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Fossil Foraminiferal Biostratigraphic Study of the Fujikawa and
Akebono Groups at Nakatomi Area in Minobu-cho, Yamanashi
Prefecture, Central Japan"’
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Abstract

Late Neogene series that is divided into the Fujikawa Group and the Akebono Group in ascending order,
distributes in the Nakatomi area, Minobu-cho, Yamanashi Prefecture, central Japan. The Fujikawa Group
consists of the Shimobe, Minobu and Iitomi Formations, and the Akebono Group is composed of the
Kawadaira, Nakayama, and Hirasu Formations, in ascending order.

On the basis of planktonic foraminferal assembleges from the Fujikawa and Akebono Groups, the
Shimobe Formation, the Minobu Formation and the Hayakawabashi Interbeds of Sandstone and Mudstone
Member in the litomi Formation of the Fujikawa Group corresponds with N14 (most early Late Miocene),
N16 (early Late Miocene) and N16 to N18 (early to late Late Miocene) of Blow's zonation, respectively.
The Kawadaira Formation and the Nakayama Formation of the Akebono Group corresponds with N19
(Early Pliocene) and N21 to N22 (Late Pliocene to Early Plistocene), respectively.

On the basis of benthic foraminiferal assembleges, the Fujikawa and Akebono Groups are considered to

be deposited in the lower bathyal and the outer sublittoral to upper bathyal environments, respectively.
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Fig. 1

Location map (A) showing the study area that is surrounded by thick line. Topographic map (B) showing

the sampling routes (thick lines with numerals) and sample localities (white points in thick lines) in the study
area. The areas surrounded by dotted lines represent the sampling areas shown in Fig. 4 and 5. R.: River.
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Fig. 2 Comparison of stratigraphy and geological time of the Shizukawa Group between present study and
the previous studies. F.: Formation, M.: Member, Ss.: Sandstone, Ms.: Mudstone, Cg.: Conglomerate, Pyr.:

Pyroclastic rocks, Plio.: Pliocene.
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Fig. 3 Geological map of the study area.
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Fig. 4 Locality map of the sampling points in Hayakawa
section. The base map is used the 1/25000 geographi-
cal map of “Kiriishi” published by Geographical Institute
of Japan.
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Fig. 5 Locality map of the sampling points in Yogosawa
section. The base map is used the 1/25000 geographi-
cal map of “Kiriishi” published by Geographical Institute
of Japan.
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Fig. 6 Photograph of the upper part of the Mitsuishi Tuff-
breccia Member at route 1 along River Haya. White tuff
beds are intercalated in mudstone beds.
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Fig. 7 Photograph of outcrop consisting of sandstone
and mudstone of the Kawadaira Formation near the
sampling site YG13 at route 4 along Yogosawa.
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Fig. 8 Geological columnar section of the Hayakawa
section showing the stratigraphic units and the sam-
pling horizons. The route of columnar section is shown
in Fig. 1. Sample number without box shows barren
sample for foraminifera.
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Uvigerina proboscidea 72 ESFEH L, YG09 Tl
Uvigerina hispidocostata 738 L CHE L 7.

787



BLNEEHD X OURBREHOA LA X 2 LR 75

Table 1 Distribution of fossil foraminifers at the Hayakawa section from the Fujikawa Group.

Fujikawa Group

- . . nEd Minobu Formation litomi Formation
Litjhostratigraphic unit —
HM Mitsuishi Tuff-breccia Member Hayakawabashi interbeds of ss. and ms. Member
Lower part Upper part

