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Abstract: The Miocene diatom biostratigraphy has been established for the Nomura and Tokonami 
Formations in the Tsugawa area, Niigata Prefecture, Japan. The Nomura Formation is composed of 
massive diatomaceous mudstone intercalating numerous tephra beds. The Tokonami Formation consists 
of the lower sandy mudstone with fine to medium-grained sandstone beds, and the upper very fine to 
fine-grained sandstone and cross-bedded coarse-grained sandstone. The Nomura Formation is correlative 
with Neogene North Pacific diatom zones NPD5B through NPD7A, and estimated ca 13 Ma to 6.4 Ma 
in age. In the lower to middle part of the Tokonami Formation, the latest Miocene diatom subzone 
NPD7Ba is recognized. The upper part of the formation is not datable because of the paucity of age-
diagnostic diatoms, but the top of the Tokonami Formation may be below the Miocene / Pliocene 
boundary. The Nomura and Tokonami formations are correlated to the Teradomari Stage.
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要　旨

　新潟県津川地域に分布する中新統野村層上部と常浪層
の珪藻化石層序を明らかにした．また，これまでの研究
の成果を基に両層の珪藻化石年代層序をまとめた．野村
層は珪藻化石帯区分のNPD5B帯～NPD7A帯に相当し，
その年代は約13 Ma ～ 6.4 Maである．常浪層は中下部
がNPD7Ba亜帯に属し，上部は年代指標種が産出しな
いため確実ではないが上限の年代は中新世/鮮新世境界
に達しないと推定される．新潟堆積盆地標準層序との対
応関係では，野村層と常浪層は寺泊階にほぼ相当する．

1. はじめに

　新潟県東蒲原郡阿賀町の津川地域（合併前の旧津川
町）は，本邦の代表的な新生代堆積盆である新潟堆積盆
の東縁に位置し，新潟堆積盆中新統の標準層序である
「津川層」の模式地として知られている（第1図）．津川

層は礫岩・砂岩と緑色変質した火砕岩・火山岩からなり
（第2図），その上位に非変質の凝灰岩を主とする天満層，
珪藻質泥岩の野村層，砂質泥岩と砂岩からなる常浪層が
累重する．このうち，天満層・野村層及び常浪層には多
くの非変質のテフラ層が挟在する．筆者らの研究グルー
プでは，これらのテフラ層の産状・記載岩石学的特徴及
び火山ガラスの主成分化学組成を記載してきた（黒川・
大海，2000；平中ほか，2002，2007, 2009；柳沢ほか，
2003a, 2010)．また，同一層序セクションで詳細な珪藻
化石分析を行い，高精度の時間分解能を持つ珪藻化石年
代層序を用いて野村層中下部のテフラ層の正確な年代
を決定した（柳沢ほか，2003a, 2010；平中ほか，2007, 
2009）．更に，津川地域の北西約40 kmに位置する新発
田市菅谷地域及び胎内市中条地域（第1図）に分布する
中新統のテフラ層序と珪藻化石層序も検討し，津川地
域の中新統との精密な対比を行うとともに，5層の広域
分布テフラ層を見出した（黒川ほか，1999；平中ほか，
2002, 2004, 2009；柳沢ほか，2003b），こうした継続的
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Fig. 1     Map showing the Tsugawa area, Niigata Prefecture. 
Geographic maps are “Tsugawa” and “Mikaguradake” 
(1/50,000 in scale) by Geographical Survey of Japan.

Fig. 2     Stratigraphy of the Neogene sequence in the Tsugawa 
area (Kobayashi and Tateishi, 1992).





Fig. 3       Stratigraphic distribution of selected marker diatom taxa in the Nonaka stratigraphic section.

Fig. 4       Route map of the Hiraborigawa stratigraphic section, Tsugawa area. A-G: Location of columnar sections of Appendix fi g. 3.



Fig. 5       Stratigraphic distribution of selected marker diatom taxa in the Hiraborigawa stratigraphic section.



Fig. 6       Route map of the Fukazawagawa stratigraphic section, Tsugawa area.



Fig. 7       Stratigraphic distribution of selected marker diatom taxa in the Fukazawagawa 1 stratigraphic section.



