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Benthic foraminiferal assemblage from the Mizunami Group
Koji Seto*
(Abstract)

The Miocene Mizunami Group, distributing in the southwest corner of central Japan, was
studied for the purpose of the paleoenvironmental reconstruction based on analysis of the for-
aminiferal assemblage.

The 166 taxa of benthic foraminifera were recognized in the Mizunami Group, among which
the 52 taxa with contents more than 4 percent were utilized to the assemblage analysis. The three
zones; Nownion-Elphidium Zone, Cibicides-Miogypsina Zone, and Uvigerina-Dentalina-Stilostomella
Zone in ascending order were induced from the analysis.

The Nonion-Elphidium Zone corresponding to the Akeyo Formation consists of eight assem-
blages (A1-A8 Assemblages), and is characterized by the fauna inferred to have flourished in
estuary to outer bay. The Cibicides-Miogypsina Zone is found in the Shukunohora Sandstone Facies.
The eight assemblages (B1-B8 Assemblages) associated with this zone are considered to represent
the faunas in an estuary or mangrove swamp to outer bay of warm water. The Uvigerina-
Dentalina-Stilostomella Zone corresponding to the Oidawara Formation, consists of seven assem-
blages (C1-C7 assemblages), and is characterized by faunas to have flourished in outer neritic to
upper bathyal. The C8 and C9 assemblages consists of reworked fossils are found in the Nataki
conglomerate Member.

On the basis of the analyses on foraminiferal assemblage, foraminiferal number, diversity,
percent of planktonic foraminifera, and so on, the paleoenvironmental change in the Mizunami
district was restored as follows;

The transgression from the southwest initiated in the earliest Akeyo Stage gradually deepened
the bay with an estuary environment on the northwest side, through the Akeyo Stage. Owing to the
rapid advancement of the transgression during the Shukunohora Stage, the bay was remarkably
invaded and subjected to a series of environments from an estuary or mangrove swamp to an outer
bay. In the Oidawara Stage, the whole sedimentary basin was rapidly deepened and an outer neritic
to upper bathyal environment appeared.
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Figl Localities for the foraminiferal analwsis.
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Assemblage Species name
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Cibieidex prendoumgarianus
Aninicenies ap, |

Buecella mokivaniae
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EALITW C R e 7o — T R Geloina 00 AEGIE S ML THY, B
il e d LMWL T a,

Ammonia tochigiensis-Cibicides psendoingerianns U008 (B 2 09 4)

B 200 0E, Ammonia fochigionsts, Cibicides psewdonngerianus, Hanzawaia lagaensis @
SR MU L - TR &, Buccella makivamae % Psewdononion japonicum % ¥ % {|!
. Sl GE, PR L B 4t Amanonia tochiziensis & NN %0t & 2k A G MR
MORRERLTWE ElbhL b,

Cibieldes psewdowngertanis-Miogepsing hotoi TI0E (1B 3 1148

B 3o tiiibit, ALt i (H = 2.0LLF) T Cibicides pseudongerianus & {E81)
ptihis k- TR RS, TOMOHIKIETO R L% S Tvw b, Misgypsina kotoi ¢
PP LT &, Zeoliieid, B0 24 Ko M & 2 2 NI & L Tv 3 & Wb
é,

Cibicides psendoungerinus-Miogypsina kotoi-Gavelivopsis sp.1 #1745 (B 4 e84

B4 WMk, Cibleides piencdowngerianus % % 4 8 842 0108 L, Miogypsing kolol %
Ceavefinopss sp & W 302 22k = TWNAY LS, &k, Amphisteging lessonii
GREPEY &, Zeofflisi, kA KRN 2 NN OB AR L Ty d b s,

Cibicides psesidonngerianus-Gavelinopsis sp.d 0P (B 5 s

B 5, Cibicides psewdorngerianis G0 % % A% 2 & WE 4 e b = Tt &4,
Ciavelinopsis sp, 1, Miogypsing kotoi, Buceella mekiveae 2 0T &, Zeofiii 4,
LR OREW &R MO BN &R L T b E Wb &A%, Miogypsina kolol @i i 474
TWIESLBAMEL Y LARINOBSE L Tv D,