Sample No.||GG-01|GG-06]GG-07] GG-08 | GG-09]GG-10|GG-11]GG-12| GG-13] GG-14 |GG-15{GG-16|GG-17| GG-18]GG-19]GG-2()| Total
Planktonic Forminifera Name
Dentoglobigerina altispira altispira (Cushman and Jarvis) 17| 31 4 7 12 8 4 6 1 2 10 4 1 107
Globigerina bulloides d'Orbigny 5 14 6 3 5| 271 25 4 23 3 5 14| 20 12 9 8 183
Globigerina decoraptera Takayanagi and Saito 3 1 4
Globigerina falconensis Blow 10 3 4 2 1 8 7 1 2 4 1 3 5 51
Globigerina nepenthes Todd 3 13 2 2 2 1 5 4 1 2 3 1 3 8 50
Globigerina woodi Jenkins 4 1 5 10
Globigerina spp. 5 1 18 4 10 38
Globigerinella aequilateralis (Brady) 1 1
Globigerinella obesa (Bolli) 4 4
Globigerinoides bollii Blow 2 2
Globigerinoides immaturus Leroy 2 6 3 17 8 2 3 3 5 3 7 2 4 14 12) 91
Globigerinoides obliquus Bolli 1 2 3 2 2 6 3 7 3 5 5 39
Globigerinoides spp. 6 1 4 3 2 1 27
Globoquadrina dehiscens (Chapman, Parr, and Collins) 8 5 2 2 3 1 2 3 26
Globorotalia cibaoensis Bermudez 1 1 2
Globorotalia limbata (Fornasini) 1 1 1 8 11
Globorotalia menardi 1 1
Globorotalia merotumida Blow and Banner 1 1 2 1 5
Globorotalia miozea Finlay 4 4
Globorotalia paralenguaensis Blow 1 1
Globorotalia plesiotumida Blow and Banner 1 1
Globorotalia spp. 1 5 6
Neogloboquadrina acostaensis (Bolli) 4 4 4 2 1 3 2 1 12 8 17 7 6 2 4 77
Neogloboquadrina continuosa (Blow) 2 2 4
Neogloboquadrina pachyderma (Ehrenberg) <Dextrality> 1 1 4 6 2 2 2 18
Neogloboquadrina pachyderma (Ehrenberg) <Sinistrality> 1 8 6 16 2 1 5 11 50
[Neogloboquadrina spp. 2 9 5 3 3 5| 27
Orbulina universa d'Orbigny 2 2 2 1 8 7 1 5 1|l 29
Sphaeroidinellopsis seminulina seminulina (Schwager) 6 8 7 3 4 1 3 3 8 1 7 2 1 6 I 60
Gen. and sp. indet. 9| 182] 130 141 76 58 52| 103 92 77 89| 101] 110 84 70 278J 1,652
Total number of planktonic foraminifera 52| 248] 162 199] 106] 112] 69 141] 133 111] _167] 144] 130] 113] 112] 327|[ 2,326
Benthic Forminifera Name
(Amphicoryna scalaris sagamiensis (Asano) 1 1 2
Bolivina robusta Brady 2 2
Bolivinita quadrilatera (Schwager) 1 2 3
Bolivinita cf. rhomboidalis (Millett) 1 1
Bolivinita sp. 1 1
\Bulimina marginata d'Orbiguy 9 1 11 1 2 24
Bulimina striata_d'Orbigny 3 I 3
Bulimina subornata Braby 1 1 2
Bulimina sp. 1 1
Cassidulina subglobosa Brady 1 1
Cibicides aknerianus (d'Orbigny) 1 2 2 5
Cibicides refitlgens Montfort 1 1
Cibicides subpraecinctus (Asano) 1 1
[Evolvocassidulina brevis (Aoki) 1 1
Glandulina laevigata (d'Orbigny) 1 1
Globobulimina affinis (d'Orbigny) 1 1
Globobulimina pupoides (d'Orbigny) 1 1 1 1 4
Gyroidina altiformis R.E. and K.C.Stewart 1 1
Gyroidina orbicularis d'Orbigny 1 1
Gyroidina profunda Aoki 1 1
Gyroidina spp. 2 2
Gyroidinoides nipponicus (Ishizaki) 7 7
Hanzawai nipponica Asano 4 1 1 6
Hoeglundina elegans (d'Orbigny) 1 1
"Loxostomum" karrerianum (Brady) 1 1
Martinottiella communis (d'Orbigny) 5 12 2 6 7 1 1 34
Martinottiella sp. 1 5 3 9
(Melonis barleeanum (Williamson) 1 2 4 3 10
(Melonis parkerae (Uehio) 1 3 4 1 2 7 8 1 7 34
Melonis pompilioides (Fichtel and Moll) 7 5 14 1 1 28
Nonion japonicus Asano 4 4 2 1 11
Nonionella stella Cushman and Moyer 1 1
[Pullenia bulloides (d'Orbigny) 1 1 2
Quinqueloculina contorta d'Orbigny 2 2
Quinqueloculina subcuneata Cushman 1 1
Reussella spinulosa (Reuss) 1 1
[Robulus depressus Asano 1 1
Stilostomella lepidula (Schwager) 28 6 2 42 2 3 4 1 1 14 3 1 29 4 6 146
Stilostomella sp. 1 1
Textularia articulata d'Orbigny 1 1
Textularia sp. 1 1
Tosaia hanzawai Takayanagi 3 2 5
Triloculina trigonula (Lamarck) 1 1
Uvigerina hispidocostata Cushman and Todd 1 4 1 9 2 17
Upvigerina proboscidea Schwager 1 1 2
Gen. and sp. indet. 65 25 13 9 4 29 54 12 16 10 5 67 5 66 12 36) 428
Total number of benthic foraminifera 113 51 25 76 20 37 62 26 32 42 32 78 67 75 27 47) 810
Total number of foraminifera 165 299| 187 275 126 149 131 167 165 1563| 199| 222 197| 188 139| 374|| 3,136
Planktonic foraminifera ratio % 32%| 83%| 87%| 72%| 84%| 75%| 53%| 84%| 81%| 73%| 84%| 65%| 66%| 60%| 81%| 87%] 74%)|
Total number of foraminifera / 100g. 2,888 | 4,485 | 5,610 | 11,000 | 2,520 | 5,960 | 5,240 | 3,340 | 6,600 | 12,240 | 3,980 | 4,440 | 1,970 | 7,520 | 2,780 | 3,740 || 84,313
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Table 2 Distribution of fossil foraminifers at the Yogosawa section from the Fujikawa and Akebono Groups.

