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Abstract

We have examined microfossils (foraminifers and calcareous nannofossils) and measured strontium isotope
(¥7Sr/*¢Sr) ratios for boring-core samples from the Anazawa Limestone and siltsone below it. The results are
summarized as follows.

1) The planktonic foraminiferal and calcareous nannofossil assemblages are assigned to the PF2 /PF3 of Maiya
(1978) and the CN5a of Bukry and Okada (1980) respectively. Their geological age is Middle Miocene and is
confined to 13.1 to 13.6Ma. The Sr isotope age (about 15Ma) in micrite is slightly older than it probably due to
diagenetic alterations.

2) Although the calcareous nannofossil assemblage shows a mixed composition in which cold-water species are
dominant over warm-water species, the benthonic foraminiferal assemblage indicates that the sedimentary
environment ranges from upper to upper middle bathyal under warm current.

3) The Besho Formation distributed in the northern part of Matumoto City (The Tazawa black mudstone member)
including the Anazawa Limestone can not be correlated with the Bessho Formation in the type locality, whose

planktonic foraminifers are assigned to the PF4.

Key words: geological age, sedimentary environment, Anazawa Limestone, Bessho Formation, planktonic

foraminifera, calcareous nannofossil, Sr isotope age, Middle Miocene
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1. Geological sketch map showing locations
of the Anazawa limestone and the fossil
localities bearing planktonic foraminiferal
assemblage assigned to the PF 4 zone.

The geological sketch map is compiled from
1:200,000 scale geological maps “Takayama’
(Yamada et al., 1998) and “Nagano” (Nakano
et. al., 1989), and 1:50,000 scale geological
map “Matsumoto” (Harayama et al., 2009).
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Fig. 2. Location map of the boring site and two fossil localities of Kosaka and Taguchi (1983) with distribution of porphyrite based on Saito ez al. (1989),
and lithological column in Loc. 1.

1:25,000 scale topographic maps “Toyoshina” and “Misayama”, published by GSI are used.
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Fig. 3. Outcrop photograph of the Anazawa Limestone showing boring site. Enlarged photograph (A) show the fossil occurrences of Adulomya uchimuraensis.
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Anazawa boring core
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Fig. 4. Lithological column of the boring core samples of the Anazawa Limestone showing the glomerosa curva Zone (PF1 ) Z %2\ F % Praeorbulina

sampling horizons.
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Table 1. List of core samples and analytical items.
Sample Lithology Weight Microfossil  37gp/%0g;

No. Depth (m) (gr) Foram. Nanno

1 3.00-3.13 light grey micrite 540 O O O

2 14.30-14.40 calcite cement in micrite breccia 180 O e O

3 17.65-17.75 grey micrite 420 @) @) (@)

4 20.73-20.78 light grey calcareous siltstone 240 O O O

5 26.00-26.12 grain-type calcareous nodule 500 @) O O]

6 26.90-27.00 blueish grey massive siltstone 860 @) O

7 36.04-36.10 blueish grey massive siltstone 520 (@] O

8 49.89-50.00 blueish grey massive siltstone 740 O @)