Cibletdes psowdomgerionns-Hanzawara tageensts BEU (8B 6 14

B 6 BelE, Cibicides fpseiidoungeriann: AW el &, Hanzawaia tagaensis, Globocas-
sidulivg spp., Bollvina cf, robusta, Gavelinopsis sp.] @iz b - Tff-r i s, £ LT,
Ammonia sp.2, Miogvpsing kotol, Baggina notocasts, B. spl, Belivina kilensts, €Quin-
giteloculing spp. e AT T &, Z O IEAE SIS WA T A, Zolf i, e
Ao A ) Lo PP R B S L T b L LIS,

Pararotalie wippontca- Cibicides psewedounperianns 310 (5 7 04

B 7k, Pararolalia swipponica ¥ Clhicides !J.'uﬂ.rr!ﬂ.tmgmfnn.rm AWM A ks T
Y L Ammonta sp., Ammaonia sp.3, Buccella makivamae, Gavelinopsis sp.l % & 556l
15, Zolfikiy, R4 R R AT 2 A O AL Ty d E bt s,

Pagirdononion japonicum-Chiineuelocating spp At (B 8 B14

B 8 ML, Psendononion japonicum & Quingueloculing spp. @y W% Mt &, Hanzawaia
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feraensts, Canerts auvicutis @S L = Tl S, £ LT, Epistominella pulchelia,
Gavelinepsis 3p, % SHRIET &, S, YRTaRaiEl & o < ) 2o kR e BN % o
Ltvsd, Zautd, vkl eyl featTos b2 & 2 kA2, Al SRtz it k-
THLEN SIS, Zoltdtil Lot R 8D & RS oRSMs L ThE, N
I B VR T E IR A ] e e o ¥ L 1 R | PR O L P R b Al (16

(8} Upigerina-Demtalina-Stilastomelta VA0

Zorlbdiillf iy, Crbicddes alnevicones, Dentalina emaciaia, Stifostomella fﬂ[)l:ﬂfmrﬂ, {fuggevina
segrtindoensls VIR LIS b < TS 1A, Avemonin apd, Bolvine ap, Brizaling

Uvigerina-Dentalina-Stilostomella Zone |

Assemblage Species name Assemblage Species name
C1 Cs
Cihieldes paetidoingerianis Eivigering Segundoisis
Cibiefdes akieriants Dhénfetliniet éictcdiili
Splicerofdinia gup.—m!m Stilostomelle epidic
Melonis rikobarensis Madagdaria s
Cibicides malloryi Cibicides aknerianis
Denraling emaciaia Hrizalinag marginala masidal
Fissurina HFL Ammania sp.
}‘..‘;Ib.'o.;nlfeﬁ ol rlq,ﬁn"[enr ﬂ'ﬂm‘"ﬁ ﬁrn‘ai'r;
c2 slandietla sp, Ce andialla wp.
Cibieides aknerianus Stiloxromella lepidia
Dentaling emaciata Denifelina ermaciaia
Sphaeroiding Japonica Cibivides aknerfanis
vigering segundoenyis W;Fﬂﬂfm seghndaonsis
Ixlinadielles ap 1 Balivina ap.
Srilostomell lepidida c ?
Hodivina ap.1 Denterling emaciaia
Fissurina app. Fusliming xiriain
Brizalina niarginata niastdal Stilostomella lepichila
C 3 Cibigides mallory
Dentaling emacioali Holiving ap.1
Livigerinag segtindoensis Cibigicdes aknarianis
Cibleides aknerianis Istandiztla ap.1
Srilostomella lepidida Brizadina miargivala mastidat
Sphasroidina japonica
lf-"‘”ld"d!ﬂnp-l — T ) e ] R G e e e R
Nadasaria losia
Brizalina marginata masudai
Holiving ap. 1 cs
a Meloniy nikebarensis Monion Mdoharaenzis
c Cibictdes pyeadoungerianis
Amimiania sp.d Ammanin sp.2
Cibicides aknerianis c Vaginuting yoshihameaenyis
Martinoniella conmiunis 9
Lpistominella pulehetla Cibicides pseudoungerianus
Sphaeroiding faponica Ammania tochigiensis
Cibicides pseudoungerianus Triloculing irigenula
Lientalina emaciain Miagypsina kotol kool
Stilosiomella lepidila Huceella makivamae
Cibicides malloryi Hanzawaia tagaensis
Evigerina segundoensis Heterolopa pravcincia
40 30 2010 0 40 30 2010 0
Composition (%) Composition (%)