Fig. 8       Stratigraphic distribution of selected marker diatom taxa and in the Fukazawagawa 2 stratigraphic section.



Fig. 9       Route map of the Ubadogawa stratigraphic section, Tsugawa area.



Fig. 10       Stratigraphic distribution of selected marker diatom taxa in the Ubadogawa stratigraphic section.



Fig. 11       Correlation of stratigrphic sections in the Tsugawa area.



Fig. 12        Abundant occurrences of Stellarima microtrias and Goniothecium rogersii in the Shinazawagawa section. Data form 
Yanagisawa et al. (2003b), Hiranaka et al. (2007) and Yanagisawa et al. (2010).



Fig. 13        Estimated age of the Miocene sequence in the Tsugawa area. CK95: Cande and Kent (1995); BKSA95: Berggren et al. 
(1995); Niigata Stages: Niigata Prefectural Government (2000); PF: planktonic foraminiferal zones (Maiya, 1978; Miwa 
et al., 2004); P: planktonic foranimiferal zones (Blow, 1969); N: calcareous nannofossil zones (Okada and Bukry, 1980); 
R: radiolarian zones (Motoyama et al., 2004); D: diatom zones (Akiba, 1986; Yanagisawa and Akiba, 1998); Diatom 
biohorizons: Yanagisawa and Akiba (1998).
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Appendix fi g. 1    Columnar sections of the Nonaka stratigraphic section.



Appendix fi g. 2    Columnar sections of the Hiraborigawa stratigraphic section.



Appendix fi g. 3     Correlation between columnar sections in the Hiraborigawa section 3. Location of each columnar section 
is shown in Fig. 4.



Appendix fi g. 4    Columnar sections of the Fukazawagawa 1 stratigraphic section.



Appendix fi g. 5    Columnar sections of the Fukazawagawa 2 stratigraphic section.



Appendix fi g. 6    Columnar sections of the Ubadogawar stratigraphic section.



Appendix table 1     Occurrence chart of diatoms in the Nonaka section. Plus indicates species 
encountered after the routine count, or species found as fragments. Preservation, G: 
good, M: moderate, P: poor. Abundance, A: abundant, C: common, R: rare.



Appendix table 2     Occurrence chart of diatoms in the Hiraborigawa section. Plus indicates species encountered after the 
routine count, or species found as fragments. Preservation, G: good, M: moderate, P: poor. Abundance, A: 
abundant, C: common, R: rare.



Appendix table 3     Occurrence chart of diatoms in the Fukazawagawa section. Plus indicates species encountered after the routine count, or 
species found as fragments. Preservation, G: good, M: moderate, P: poor. Abundance, A: abundant, C: common, R: rare.



Appendix table 4     Occurrence chart of diatoms in the Ubadogawa section. Plus indicates species encountered after the routine 
count, or species found as fragments. Preservation, G: good, M: moderate, P: poor. Abundance, A: abundant, C: 
common, R: rare.



Plate 1    Fossil diatoms of the Nomura and Tokonami Formations.
Scale bars equal 10 μm (Scale A for fi gs. 1-3 and scale B for fi gs. 4-19).
1: Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa [Fkd17]
2, 3: Nitzschia rolandii Schrader emended Koizumi [Fkd17]
4, 5: Nitzschia pliocena (Brun) Merz [Hid11]
6: Thalassiosisra jacksonii Koizumi et Barron [Fkd17]
7: Thalassiosira temperei (Brun) Akiba et Yanagisawa [Hid26]
8: Thalassiosisra opposita Koizumi [Fkd18]
9: Thalassiosira antiqua (Grunow) Cleve-Euler [Fkd27]
10: Thalassiosira singularis Sheshukova [Hid11]
11: Mesodyction ? sp. [Fkd17]
12: Proboscia barboi (Brun) Jordan et Priddle [Hid25]
13: Cavitatus linearis (Sheshukova) Akiba et Yanagisawa [Hid23]
14: Cyclotella sp. [Fkd26]
15: Cyclotella sp. [Fkd17]
16: Actinocyclus sp. A [Hid26]
17: Thalassiosira marujamica Sheshukova [Fkd03]
18: Thalassiosira opposita Koizumi [Fkd18]
19: Thalassionema sp. (lanceolate form) [Fkd01]