Fujikawa Group Akebono Group
Lithostratigraphic unit Minobu Formation . .
orep Mitsuishi Tuffibreccia Member Kawadaira Formation N-F

Sample No.[[ YGOT [ YG02 [ YGO03 [ YG04 | YGO05 [ YG06 [ YGO7 [ YGO09 | YG13 [ HNO1 [ YG18 [ YG19 [ YG20 [ HNO2 | YG22 [ ATO1 [ AT02 [ AT03 | HNO7 || Total

Planktonic Forminifera Name
|Dentoglobigerina altispira altispira (Cushman and Jarvis) 2 1 5 2 19 1" 1 41
Globigerina bulloides d'Orbigny 8 13 1 1 1" 3 10 25 3 1 7 2 1 1 2 89
Globigerina decoraptera_Takayanagi and Saito 4 1 1 1 2 4 1 14
Globigerina falconensis Blow 5 7 1 1 4 2 4 3 3 1 31
Globigerina nepenthes Todd 2 4 4 3 2 1 1 2 1 20
Globigerina qui Natland 1 1 3 3 8
Globigerina woodi Jenkins 2 3 5
Globigerina spp. 3 4 10 2 4 2 4 3 3 35
Globigerii is_(Brady) 1 1 4 1 1 1 9
Globigerinella obesa_(Bolli) 6 5 5 1 6 1 2 26
Globigerinita glutinata (Egger) 2 B 12 2
Globigerinita uvula_(Ehrenberg) 10 10
Globigerinoides lob (Brady) 1 2 3
Globigerinoides extremus Bolli 4 1 1 3 2 11
Globigerinoides immaturus Leroy 10 17 30 12 14 10 15 2 2 1 7 2 1 1 124
Globigerinoides obliquus Bolli 2 8 4 4 8 21 2 3 1 2 1 56
Globigerinoides ruber (d'Orbigny) 1 1
Globigerinoides spp. 5 1 5 3 1
Globoquadrina baroemoenensis (LeRoy) 2 1 3
Globoquadrina dehiscens (Chapman, Parr, and Collins) 1 1 2 1 2 2 2 11
Globoguadrina venezuelana (Hedberg) 1 1 3 5
Globorotalia conoidea Walters 1 1
Globorotalia i Kennett 5 5
Globorotalia crassaformis (Galloway and Wissler) 1 1 1 1 1 1 6
Globorotalia exilis Blow 1 1
Globorotalia juanai Bermudez and Bolli 1 1
Globorotalia limbata (Fornasini) 1 2 2 5
Globorotalia menardi (Parker, Jones and Brady) 1 1
Globorotalia merotumida Blow and Banner 9 25 1 2 37
Globorotalia miocenica Plamer 1 1
Globorotalia is Blow 1 1 2
Globorotalia puncticulata_(Deshayes) 10 4 8 6 28
Globorotalia scitula_(Brady) 1 1 2
Globorotalia tosaensis Takayanagi and Saito 1 1
Globorotalia tumida tumida (Brady) 2 2 2 1 7
Globorotalia_spp. 1 4 1 1 7
Neogloboquadrina acostaensis (Bolli) 3 3 7 5 11 1 1 3 1 4 39
[Neogloboquadrina pachyderma (Ehrenberg) <Dextrality> 5 2 4 1 3 5 7 2 3 6 4 3 45
Neogloboquadrina pachyderma (Ehrenberg) <Si ity> 1 2 6
Neogloboquadrina detertrei (dOrbigny) 1 1
Neogloboquadrina spp. 1 1 1 3 3 6 1 3 2
Orbulina bilobata (d'Orbigny) 1 1
Orbulina universa_d'Orbigny 4 2 6 2 14
iatina primalis Banner and Blow 1 1
Sphaeroidinella dehiscens (Parker and Jones) 1 1
Sy linellopsi: lehiscens Blow 1 1
Sp! linell i (Sct ) 1 3 4 2 2 12
Gen. and sp. indet. 62 122 44 56 102 33 86 20 69 68 119 128 140 40 96 138 120 163 20 1,626
Total number of planktonic foraminifera 103 191 104 118 141 105 166 59 156 85 152 158 166 48 129 148 133 190 60| 2412