W0 Dvigering Dentaliva- Stifostomelte B30 80 S0l —ob 2 72 Azl
d BT # 29 MEE To g,

Flg.10  Fornminifernl compoaition of the assemblages in the Dvigering- Denlaling - Stilostomelfa
Zone. Histopram shows the mean content of taxa omitting the frequency of 4% under.
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marginata mastddar, Bullming strigla 20 2 4 W00 (- 0 L, Anomalinoides spd, Chbicidus
mallovvi, Dentatina setanaensis, Ehvenberging gibbera, Islandiella sp.), Laticarinina pauper -
il Marthiottiells  comnnnis, Melonis  wikobavensis, M, panpilioides, Nodosavia losta,
Plectofrandicularia foliacea, Pullenia quinqueloba, Spirosigmotlinella compressa, Sphavroiding
Japanica, Usigerine lispiea 4 2009015,

Zorfldviliit, Uvigering semundoensis, Melonis pompilioides, Cibicdes alnevianus @ ) 5
i [ Rt e & ARG L1 4 75 4 B(Morkhoven et al,, 1986954, 1988; J&4511112 4+, 1989)
0y RS Lalicavinina panperata X Usigerina hispida % X E 5 % JRERT 2 & SR i 0%
el Ze bl (Morkhoven el al, J986) G vt ve s, Lo LIESER A 5006 4 &, = afkd
13 BRI e & PRl LRB &AL T 2 bt d, S ofbriilfid, susiioitniz k-
TEGE TR 2 NE, BaBaOl B EAIL UM, Figl0 25l 2,

Cibicides psendownizerianns-Cibictdes aleneranns TEYE (C 1 I

C 1 0dets, Cibicides pseudoungerianus & Cibicides aknevianus W ez L = €%
TG Splaeroiding  japoniea, Melonts  wikobarensts, Cibicides  matloryi,  Dentalina
emaciata ¥ WKW % Fte, &7z, Fissuring spp., Cibicides ¢f. vefulgens, Islandietla sp. b
BHPEA &, = Wi I o & RN LRR & at L Twvv D b Wi & 45, Cibicides
paerdeningerianns @ L 3 4 Cibicides-Miogypsina ALl 2 35000 el & Wi A Tv A 2
o ANES R TRR A L Bl R SRTE M RN

Cibictdes aknevienus B (C 2 1440

C 2 MU, Cibieldes aknerianns @ {8 808 2 MEIN G b = TR & b, Dentalina
emaciala, Splhaeroiding japonica, Uvlgerina segundoensts, Fissarinag spp., Istandiclla sp.l,
Stitostomella lepreduty, Brizaling mavginata masucad S000ET &, Zealflsiz C 1 apds 2 i,
Lewvs &L 6 Cibioldes  psewdoungeranas @ L 5 iSlEIz 2 L €, Uvigering  sogun-
dhoensis %2 Stlostomiella lepldula ¥ e ) 3 GG BUR ST % ¢ 42, 0, ol
W, © TORNEL D) b ARRBH = T v A RO B &0 L T v b E bl s,

Dentaling coaciala:-Uvigering semmdoensis-Cibicides aknervianus IR (C 30049

C IR, Dentalinag emactata ¥ Uvigerina segandoensis = Wtz b - T8+
(Fis i, Cibicides alnerianus, Sphacyoidina japonica, Fissivina spp., Islandiella sp.l, Stilos-
tomella lepidule, Nodosaria tosta, Brizaling marginala masudal 0TV &, S alf i, H
ROV 2R TS & R0 B h, AP EMESRLTVS Lo b,

