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Paleoenvironment and microfossil assemblages in the Pleistocene Ogushi Formation,
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Abstract

Fourty-six ostracode species and 41 foraminiferal species were found in two samples (Og-01
and Og-02) from the Pleistocene Ogushi Formation (Marine Isotope Stage 7:ca. 240 ka), Itsuwa-
Machi, Amakusa City, Kumamoto Prefecture, Southwest Japan. The most dominant species were
Bicornucythere bisanensis (Ostracoda) and Ammonia beccarii (benthic Foraminifera). Total organic
carbon (TOC) and total nitrogen (TN) contents of two samples were also analyzed to reconstruct
the depositional environment. Neomonoceratina delicata (Ostracoda), which does not live in Japanese
Islands north of the Tokara Strait, was found in all samples. Based on microfossil assemblages and
CHN analysis, the Ogushi Formation was interpreted to have deposited in muddy middle bay at a
water depth of around 10 m under the influence of open water.
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Fig.1. Study area (A) and sampling sites (B) in Ogushi Formation.
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Table 1. List of fossil ostracodes from the Ogushi Formation.
* Shows on the seaweed species.

Og- 01 02 total

Ambocythere japonica Ishizaki, 1968 1 1
*Aurila cymba (Brady, 1869) 20 18 38
*Aurila cf. hataii Tshizaki, 1968 1 1
*Aurila sp. 2 4 6
Bicornucythere bisanensis (Okubo, 1975) 133 104 237
Bythoceratina sheyangensis Chen, 1982 2 2
Callistocythere tateyamaensis Frydl, 1982 1 1
Callistocythere sp. 3 3 6
Coquimba sp. 7 5 12
*Cythere omotenipponica Hanai, 1959 1 1
*Cythere sp. 1 1
Cytherois uranouchiensis Ishizaki, 1968 1 1
Cytheromorpha acupunctata (Brady, 1880) 2 6 8
*Hemicytherura cf. cuneata Hanai, 1957 8 4 12
* Hemicytherura sp. 4 10 14
*Hemicytherura tricarinata Hanai, 1957 1 1 2
*Loxoconcha harimensis Okubo, 1980 12 16 28
*Loxoconcha hattorii Ishizaki, 1971 1
*Loxoconcha japonica Ishizaki, 1968 11 12 23
Loxoconcha kitanipponica Ishizaki, 1971 2 7 9
Loxoconcha optima Ishizaki, 1968 2 2
Loxoconcha tosaensis Ishizaki, 1968 7 9 16
Loxoconcha uranouchiensis Ishizaki, 1968 9 8 17
Loxoconcha sp. 1 1
Loxocorniculum sp. 1 1 2
Neomonoceratina delicata Ishizaki & Kato, 1976 2 1 3
*Neonesidea sp. 1 1
Paracytherois tosaensis Ishizaki, 1968 1 2 3
*Paradoxostoma spp. 2 2
*Parakrithella pseudadonta (Hanai, 1959) 2 3 5
Perissocytheridea inabai Okubo,1983 4 2 6
Pistocythereis bradyformis (Ishizaki, 1968) 6 7 13
Pistocythereis bradyi (Ishizaki, 1968) 3 3
Pontocythere kashiwarensis (Hanai, 1959) 3
Pontocythere subjaponica (Hanai, 1959) 2 9 11
Propontocypris sp. 1 1
*Robustaurila ishizakii (Okubo, 1980) 1 5 6
*Semicytherura kazahana Yamada et al., 2005 3 2 5
Semicytherura mukaishimensis Okubo,1980 6 4 10
Semisytherura wakamurasaki Yajima, 1982 1 1
Semicytherura sp. 3 2 5
Spinileberis quadriaculeata (Brady, 1880) 8 16 24
Trachyleberis cf. scabrocuneata (Brady, 1880) 3 4 7
*Xestoleberis hanaii Ishizaki, 1968 10 11 21
*Xestoleberis kuroshio Sato & Kamiya, 2007 1 1
*Xestoleberis sp. 7 3 10
No. of specimens 296 290 586
No. of species 39 37 46
Sample weight (g) 25 25 -
Mud content (%) 65.4 69.5
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Fig.2. Number of relative frequency (%) of fossil ostracodes from the Ogushi Formation.
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Scanning electron micrographs of fossil ostracodes from the Ogushi Formation. All the specimens are right valves. All
specimens are stored in the Goshoura Cretaceous Museum (GCM). Scale bar show 0.1mm.