Benthonic Forminifera Name
[Ammonia ketienziensis (Ishizaki) 1 3 9 8 21
[Ammonia takanabensis (Ishizaki) 1 9 1 1 3 15
| Amphicoryna scalaris (Asano) 16 7 1 2 1 27
| Amphicoryna_sp. 1 1
Bolivina «a_Heron-Allen and Earland 1 1 2
| Bolivina robusta Brady 1 3 3 3 10
Bolivinita quadrilatera (Schwager) 1 1 2
Buccella frigida (Cushman) 1 1
Bulimina marginata_d'Orbigny 1 2 1 7 1 12
Bulimina striata_d'Orbigny 1 5 6
Bulimina subornata Braby 1 2 7 5 4 3 1 23
Bulimina tenuata (Cushman) 2 2
Cassidulina carinata_Silvestri 1 8 9
Cassidulinoides kuwanoi Matoba 3 3
Chilostomella oolina_Schwager 2 2
Cibicides aknerianus (d'Orbigny) 1 3 2 1 4 1 3 15
ibic 1 1
Cibicides subpraecinctus (Asano) 1 1 2
Elphidium crispum (Linnacus) 1 1 6 1 7 2 1 2
Epistominella nipponica Kuwano 1 1
| Epistominella pulchella Husezima and Maruhasi 1 1
4 1 5
Fissurina annectens (Burrows and Holland) 1 1
7 ina laevigata (d'Orbigny) 1 1 1 3
Globobulimina affinis (dOrbigny) 4 2 30 1 37
Globobulimina auriculata (Bailey) 15 15
Globobulimina pupoides (d'Orbigny) 3 1 4 2 1 11
Goesella iizukae Tak i 1 3 4
Gyroidina orbicularis d'Orbigny 1 1
Gyroidina soldanii dOrbigny 3 2 5
Gyroidinoides nipponicus (Ishizaki) 1 1
Hanzawai nipponica Asano 1 2 3
Haploph ides sp. 1 1
Hoegll elegans (d'Orbigny) 2 2
Lagena clavata_Williamson 2 2
Lenticulina calcar (Linnaeus) 1 1 1 2 10 15
Lenticulina tenuata (Linnaeus) 1 1
| Ma. iell (d'Orbigny) 2 2 5 1" 6 26
\Melonis parkerae (Uchio) 5 12 4 1 22
(Melonis ilioi (Fichtel and Moll) 2 2
[Nonion japonicus Asano 11 13 2 26
[Nonionella stella Cushman and Moyer 1 1
Parafrondicularia japonica Asano 1 1
Pararotalia nipponica (Asano) 1 1
Pullenia bulloides (d'Orbigny) 1 1
Pyrgo ezo Asano 1 1
Qui ina elengata Natland 2 2
Oui ulina_sp. 1 1
|Rectobolivina raphanus (Parker and Jone) 1 1
[Reussella spinulosa_(Reuss) 1 1
Siphonaperta macheathi Vella 3 3
Siphonodosaria oinomikadoi (Ishizaki) 1 1
Sphaeroidina bulloides dOrbigny 1 2 2 5
Stilostomella consobrina (dOrbigny) 1 1
i Tepidula (Schwager) 2 1 3 B B 7 1 1 1 35
Textularia agglutinans d'Orbigny 1 1 2
Triloculina trigonula_(Lamarck) 1 1 2
Uvigerina hispidocostata_Cushman and Todd 46 18 64
Uvigerina proboscidea Schwager 2 2 3 1 8
Gen. and sp. indet. 34 38 23 22 13 50 5 38 51 96 11 13 15 87 14 71 72 36 55 744
Total number of benthic foraminifera 4 50 24 42 0 68 34 28 126 | 154 20 19 18 07 14 125] 106 | 76 3] 1,236
Total number of foraminifera 14 241] 128] 160] 161 173] 200 87| 282] 239] 172] 177 184 55| 143 273] 239] 266 123 3,648
