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Geology of the Yagurasawa area in Minamiashigara City, Kanagawa Prefecture
by
Shin'ichiro NARAZAKI"", Hiroki HAYASHI? and Kei ODAWARA™

Abstract

An arc-arc collision zone comprising of the Izu-Bonin and Honshu arcs is located in the Izu-Hakone region.
Many active faults related to the collision process have been recognized in the western part of Kanagawa Prefecture.
Nevertheless, the tectonic history of this region is still under debate owing to its complicated geologic structure. Herein,
we conducted a detailed geologic survey of the Yagurasawa area close to the southern end of the Hirayama-Matsudakita
fault system located within this active collision zone. The results of the present study; confirmed the presence of the
Hirayama, Uchikawa and Teizan faults. In particular, we found two outcrops of the Hirayama Fault indicating sinistral
reverse slip, which is concordant with the findings of previous studies. Furthermore, we inferred the slip sense of the
Uchikawa and Teizan faults through stratigraphic displacement as sinistral and dextral, respectively. The Hata Formation
of the Ashigara Group in the study area is correlated with the calcareous nannofossil Zone CN13b; paleontologic data of
the Hata and Shiozawa formations indicate that a drastic paleoenvironmental change, from upper bathyal to intertidal,
occurred between the upper part of the Hata and the Shiozawa Formation. This sudden shoaling of the depositional
environment implies the difference in the vertical movement between the study area and the type section of the Ashigara

Group.
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Fig. 1 Map of the study area. The base map is
GSI Map published by the Geospatial Information
Authority of Japan (GSI). The thick lines indicate

active faults of the Hirayama-Matsudakita Fault Zone.
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Fig. 2 Schematic stratigraphic column of the study
area. Note that the newly deposits covering the
Hakone Old Somma Deposits are omitted in this

column.
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Fig. 3 Geologic map and geologic section of the studied area. Dashed lines indicate strike lines of the Ashigara

Group. The base map is the 1:5000 City Planning Map published by the Minamiashigara City Office.
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Fig. 4 Map showing localities of outcrop photographs
and analyzed samples. The base map is GSI Map
published by GSI.
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Fig. 5 Photograph showing alternating strata of
conglomerate and sandstone of the Seto Formation.

The locality is shown in Fig. 4.
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Fig. 6 Photograph of the impression fossil of ChAlamys
(Mimachlamys) satoi obtained from the Seto

Formation. The sample locality is shown in Fig. 4.
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Fig. 7 Photograph showing alternating strata of
sandstone and siltstone of the Hata Formation. The

locality is shown in Fig. 4.
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Fig. 8 Photograph showing conglomerate of the

Shiozawa Formation. The locality is shown in Fig. 4.
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Fig. 9 Photograph showing ichnofossil (Macaronichnus
isp.) observed in the arkose sandstone of the

Shiozawa Formation. The locality is shown in Fig. 4.
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Fig. 10 Photograph and geologic column of the outcrop of the Kokubyaku Pyroclastic Bed. The locality (35°18 ’
40.3” N, 139°1" 51.7” E) is shown in Fig. 4. 20121106W: analyzed sample horizon.
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Fig. 11 Photograph of the outcrop of the Karigawa
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Lava Group of the Hakone Old Somma. The locality is
shown in Fig. 4.
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Fig. 12 Photograph of the Hirayama Fault outcrop (1). The black rectangle represents the sample of the fault rock
(Fig. 13). The locality (35°19”4.01” N, 139°2’ 24.52” E) is shown in Fig. 4.
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Fig. 13 Photograph of the polished surface of the

fault rock. The sample locality is shown in Fig. 12.
Note that the imaged surface is the bottom side of
the sample (mirrored image of the natural side). The

composite planar fabrics indicate a sinistral fault slip.
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Fig. 14 Photograph of the Hirayama Fault outcrop (2). Composite planar fabrics are recognized by the main shear
plane (Y) and the P plane branching into siltstone. The locality (35°18" 34.23” N, 139°2’ 8.60” E) is shown in Fig. 4.
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Fig. 15 Plunge of the anticline reconstructed by poles
of bedding planes from the Ashigara Formation (lower

hemisphere, equal area stereographic projection).
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Fig. 16 Geologic columns, sample horizons and paleodepth

reconstruction.

Column routes (A and B) and sample localities are shown in Fig. 4.
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1: Amphicoryna scalaris, 3 # 20121013.5. 2: Bolivita
qguadrilatera, = ¥} 20121013.5. 3: Bulimina aculeata,
=Kkl 20112408-a. 4: Globobulimina auriculata, =
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Fig. 17 Microphotographs of benthic foraminiferal
fossils obtained from the Hata Formation. 1:
Amphicoryna scalaris, Sample 20121013.5. 2: Bolivita
quadrilatera, Sample 20121013.5. 3: Bulimina
aculeata, Sample 20112408-a. 4: Globobulimina
auriculata, Sample 20121013.5. 5: Haplophragmoides
crassimargo, Sample 20112408-a. 6: Heterolepa
praecincta, Sample 20121211. 7: Noniorinella
labradorica, Sample 20121013.5. 8: Paracassidulina

miuraensis, Sample 20121211. Scale bar: 0.1 mm.
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[medium:5-5.9 p ], 5%} 20121209, 2 : Gephyrocapsa
caribbeanica [large:>6 u ], 54k} 20121211.