Awmmonia sp3 I (C 4 01 15)

C AWML, Ammonia sp.3 e {BaMA & HUE E = TR0 S, Cibicides almerianis,
Martinottiella conemaits, Epistoniinella pulchella, Sphacroiding japonica, Dendaling cmaciala
UG ey &, R b KRR AR 4G L Ty oo k b B, KMt
P& R S8 C SMBLE D B bt TREDLRVERERLTWE ENbA
&,

Uvigerina segundoensts-Dentaling emaciate §H48 (C 5 #E4e)

C 5 ML, Uvigering segundoesis & Dentalina emaciala & @)W 2 iz L - et
B, Stitestoniella fepldla, Nodosavia tosta, Cibicides alknevianis, Orizaliva marginata
masielat, Amononta spd, Bulinging stefate, Isbandiolla sp S000T 4 &, 2 eolib e G X Bfin
e dan L v a b b s,

Stilostomella lepidula-Dentaling emactata PR (C 6 11D



180 R v

C 6L, Stlostomella leprehida & Dentaltng emaciata £ 8 G ppibie Lo TR0
G, Cibicides aknerianus, Uvigering segundoensis, Boliving sp.] 240IPET &, = i,
Etitastomella lepichula @3 L 5 OGNS 0PGRS 2 e & C BIEL N By IRREE
ML Twd tMbid,

Dontaling emacialeasBulimina stvieds PR (C 7 PRIE)

C 7ML, Dentalina emaciata, Stilostomella lepidila, Bulimina striata @ W08 7%l
o T T B, Cibieides mallorvi, Boliving spl, Cibicides aknevianns, Uvigering
segrndoensts, Islandiella ap ST S, Zolileit, Bulimina striate o VR4 B0 & By
TCOMBEEMULTWAZ b b F R EINEN ERNERT EMBLS,

(A1 e i e

Nonion kidoharaensis-Cibivides psendoungerianis PedlE (C 8 P4

C BUNMRIS, Nonion kidohavaensis & Cibicldes psesdorgerianus @3S E = TR
boAL, Amamonia  sp.2 % Vaginding  voshihamaensis DA00ET &, = @61, Noewon
Elphicdivm At & Cibdeides- Miogypsina AEATRF i el & A o b 0, BEEATIL

AU T 4 JERENY B4

Topari Ml iy, & LTS ofiil
i i MALATAILL T D, ol
e | AB ek X e bl ®n, =
Member  [— L@z Hid, Sl F
________ % AV Jih i e s PRI L T Y
™ SR EERLTYS, o
OURUEL, SLIBL ORI
AB 1 Sl U 3 W a1 B o 81
o Y 2 ofailiihEmmT s
- Ok o D T A At

A 1o Elbig,
[ Cibicides  psevdomgeria-
. ~ :: nes Trilociling  trigonuta 11

i : A3 i (C 9 1)

Kulirl I | Mo . C oW, Cibieides
_____ Xakms I _ pseaddoungrevianns,  Ammo -
: ke ... Wi fa.t‘bi"m'#ml'.ﬁ, Tirloculina
Focten - trigonula, Miogypsina koloi,
'} %Fﬂ..ﬂ:ﬂr Henzaivetla  lageensts, Bie-
| e e | celle  makivamae @ 02
Toki lig. bey. P, T' L Tkl g bog. B, | | Lo THMT &, Tslan-
Polsadepih th) pategi oy A20la 8p.1 % Melonis

; : f.lumilﬂffn'dr.‘ﬂ Al &, =

A b i L Gt kR e B B it i i L
Figdl Stratigraphical change of foraminifera] assemblage -2 _.ﬂﬂ'lﬁ HHJ: _L'M‘""‘"‘f'
and hathymetric curve in the Akevo Formation except Miogypsina (64T 12 I &
for Bhukunohora Sandstone Facies, B MMl £ % 2, B4R