Planktonic foraminifera ratio % T1%| 79%| 81%| 74%| 88%| 61%| 83% 2%|  55% 6%| 88%| 89%| 90% 1%| 90%| 54% 6%|  71%|  49%| 6%)|
Total number of foraminifera / 100g. 5,801 9,640 | 5,120 | 3,200 | 6,440 | 3,460 | 2,000 | 1,870 | 1,410 | 4,499 | 3238 | 3,332 | 3,464 | 2,918 | 2,692 | 5,460 | 4,780 | 2,660 | 2,315 ] 74,296
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Fig. 10 SEM microphotographs of the characteristic planktonic fossil foraminiferal species from the Fujikawa and Akebono Groups.
Scale is 100 um. 1: Sphaeroidinellopsis seminulina seminulina (Schwager) from GG13, 2: Sphaeroidinellopsis paenedehiscens Blow
from YG13, 3: Sphaeroidinella dehiscens (Parker and Jones) from ATO01, 4: Globigerina nepenthes Todd from GGO1, 5:
Dentoglobigerina altispira altispira (Cushman and Jarvis) from GGO06, 6: Neogloboquadrina continuosa (Blow) from GGO01, 7:
Neogloboquadrina acostaensis (Bolli) from GGO06, 8: Neogloboquadrina pachyderma (Ehrenberg) from YG13, 9-10: Globoquadrina
dehiscens (Chapman, Parr, and Collins) from GGO1, 11: Globigerinoides obliquus Bolli from GG15, 12: Globorotalia tosaensis
Takayanagi and Saito from HNO7, 13: Globorotalia miozea Finlay from GGO1, 14: Globorotalia conomiozea Kennett from YG13, 15:
Globorotalia puncticulata (Deshayes) from NHO07, 16: Globorotalia crassaformis (Galloway and Wissler) from YG13, 17: Globorotalia
limbata (Fornasini) from YGO03, 18: Globorotalia merotumida Blow and Banner from YGO04, 19: Globorotalia plesiotumida Blow and
Banner from GG20: Globorotalia tumida tumida (Brady) from NHO1.
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Fig. 11 SEM microphotographs of the characteristic fossil benthic foraminiferal species from the Fujikawa and Akebono
Groups. Scale is 100 um. 1: Ammonia ketienziensis (Ishizaki) from ATO1, 2: Elphidium crispum (Linnaeous) from YGO04,
3: Nonion japonicus Asano from YG13, 4: Melonis parkerae (Uchio) from HNO1, 5-6: Melonis pompilioides (Fichtel and
Moll) from GG15, 7-8: Gyroidina soldanii d'Orbigny from YG13, 9: Uvigerina hispidocostata Cushman and Todd from
ATO1, 10: Uvigerina proboscidea Schwager from YGO02, 11: Bulimina marginata d'Orbigny from ATO1, 12: Evolvocassidulina
brevis (Aoki) from GG13, 13: Globobulimina affinis (d'Orbigny) from YG13, 14: Globobulimina pupoides (d'Orbigny) from
GGO09, 15: Amphicoryna scalaris sagamiensis (Asano) from AT02, 16: Stilostomella lepidula (Schwager) from GGO01.