Fig. 18 Microphotographs of calcareous nannofossils
obtained from the Hata Formation. 1: Gephyrocapsa
caribbeanica [medium:5-5.9 u ], Sample 20121209,
2 : Gephyrocapsa caribbeanica [large:>6 p ], Sample
20121211.
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Table 1 Calcareous nannofossils obtained from the Hata Formation

201210135 | 20121128 2011209 20121211
Calcidiscus leptoporus (Murray & Blackman) Loeblich & Tappan 6 - 3 5
Calcidiscus macintyrei (Bukry & Bramlette) Loeblich & Tappan - - 1 2
Coccolithus pelagicus (Wallich) Schiller [12-13 1 ] 2 - - -
Coccolithus pelagicus (Wallich) Schiller [11-11.9 i ] 3 - - -
Coccolithus pelagicus (Wallich) Schiller [10-10.9 1] 2 - - -
Coccolithus pelagicus (Wallich) Schiller [9-9.9 i ] 9 - - -
Coccolithus pelagicus (Wallich) Schiller [8-8.9 1 ] 5 - - -
Coccolithus pelagicus (Wallich) Schiller [7-7.9 £ ] 4 - - -
Dictyococcites cf. antarcticus Haq - - 2 1
Dictyococcites cf. perplexus Burns - 1 1 3
Dictyococcites aff. perplexus Burns 1 8 2 -
Dictyococcites productus (Kamptner) Backman 16 - 13 10
Dictyococcites sp.—B[Small:2—-4] 7 - 3 7
Dictyococcites sp.—C[V.Small:1.5-2 1] 2 - 1 1
Dictyococcites spp. 1 - 2 -
Gephyrocapsa aperta Kamptner 1 - 4 2
Gephyrocapsa caribbeanica Boudreaux & Hay [large>6 1] 8 - 2 7
Gephyrocapsa caribbeanica Boudreaux & Hay [medium:5-5.9 i ] 35 - 33 47
Gephyrocapsa caribbeanica Boudreaux & Hay [medium:4-4.9 1 ] 23 - 24 17
Gephyrocapsa caribbeanica Boudreaux & Hay [medium:3-3.9 1] 3 - 8 2
Gephyrocapsa ericsonii Mcintyre & Be 1 - 2 4
Gephyrocapsa muellerae Breheret 3 - 9 7
Gephyrocapsa sinuosa Hay & Beaudry 2 - 2 3
Gephyrocapsa spp. (small:<2.5 it ) 10 - 12 5
Helicosphaera carteri (Wallich) Kamptner - - - 1
Helicosphaera spp. 1 - 1 1
Pseudoemiliania lacunosa (Kamptner) Gartner - - 4 -
Pseudoemiliania  aff. lacunosa (Kamptner) Gartner 1 - 11 5
Reticulofenestra doronicoides (Black & Barnes) Pujos[round] 1 - 2 1
Reticulofenestra doronicoides (Black & Barnes) Pujos[elliptcal] 2 - 3 2
Reticulofenestra minuta Roth 1 - 1 2
Reticulofenestra spp. - - 1 3
Elliptical placolith 50 2 53 62
Total 200 11 200 200
Abundance
A:abundant, C:common, F:few, Rirare, VR:very rare, R VVR R F
VVR:very very rare, No:barren
Preservation G:good, M:moderate, P:poor, VP:very poor VVP VVP VP VP
Nanno Zone CN13b - CN13b CN13b
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M) 1ER 41, BICRBEEOREEIZR 16 ISRT,

Fig. 19 Shell bed in the sandy siltstone of the
Shiozawa Formation. The locality (35°18 ’ 50.96 ” N,
139°2’ 3.65” E) and the horizon is shown in Figs. 4 and

16, respectively.
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B & PO WiECH B 2 L IZBER o A2, — 75T,
PITTE & B LT 12 D T, A8 A Mk P < JE il
JERE X 0T LS IS 3 2 R PRI MR T & o
Too X DIRHICRAE S N2 TR ESRT 5 & | Ll
Wi i< o T IRAER AR LR A2 V) B & v S HEE
(REF132>, 1986 : 7272 L HEEWTE %2 7R 3R T D RBY)
L mWE e SRR ATHAMRILE Y 2T S v kv
HEE (5K, 1999 ; Tto er al., 1989 72 &) L 23dH 5, Hi

2 cm
e —_—

Macoma incongrua

Macoma sectior

R
RERE
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bNh/-Bitha

BEABEIER 4 I1TR LT,

Fig. 20 Molluscan fossils obtained from the shell bed
(Fig. 19) in the Shiozawa Formation. The locality is

shown in Fig. 4.
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Table 2 Grain composition of the vitric pumice tuff (20121106W) in the Kokubyaku Pyroclastic Bed, Shiozawa

Formation.
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! 2 Py
2
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20121106W | BAXFE 6 1 1 92 100 11| 27 | 50 4 92 97 20 2| 81 200
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Fig. 21 Microphotograph of washed particles obtained
from the vitric pumice tuff (20121106W) in the
Kokubyaku Pyroclastic Bed, Shiozawa Formation.

