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Abstract: We report occurrence and petrological characteristics of the Daisen-Kurayoshi tephra (DKP;
>55 ka), a late Pleistocene widespread tephra in Japan, identified from borehole cores at Horinji, Nanto
City, Toyama Prefecture, drilled for defining shallow subsurface geometry of the Horinji fault. DKP
found from the cores contains abundant volcanic glasses compared with the heavy minerals such as
orthopyroxene and hornblende, whose occurrence is very rare because the glasses are commonly altered
into clay minerals. Range of refractive index of the volcanic glass, reported for the first time in and
around Hokuriku region including Toyama, as well as that of orthopyroxene and hornblende, is similar
to that of the source area. Result of pollen analysis of organic silt just below DKP suggests that the silt
was accumulated under cool climatic condition correlated with the period of marine oxygen isotope stage
(MIS) 3. Identification of intact DKP from downthrown side of the Horinji fault implies that the precise
correlation of the strata or terrace surfaces of MIS 3 separated by faulting might be possible through
detailed examination of the strata with tephra and pollen analyses, which provides basis for determining
more reliable long-term slip rate of active faults in the Hokuriku region.

Keywords: Daisen-Kurayoshi tephra, volcanic glass, late Pleistocene, Toyama Prefecture, Hokuriku
region, active fault
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Fig. 1 Map showing isopach of Daisen-Kurayoshi tephra (DKP)

in centimeter and study area (shown in star). Isopach
map is after Machida and Arai (2003).
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Map showing location of borehole transect (shown

in star with its coordinates) across the Horinji fault at
Horinji, Nanto City, Toyama Prefecture. Distribution

Fig. 2

of active fault is after Nakata and Imaizumi (2002).
Triangles denote hanging wall side. 1:25,000
topographic map “Fukumitsu” published by Geospatial
Information Authority of Japan is used as a base map.
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Fig. 3

Geologic section across the Horinji fault at Horinji based on borehole transect (modified from National Institute of

Advanced Industrial Science and Technology, 2012). Sampling position for tephra and pollen analyses from core
HOB-1 is shown by black arrow. Arabic numerals denote stratigraphic units. Bold red line denotes the fault. See
National Institute of Advanced Industrial Science and Technology (2012) for detailed explanation.
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Fig.4  Photograph of core HOB-1 in depth from 13.0 m to 18.0

m showing the sampling positions for tephra analysis
(HOB-1-15.76) and pollen analysis (HOB-1-15.86). For
location of core HOB-1 see Fig. 3.
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Table 1

Grain composition of the tephra sample

Grain composition

upper. number, lower: %
Sample name

Heavy mineral
upper: number, lower: %

Volcanic ITight H_eavy Lithic Total Ortho- Horn- Opaque Other Total
glass mineral mineral fragment pyroxene blende mineral
122 58 18 2 200 36 141 22 1 200
HOB-1-1576 ————— === — = — = — m e e e e e e e e —— e —— — —
61.0 29.0 9.0 1.0 100.0 18.0 70.5 11.0 0.5 100.0

X80
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5 GURHOB-1-15.76 22 & Bt & 7= kil 77 7 2 Da) $HHEIEH % Ub) SEMEi{4.
Fig.5  a) Photomicrograph and b) SEM image of the volcanic glasses from sample HOB-1-15.76.
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SRR

Photomicrograph of the orthopyroxene from
sample HOB-1-15.76.
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Refractive indices of a) volcanic glass, b) orthopyroxene
and c) hornblende from sample HOB-1-15.76.
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Percentage diagram of pollen taxa from organic silt sample HOB-1-15.86. For Nonarboreal pollen-Pteridohyta

spores, percentage was shown with respect to the number subtracting unknown pollen from the total. @
and O in the diagram show less than 1% for Arboreal pollen and Nonarboreal pollen-Pteridohyta spores,

respectively.
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Table 2 Result of pollen analysis

M4 ¥4 hov r#
Japanese Name Scientific name Count number
AARTER Arboreal Pollen
EIE Abies 13
VHBE Tsuga 19
cOERE Picea 18
IYREHERER Pinus subgen. Haploxylon 7
IVUBEHERER Pinus subgen. Diploxylon 4
<YRE (F8) Pinus (Unknown) 17
Y+ XE Salix 7
YIYEER Myrica 1
YOTILIRE Pterocarya 4
IIVTR-TYHERE Carpinus - Ostrya 3
NUINZE Corylus 3
AV Betula 31
N X Alnus 21
TJ+E Fagus 1
aAFSRIFSHERE Quercus subgen. Lepidobalanus 44
aAFSETHAVER Quercus subgen. Cyclobalanopsis 14
ZLE-7VXE Ulmus - Zelkova 8
HITRE Acer 1
cF/XE Aesculus 1
JTKRYE Ampelopsis 2
YaXxE Araliaceae 2
__brUaR _____________ Fraxinus _ _ _ _ 3
BEARTEH Nonarboreal Polien T TTTTTTTTTTTTTTT
XNV avE Lysichiton 7
A4 =5 Gramineae 115
hy vy ouHE Cyperaceae 10
auyx Liliaceae 1
7 hYR Chenopodiaceae 1
hs<vyow Thalictrum 9
X URYERE Ranunculus 3
FURYSTHE Ranunculaceae 7
DANFYYIE Parnassia 1
JULEODE Sanguisorba 10
<7 AR Leguminosae 1
270Y9R Geranium 5
R Umbelliferae 47
JEXRE Artemisia 33
FOHEHR Carduoideae 22
R U RREF Cichorioideae 2
TEATEH Unknown
TERTEH Unknown 30
AT Pteridophyta Spores
UM E Osmunda 1
oS FEmF other Pteridophyta 23
CH TOTAL
RKARTEH Arboreal Pollen 225
BREH Nonarboreal Pollen 274
TERTE# Unknown Pollen 30
AT Pteridophyta Spores 24
it FHEKRLQ Total Number of Pollen and Spores 523
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