REERIIFERE

KJgoRFTlE, YG13, NH-01, YG18 ~ 20,
NHO02, YG22 ~ 20, ATOl ~ 03 2> 5 A fLH LA
L7z, 2h S DJFHEORE 2513, G. bulloides
t G. immaturus, Globorotalia crassaformis, N.
acostaensis, N. pachyderma DA TlxdH % H°
FITEMITER L7, 2R DA, G. decoraptera
MWYG13 & YG19 25, G. falcoensis 75 YG13 &
YG19, YG20 225, G. nepenthes 78 YG013 &
ATO2 2° 5, Globigerinoides conglobatus %% YG013
L YG20, G. exiremus ¥ YG13 & YG20 0 5,
G. obliquus A% YGI8 & ATO02, ATO3 » &,
Globorotalia conoidea & Globorotalia conomiozea
22 YG013 2° 5, Globorotalia crassaformis 73

YGI8 & HN02, ATO01 ~ ATO03 25, Globorotalia
exilis 7 HNO1 7* 5, Globorotalia miocenica %3
ATO3 »* 5, Globorotalia puncticulata 75 YG19 &
YG20, YG22 2*5, Globorotalia tumida tumida
23 HNO1 & YG18, ATO03 %5, Pulleniatina
primalis 3 HNO1 2» &, Sphaeroidinella dehiscens 73
ATOL 25, Sphaeroidinellopsis paenedehiscens 7%
YGI3 26 L7z, JKAMEE, Ammonia ketien-
ziensis, Ammonia takanabensis, Amphicoryna
scalaris sagamiensis, B. marginata, Bulimina
subornata, Globobulimina affinis, Globobulimina
auriculata, Lenticulina calcari, M. communis,
Nonion japonicus, S. lepidula, Uvigerina
hispidocostata 72 EDSFEN L 7.
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Fig. 12 Geological columnar section of the Hayakawa section showing stratigraphic distributions of the
characteristic fossil foraminifers and the biostratigraphic zonation.
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Fig. 13 Geological columnar section of the Yogosawa section showing stratigraphic distributions of the
characteristic fossil foraminifers and the biostratigraphic zonation.
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et al. (1995) TIZERFHOWXITIZBNT, G.
puncticulata O T 515 Globorotalia
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Z ORI BN Tt L Z 2 5 b (Fig 14).
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Fig. 14 Geological columnar sections of the Hayakawa and the Yogosawa sections showing the relationship

of the lithostratigraphic units and the foraminiferal biostratigraphic zones and their geological age of the
Fujikawa and Akebono Groups. The routes of columnar sections are shown in Fig. 1.
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Fig. 15 Comparison of planktonic foraminiferal biostratigraphy and geological age of the study area (Minobu
area) and Makinohara area (the Sagara and Kakegawa Groups). F: Formation, M: Member, Ss: Sandstone,

Ms: Mudstone.
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TS I g (AR BB R TR, 0 R 3 AH B g RE
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