T B e A AL T 181

il Y ﬁf Ir (H"M['_:". N Uglnashligs’ 5
79), WA AL dle A, d
AR 2 IR At € iz
& LT % < e flihdl T
ot #
HHMMLTHY, M 0 3 0m B4~ gy B3
T Tl S T " Inner Ba

,ﬂ-ir". hbho=k “' 'E"—“:@s" J.:;Il :'fr:. - S———
SOOI E A ¥t “B7 MBS
FALTHMRY LN b T |
ML 22 b e = W
d, Ui L Islandiel-
{a  sp.l % Melonis
pempiliotdes @3 L 5 &
MOCBEERTAILI w2 Cibleides- Miogypsing {6781 5500 & 47900 o474,

g T S A Fig.12 Distribution of foraminiferal assemblages on the Cibicides

Outer Bay

B IENE AR E 2 AT =« Miogypsing Zone.
Bl s iz kw5
Teovdherde LML v,

A | ]

BRI AT TS & L7 N AT L HUIT e e & IR D B 0 & W &, WA R e i i
M R AR R, G AT LR & AR L e S e ik e MR AR L T A 2 b
frts, FHGENESSEI Gl Thof 2 F &L T A, 3 e flen W2 I
(4, MR Z BRI 2T A L RESED Sl 0, il & a0 A B 0 OB L e s An iR Aol & L
Tl LT & b s (Figll), Lot L, £oiptlid, WAL M e £ i 4L
MZELWE D LA RO L4 NS TRINE TT, FHEER o Tuning
AL, J RO [l SAH T & L ERIFALE PRI « (L F AR & LS ST & A BGHTIE, S
A el L 0 G RGEIERLTH D, Zoilpdii, mild bihd oz SIRLTWE,

Te b A e A7 L AR R (Fig12) 12, (008 2 b ik e &80 & L 5 il
Pzl i et LT dh, & L TR BN = = o — WA L Tee 2 b
LD, TRHERE e DS (LT MR AT LT devdt, oo Ml & & U2 TR &
WRET 2 2 WM oh T LRI o O TEE D LS L2 o Ty h 2 ki
B, ARG mithd 2 E gL Cvd, L Ladth, fileksfiedril
WO T A LI R 2R L TH ), WMEs LGS s N IRMOBE E K5 R -T
W, SHUE sl (1974) e TARE U L 9 IS TR AT A e N R o i LB e b 5
—WH T A <, Hlenih sy LAl LG w2 b L Twa i shd,

ORI N A S Y SAT LA & A AT AL T MR S R L 22 6 oo & Wi
&, LU Islandielle sp % Melonis pompilioides @ % 5 S TeWEOSEE v <50 & o34 7 L en
M, HRESE SRR E ZATERSRAEZ L RRLTwWa kMY ks, 0|
WL 2 Qe HE I 2 WGP AT L LT e e £ Wi & 4L & RN L, IR 2 & BRI 8 % s
LTaD, &l b diiak e 600 & g Ao G i B SR L, Hidisko iz hiz b
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-1k DEREAATILIL F 2 el g 2 b, 4 gELEe F Fa AR L,
Table.2-1 Occurrence of the benthic foraminiofers, sach in porcent of the tolal population, Only
taxa more than 4% ave shown,

Bjerles mame Toel  Te? ¥l Yed  ¥ed Ved  Asl Kwl EK ST AKY Bk

1 Awimisida fenhil el aj 487

3 Ammamia g | 1% 4.7 4.1 i g 1.5
A Ammenia gp
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0 Aviaisnaiiiirloled w1

¥ Babivina of, Fodvisvia LR] i1 Inm 1.
R Hadiving apd
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M2-2-8% (Wa),
Table2-2 {continued).

Hpecles mame SkA Skn ART BB RRAD O BRI SWIZ O BRIE Hld B3 B8 k-7

1 Awiasaii geohighonnis L o

1 Amiaslu g |

A Amamelin a7 i

A4 Amapwiy gpd
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Table2 -4 {continued).
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Table2-6 (continued),
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Table2-7 (continued),
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Table2-8 (continued).
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