya tephra (7.3 ka) in both sequences support correlation of the
two records, suggesting usefulness of PSV records in high-resolution stratigraphic correlation at a regional scale.
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A preliminary study on the geomagnetic paleointensity experiments using single zircon
crystal
A preliminary study on the geomagnetic paleointensity experiments using single zircor
crystal
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Geomagnetic paleointensity data provides critical information such as thermal evolution of the Earth [1]. Also a state of
geomagnetic field closely relates to a surface environment [2]. It is pivotal to know the variation of geomagnetic field intensity
throughout the history of the Earth.

Paleointensity have been intensively recovered from whole rock samples for several decades [3]. Recently, high-sensitivit
superconducting quantum interference device (SQUID) magnetometer has enabled us to measure natural remanent magnetiza
(NRM) of single silicate crystal extracted from a rock sample [4], increasing the success rate of the paleomagnetic experiments
However, until now, we have not yet obtained enough data to resolve billion-year-scale geomagnetic field variation, and need t
obtain more paleointensity data, especially older than 5 Ma [3].

In the present study, we focus on a single zircon crystal. Since river sand originates in rocks widely distributed in river basin,
detrital zircons in the sand have various ages [5]. If the geomagnetic paleointensity can be measured using the single zircc
crystal, we will probably obtain paleomagnetic data enough to resolve the long-term geomagnetic field variation.

Zircon crystals used in this study were sampled from sands of Nakagawa River, Tanzawa Mountain. We have conducte
a suite of basic rock-magnetic measurement on assemblage of 26 zircon crystals: isothermal remanent magnetization (IRN
acquisition, stepwise alternating field demagnetization (AFD) of saturation IRM (SIRM), and low-temperature cycle using a
Magnetic Property Measurement System (MPMS). Magnetic properties of the zircon crystals have been resulted in as follows
(1) the crystals contain nearly pure magnetite;(Bg, and they are in both single-domain (SD) and multi-domain (MD) states,

(2) SIRM intensity is about 1 x T Am?/kg (1x10~3 Am?/kg x 1 mg = 1 x 10° Am?2), and (3) SIRM has high-coercivity
fraction up to 20 mT.

Existence of the SD magnetite contained in the zircon crystals has the potential to recover the paleomagnetic information
Taking into account the existence of MD magnetite, stepwise-demagnetization after low-temperature demagnetization (LTD) i
an efficient approach for paleomagnetic measurement. Now, our plan is to conduct LTD/stepwise-AFD measurement of NRNV
and IRM for single zircon crystal by using SQUID magnetometer. On the basis of the rock-magnetic studies and the NRM/IRM
measurements, we will discuss the feasibility of the paleointensity experiment using single zircon crystal.

References: [1] Stevenson, D. J. et al. (1983), Icarus 54, 466. [2] Kulikov, Y. N. et al. (2007), Space Sci. Rev. 129, 207. [3]
Kono, M. (2007), Geomagnetism: Treatise on Geophysics, pp. 608. [4] Tarduno, A. J. et al. (2006), Rev. Geophys. 41, RG100z
[5] Rino, S. et al. (2008), Gondwana Res. 14, 51.
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Paleointensity determination of welded tuffs: Investigation on the curved NRM-FRM1

plots
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