Foram.: Foraminifera
Nanno: Calcareous Nannofossil
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Table 2. Species chart for foraminifera in the core samples from the Anazawa
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Sumple Mo | 2 3 4 5 [3 ]
Top Depth ﬁl 300 1430 1765 2073 2600 2690 3604 49.89
Species
spdit mmmber [} i} 111 [0} 142 1 L1 172
Plankionie 4 il i 5 122 M I 133
Globigering aingutimbilicate Bolli I 4 I 2
(ilabigering bullaides o Orbigny pracbulloides Mow 4 [ M0 W owM
i faleemensiv Blow I 2 4
prendociperovns Hlow |
wood! Jenking 1 I
sp. indet. a 4
obesa ¢ Bollly |
glutinata (Egger) 2 3 ) 1 ] |
ap. indet, | ]
des  penmniurns LeBoy 1
es obliguie Bolll 1 ER Y
ieher (dOrbigny ) 1 | | 2
trifohis (Reuss) 2 I 2
e s ap.indet. 3 &
Globoqundring — aitispir (Cushnun & Jarvis) 1 2
Glohaguedring it (Chapman, Parr & Calling) 1 1
Giloboguedring Veries i (Hedberg) k] I Z
Glabawwadring . 2 2
Glohormalia hirnagrae Blow 3
Gilbooratalla of. peripheroccuta Blow & Banner |
Globoroealio periphermvonds Blow & Banner 2 1
Globoreialia praeseiuln Blow 4 I 3 i
Globorovalta  suinifisleata Sain & Maiya | 15 2 3 5
Globarotalia  siakensis LéRoy | A
Glaborotalia s +sp, et | 12 | 1l 5
Neoglohaguudrime contimnse (35 (Blow) 1
Ohhatfinct vitiralis Bronnimunn 2 I
Orbulina s indet, l 1
Sphacroidinellopst seminding (Schwoger) L} i
Sphaseroidinelopsi sp. indet, [
Flanktonic miscellineous geme 15 4 il 41
Benthonic caleareous 46 1 17 ] 178 &7 FT
Armmerria s indet, )
Ansmonia? . et |
Amgpiicoryna ol fiknrhinaenxis (Asano) fragmem 22 1 4 44 1 a9
Angulsgering  of. dokozuraensds (Asano) 4 4 4
dAnomiling labrare (Cushmon) 1
Astronuiiing . 1
Boltving robuct Bendy |
Buccelia Imusienta Andersen I
Baceella® . I 3 2
Buliimim siriate dOrhigny 5 2
Bultrina of striata 'Orbigny [ 2
Buihining sp. indet, 1
Chellaa el avokded Reuss 47 L]
Chilosomeila?  sp. indet, 42
Cibiides sneefforyl Matsunagi
Cibicidhes prendmntgerions (Cushman) I 1
Cibicides . 2 4 £) i
Cribronanion?  spp. 2
Dentalimg fiiformis (d'Orbigny ) E]
Elphidium abveram {Cushmyan) I
Fissuring . 1 I
Fursenkoing rertunscdaree (Parr) 7 7 4 i 12
Furse of. comylanata (Egser) 1
ifimine awriculata (Baleyy 1 i 13 4
Globatuliming of anricalare {Palley) 2
Globobuliming s
Globobuwllming? - spindet. L3
Gywoiding vipponicus (Ishizaki) |
Gyrolding of. arbiculariy Obigny |
Gvrelding el soldamil (' Orbigny b | 1 2
Globocassidullng subglobosa (Brady) }
pLe—— ipprnks Assno 2
Hopkinzime maorimachivnsis Misunnga 1
Maprkin shiriboi Mat: 7 21 17 ]
apinglenra Lochlich and Tappan I
g 2 1
ponpiliides (Fichiel and Moll) 7 36 3
ap. indet. I
s indet, I I
Nosehosiarics ol veriebralis (Batsch) 5 I
Nowiowella glohara Ishiwada I 1 !
Nawrioww o wlelln Cushinan and Mover 2 1
Nowmiomells . indet, | | 1
Nawiernse [ liver fabroscdorica (Dawson) 1 1
Nomiomvlling sp. indet. |
Ehidorsalis wmbenartus (Reuss) 7 1
Flannlaria plamutata (Galloway and Wissher) |
Pullenta huiloidey (FObigny) 2
Pullenta eof. aubecartata (FObigny ) 2
Pullen s 1
Chuingieloculion sp. indet, 2 2
Stitastome lla sp. indet, [

S sachowrien Asane 7 39 f
Livierina? sp. indet, 2
Calenreous miscellancous 2 L] L
Benthonic arenaceons 2 1 7107 50
Bathyxgpleon sp (fragment) 2 i H )
"Cribassenmides” erasimargo (Noman) 3
“Cribrostonmoides ™ spp. 1 3 43 EL]
Crelaninring e puvillo Rroaly I
Gioexelf? ap. indet, |
Plecting sp. indet. 4 i1}
Martimotticila communts (@ Orbigny ) | |
Trochemuni . 2
Arenniceous miscellaneois | I
Total Formminilern 62 [} 2 24 Mo 249 278 252
Total Benthonic 48 1 2 e 2z 2As 1™ W
Planktonic Planktonic + Benthonic) (&) 3 N 6 4 3 L1
ArennceousToatal Bembonic (") 4 " os 7 L1 51
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L2LBDS, 3754 Mo StFEUIH 15SMaTH D, i)
B L TOAREF ¥ 2MLaAD» SHEE SN AN (13.1
~13.6Ma) XD dHISITHV. 27 54 FUAORE D
SIERBEILTHWI L EZETLE, 37741+ D
YSr/Sr I ZEH (Fek) DBEZALZTTw5b LS
ns.

AA LB LA B T, Amphycoryna cf. fukushimaensis,
Chilostomella ovoidea, Furusenkoina rotundata, Hopkinsina

shinboi, Melonis pompilioides, Valvulineria sadonica D fiJK'E
fifi & Bathysiphon sp. X “Cribrostomoides” spp. DT E A3 LB

CRE

aAT7EBOAIKE S /b (AE—=Y XA F v —b).

WEZELTWD, IhHofo LBREER (BRI,
1989) X, Al & S D Spirosigmoilinella compressa X°
Uvigerina proboscidea SEH L T2 &0 h,  RERHGE
#E (upper bathyal) ~H ¥Rl (middle bathyal) FFBOHERE
WENMEEEINDE. A 1IRPRABSTELELTY S
Amphycoryna J& O BT OEBAKEIIME W TIEREKOT
i (150 ~ 300 m © LAR#iEE#E) TH Y (Inoue, 1989), FAr
(I o TR O HFHAMN S .

W% - il (2009) &, LRI X 5 L F R TIE XY
¥ B X OBALRFE DAL & BES 5 K8 0 BBK T O &R
REBIZE D FILROAERIAWEY 2B L 2 ), AfLIAAE
BELL DL, AIREAILROEE»EC, FilEEALE
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Table 3. Species chart for calcareous nannofossils in the core samples from the Anazawa Limestone and siltstone below it.