1: Aurila cymba (Brady), juvenile, sample Og-01, GCM-IVP 2745 ; 2 : Bicornucythere bisanensis (Okubo), adult, sample Og
-01, GCM-IVP 2746 ; 3 : Callistocythere tateyamaensis Frydl, adult, sample Og-02, GCM-IVP 2747 ; 4 : Coquimba sp.,
juvenile, sample Og-02, GCM-IVP 2748 ; 5 : Cytheromorpha acupunctata (Brady), adult, sample Og-02, GCM-IVP 2749 ;6 :
Hemicytherura cf. cuneata Hanai, adult, sample Og-02, GCM-IVP 2750 ; 7 : Hemicytherura tricarinata Hanai, adult, sample
Og-01, GCM-IVP 2751 ; 8 : Loxoconcha harimensis Okubo, adult, sample Og-02, GCM-IVP 2752 ; 9 : Loxoconcha japonica
Ishizaki, juvenile, sample Og-01, GCM-IVP 2753 ; 10 : Loxoconcha kitanipponica Ishizaki, juvenile, sample Og-02, GCM-IVP
2754 ;11 : Loxoconcha tosaensis Ishizaki, adult, sample Og-02, GCM-IVP 2755 ; 12 : Neomonoceratina delicata Ishizaki &
Kato, adult, sample Og-01, GCM-IVP 2756 ; 13 : Perissocytheridea inabai Okubo, juvenile, sample Og-01, GCM-IVP 2757 ;
14 : Pontocythere subjaponica (Hanai), adult, sample Og-02, GCM-IVP 2758 ; 15 : Xestoleberis hanaii Ishizaki, juvenile,
sample Og-02, GCM-IVP 2759
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Table 2. List of fossil benthic foraminifera from the Ogushi

Formation.

Og- 01 02 total
Ammonia beccarii (Linne, 1758) forma 1 50 42 92
Ammonia sp. 3 3
Astrononion sp. 1 2
Bolivina robusta Brady, 1881 2 2 4
Bolivina sp. 1 1
Brizalina striatula (Cushman, 1922) 10 10 20
Bulimina marginata d'Orbigny, 1826 1 1
Cassidulina sp. 1 1
Cibicides lobatulus (Walker & Jacob, 1798) 16 11 27
Cibicides pseudoungerianus (Cushman, 1931) 3 5 8
Cibicides refulgens (Montfort, 1808) 9 9
Cibicides sp. 3 3
Cymbaloporetta sp. 2 2 4
Elphidium advenum (Cushman, 1922) 16 20 36
Elphidium clavatum Cushman, 1930 11 7 18
Elphidium jenseni (Cushman, 1924) 10 7 17
Elphidium kusiroense Asano, 1938 7 7
Elphidium matsukawauraense Takayanagi, 1955 3 2 5
Elphidium oceanicum Cushman, 1933 2 2
Elphidium reticulosum Cushman, 1933 25 21 46
Elphidium somaense Takayanagi, 1955 1 1
Elphidium sp. 9
Elphidium spp. 13 13
Gavelinopsis praegeri (Heron-Allen & Earland, 1913) 4 4 8
Glabratella cf. subopercularis (Asano, 1951) 9 9 18
Gyroidina sp. 1 1
Haynesina depressula (Walker & Jacob, 1798) 1 1
Haynesina germanica (Ehrenberg, 1840) 3 5

Murrayinella globosa (Millett, 1903) 13 24 37

Murrayinella minuta (Takayanagi, 1955) 5 14
Nonion spp. 2 6 8
Quinqueloculina sp. 1 1
Reussella aculeata Cushman, 1945 1 1
Reussella sp. 1 1
Rosalina sp. 7 5 12
Sigmoilopsis schlumbergeri (Silvestri, 1904) 2 2
Uvigerinella sp. 4 4
Valvulineria hamanakoensis (Ishiwada, 1958) 1 1
Gen. et sp. indet. 1 1 2 3
Gen. et sp. indet. 2 1 1
Gen. et sp. indet. 3 1 1
No. of specimens 229 219 448
No. of species 29 32 41
Sample weight (g) 1.875 1.875 -

x3. NBEICHIZL2FEHRRE (TOC) BE, 2% (TN)

J2F, TOC/TN (C/N) tt.
Table 3. Total organic carbon (TOC) content, total nitrogen
(TN) content, TOC/TN (C/N) ratio from the Ogushi

Formation.
TOC (%) TN (%) C/N ratio
0g-01 0.27 0.03 9.00
0g-02 0.29 0.03 9.67
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Fig.4. Number of relative frequency (%) of fossil benthic foraminifera from the Ogushi Formation.
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5.
Fig.5.

AARLAOEEREFIEMETE. X7 —J/Li20. 1mm.

Scanning electron micrographs of fossil benthic foraminifera from the Ogushi Formation. All specimens are stored in the
Goshoura Cretaceous Museum (GCM). Scale bar show 0.1mm.

1 : Ammonia beccarii (Linne) forma 1, sample Og-02, GCM-IVP 2760 ; 2 : Ammonia beccarii (Linne) forma 1, sample Og-
02, GCM-IVP 2761 ; 3 : Brizalina striatula (Cushman), sample Og-02, GCM-IVP 2762 ; 4 : Cibicides lobatulus (Walker &
Jacob), sample Og-02, GCM-IVP 2763 ; 5 : Cibicides lobatulus (Walker & Jacob), sample Og-02, GCM-IVP 2764 ; 6 :
Elphidium advenum (Cushman), sample Og-02, GCM-IVP 2765 ; 7 : Elphidium clavatum Cushman, sample Og-02, GCM-IVP
2766 ; 8 : Elphidium jenseni (Cushman), sample Og-02, GCM-IVP 2767 ;9 : Elphidium reticulosum Cushman, sample Og-02,
GCM-IVP 2768 ; 10 : Murrayinella globosa (Millett), sample Og-02, GCM-IVP 2769 ; 11 : Murrayinella globosa (Millett) ,
sample Og-02, GCM-IVP 2770
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