Vg: Volcanic glass, Qtz: Quartz
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Fig. 22 Histogram of the refractive index values of
volcanic glass obtained from the vitric pumice tuff
(20121106W) in the Kokubyaku Pyroclastic Bed,
Shiozawa Formation.

Mean: 1.500, Min: 1.498, Max: 1.501 (N=30)
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Appendix Foraminiferal fossils obtained from the Hata Formation

20112408-a | 20121013.5 20121128 20121209 20121211

AREEERALE

Ammonia _japonica (Hada) 1

Amphicoryna scalaris (Batsch) 6 22 8 2 1

Baggina totomiensis Makiyama 4

Bolivina robusta (Brady) 2

Bolivinita quadrilatera (Schwager) 4 6 1 7

Bulimina aculeata d'Orbigny 1 17 4

Bulimina striata d'Orbigny 2

Bulimina tenuata (Cushman) 1

Cibicides aknerianus (d'Orbigny) 2 6 1 3

Cibicides lobatulus (Walker et Jacob) 10 1 7 14

Cibicides spp. 5

Cibicidoides wuellerstorfi (Schwager) 5

Cibicidoides spp. 2 1

Elphidium advenum (Cushman) 1 1 2

Elphidium crispum (Linnaeus) 1 1

Elphidium sp. 1

Epistominella pulchra (Cushman) 6

Florilus japonicus (Asano) 3

Frondicularia sp. 4

Globobulimina auriculata (Bailey) 17 21 20 7

Globocassidulina subglobosa (Brady) 1 3 2

Gyroidina soldanii d'Orbigny 2

Heterolepa praecincta (Karrer) 5 29 46

Lagena sulcata (Walker et Jacob) 1 1 3

Lagena spp. 3 1 1

Lenticulina sp. 1 1 7

Nonionella stella Cushman et Moyer 3

Nonionellina labradorica (Dawson) 70 28 1 3 27

Paracassidulina miuraensis (Higuchi) 20 48 6 72

Planocassidulina helenae (Feyling-Hanssen et Buzas) 2 7 1 1

Pyrgo sp. 1

Quinqueloculina spp. 2 2

Rectobolivina sp. 1

Rosalina vilardeboana d’'Orbigny 1

Tosaia hanzawai Takayanagi 1

ZTOMOERERFLER 11 19 44 1 21

AREELEFARAR 159 202 109 32 239
BEEELEFEASR

Haplophragmoides compressum LLeRoy 1
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Appendix (Continued)

Haplophragmoides crassimargo Norman 3 2 4 2

Gaudryina sp. 3 1 8

Spirosigmoilinella sp. 1

Texturalia sp. 1

ZOMDBEEREEAR 10 2 12 23

BEREEELEFARAR 16 6 16 1 34
BEMERAR

Globigerina bulloides d'Orbigny 38 38 33 2 20

Globigerina falconensis Blow 8 4 2

Globigerina umbilicata Orr et Zaitzeff 1

Globigerinita glutinata (Egger) 9 59 41 2 19

Globigerinita iota Parker 3 1

Globigerinita uvula (Ehrenberg) 1 1

Globigerinoides ruber (d'Orbigny) 3 4 1 2

Globigerinoides elongatus (d'Orbigny) 2

Globoconella inflata (d'Orbigny) modern form 11 8 5 7

Globoconella inflata (d'Orbigny) transitional form 3 5 4 1 1

Globorotalia crassaformis (Galloway et Wissler) 2 3

Globoturborotalita nepenthes (Todd) 1

Neogloboquadrina dutertrei (d'Orbigny) 22 16 2 5

Neogloboquadrina incompta (Cifelli) 38 51 2 16

Neogloboquadrina inglei Kucera et Kennett 11 10 11

Neogloboquadrina pachyderma (Ehrenberg) dextral form 66 147 15 4

Neogloboquadrina pachyderma (Ehrenberg) sinistral form 4

Orbulina suturalis Brénnimann 1

Pulleniatina obliquiloculata (Parker et Jones) dextral form 6

Trilobatus sacculifer (Brady) 2

Turborotalita quinqueloba (Natland) 21 40 4 3

ZOMOFHEER LR 45 83 4 2 100

Bt REE 278 477 159 8 228
M g HIVF R FLRERY 445 424 14.1 08 203
A 1g HEVELF A REEH 28.0 185 11.1 33 243
FEERFLR RAFLRL 0.61 0.70 0.56 0.20 0.46
{R£7E(Very Poor, Poor, Moderate, Good, Very Good) P P P P P
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