Sample No. 1 2 3 4 5 6 7 8
Species Top Depth (m| 3.00 1430 17.65 20.73 26.00 26.90 36.04 49.89
| Nannofossil Zone (CN-) not zoned 5a S5a Sa
ABUNDANCE R B B R R F F F
PRESERVATION P P P P P P
Calcidiscus leptoporus (Murray & Blackman) Loeblich & Tappa 1
C. macintyrei (Bukry & Bramlette) Loeblich & Tappa 1 1
Coccolithus pelagicus (Wallich) Schille 31 14 19
Cyelicargolithus ~ floridanus (Roth & Hay) Bukry 1 l 1
Dictyococcites _ antarcticus Hag 2 2 1 6 11 7
D. productus (Kamptner) Backman 1 5 6
Discoaster deflandrei Bramlette & Riede 1
D. variabilis Martini & Bramlettc 3 I
D. spp. 2 1
Helicosphaera carteri (Wallich) Kampine | 2
Reticulofenestra  gelida (Geitzenauer) Backmar 21 21 23
R. gelida (Geitzenauer) Backman (> 7.0um) 1 17 10 8
R. hagii Backman 1 18 18 22
R minuta Roth 4 5 6
R. minutula (Gartner) Haq & Berggrer | 3 4
R. pseudoumbilicus (Gartner) Gartner 6 4 2
R. pseudoumbilicus (Gartner) Gartner (> 7.0um) 1 12 4 Bl
Sphenolithus compactus Backman 6 5
S. moriformis (Bronnimann & Stradner) Bramlette & Wilcoxor 14 13 3
Miscellaneous elliptic pacolith 1 2
Total nannofossils counted 2 0 0 2 4 141 123 112
Abundance Preservation
A : Abundant, C: Common, F: Few, R: Rare, B: Barren G: Good, M: Maderate, P: Poor
a4k, FRAIKRET T HFO TSy Sr Ik & SrAEAR .
Table 4. *’Sr/**Sr ratios and calculate Sr isotope ages for the core samples from the Anazawa Limestone.
Normalized Normalized
No. Depth  ¥Sr/*Sr 20 YSr/*Sr Srage*  Error YSr/*Sr Sr age**  Error
(m) (Ma) (Ma)
1 3.00 0.708750 0.000013 0.708770 144 -0.6 +0.6 0.708778 15.1 0.6 +0.3
2 14.30 0.707927 0.000014 0.707947 33.1 0.707955 30.8
3 17.65 0.708743 0.000013 0.708763 14.7 -0.5  +0.6 0.708771 15.2 04  +0.3
4  20.73 0.708589 0.000013 0.708609 180 -03 +0.2 0.708617 177 -03 +0.1
5 26.00 0.707977 0.000014 0.707997 31.5 0.708005 294
HFE(1993)  Ave. NBS987=0.710220 NBS 987 =0.710240 NBS 987 =0.710248

#* McArthur and Howarth (2004)



4) TIHEEBEA % <, BB 1 &8R4 TIRRIRE A
L TWAAS, Rl 2 HERELZ 50727 Ths. £
7o, TAEEMo a7 BRI N2 AER LR EOP T,
Fursenkoina rotundata \JXERFMEES, Globobulimina &%
Nonionella stella \ZFEHFEREIZ I N TS (EFEIZD,
2006) 7%, A1 &E 4 TUE Fursenkoina rotundata %3
MW CHERT20HTH 5. BHIRLE IO )1 & THRIL
shzay ) 4R (Calyptogena sp.) DYEHET Bl
FHOHEILRALARELEZ Chilostomella J&X° Fursenkoina J& 73
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TBY, el bd 2 A Akiba (1986) @ Denticulopsis
hyaline Zone (NPD 4B) T»H ), Z OEMRITRINAIKE DE
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Fig. 5. Planktonic foraminiferal and calcareous nannnofossil zones of the Anazawa Limestone, and its geological age based on Niigata Prefecture (2000).
(1) : Okada and Bukry (1980), (2): Akiba (1986), Yanagisawa and Akiba (1998).
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Fig. 6. Occurrence of planktonic foraminifera in the northern part of Matsumoto city.
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Plate 1

Selected planktonic and benthic foraminiferal species from the Anazawa boring core samples.

Figs. 1-3. Globorotalia quinifalcata Saito and Maiya, core sample of 26.00-26.12 m depth.

Figs. 4-6. Globigerina praebulloides Blow, core sample of 26.90-27.00 m depth.

Figs. 7-9. Globorotalia cf. peripheroacuta Blow and Banner, core sample of 49.89-50.00 m depth.
Fig. 10. Orbulina suturalis Bronniman, core sample of 26.00-26.12 m depth.

Figs. 11-13. Fursenkoina rotundata (Parr), core sample of 26.00-26.12 m depth.

Figs. 14-16. Hopkinsina shinboi Matsunaga, core sample of 26.00-26.12 m depth.

Figs. 17-18. Chilostomella ovoidea Reuss, core sample of 26.00-26.12 m depth.

Scale bar=200 pum.
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