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Miocene Foraminifera from the SyGbara Basin,
Hiroshima Prefecture.”

by
Yoshiro TAI

I Introduction

Since 1929, it has been well known among geologists that the Miocene
formations bearing Vicarye are formed in some basins along the southern
slope of the backbone of the Tylgoku Provinces in Japan. In 1938, Y. OTUKA
described the following Miocene molluscan fossils from the Sydbara basin in

Hiroshima Prefecture:
Ostrea gravitesta OTUKA
Anadara daitokudoensis MAKIYAMA
Anadara aftf, sefoensis (YOKOYAMA)
Lucina yokovamai OTUKA
Lucina k-hatai OTURA
Cardium ogurai OTUKA
Joannisiella takeyamai OTUKA
Meretrix arugai OTURA
Dosinia suketoensis OTUKA
Cyclina sinensis (GMELIN)
Siratoria sirvatoriensis (OTUKA)
Soletellina minoensis YOKOYAMA
Zozia uetanii OTUKA
Aloidis succincta (Y OKOYAMA)
Turbo (Lunella) ozawai OTUKA
Natica aff. meisensis (MAKIYAMA)
Globidaria nakamurai OTURA
Vicarya callosa JENKINS
Proclava meisensis MAKIYAMA
Proclava ancisa (YOKOYAMA)
Cerithidea tokunagai OTUKA
Batillaria tateiwai MAKIYAMA
Batillaria yamanarii MAKIYAMA
Nassarius simizui OTUKA
Actacon ozawai OTUKA
Actacon ? ogurai OTuKA

But, at that time, the detailed stratigraphy of the Miocene deposits in
the Tylgoku Provinces was not well studied. Thereafter, in 1950, S. IMA-
MURA and the writer divided the Miocene deposits overlying unconformably
the basement complex into the Lower and Upper formations, and recognized
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that the stratigraphical relation between both formations is slightly uncon-
formable. As to the lithological characters of these formations, the Lower
formation consists mainly of conglomerate and sandstone intercalated with
lignite seams and is considered to have been deposited in a lake.

While the Upper formation, consisting of alternated beds of sandstone
and grey shale with Vicarya-Opereulina-Miogypsine fauna in the lower part,
and of black shale containing few marine molluscan fossils in the upper part,
is considered to be obviously a littoral or neritic deposit. In 1953, S. IMAMU-
RA subdivided the Upper formation mentioned above into two formations,
naming them the Middle and the Upper formation. The stratigraphical re-
lation between both formations is conformable.

The Miocene formation bearing Miogypsina reported by H. YABE and S.
MABUCHI (1934) from Koyamaichi, Okayama Prefecture, and the beds contain-
ing the molluscan fossils studied by Y. OTUKA, may be correlated to the

Middle formation after IMAMU-
133° 0104 E, RA’s lithological classification.

In the present paper, the
writer intends to deal with the
Miocene smaller foraminifera
from the Middle and Upper forma-
tions, distributed along the sou-
thern side of the Saizyd River,
NW of the Syobara Railway Sta-
tion (Fig. 1), and their stratigra-
phical significance.

In this work, 10 samples,
cach weighing 200 grams, were
collected by the writer from the
sampling points, as shown in the
columnar section (Fig. 2), the
intervals between adjacent sampl-
ing points being about 2-4m.
They were washed, sieved, and
dried. In counting individuals of
foraminifera, the dried materials
were divided into eight equal
parts, one part of which was
1900 500 0 1000 Tle examined under the binocular
microscope.

The results are shown in the
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Fig. 1. Map showing the Locality.



Table 1

(& s
Species Horizon AlBlc|DlE|F|G|H|I]|]

Rhizamminidae : L

1. Bathysiphon sp. — ===l =] 2] 4| ==
2. Bathysiphon ? Sp. «---oeesesemeessereacoraenosiensnnennne| — | — . — |- =l=l=1=1=1]1
Lituolidae : :

3. Haplophragmoides Sp. «--+ee-esrseceereseseronisuiennann —_ = === 41 2| 8|17]| —

4. Haplophragmoides ? Sp,.-+eseeernresressosernesianene conee — - === 6|—117 1117
. 5. Cribrostomoides cf, kyushuense ASANO ----ceeneeeenn — -, === = 1| ===

6. Cyclammina incisa (STACHE) ---reerseenrenecaesenenenns [ (ORI S R AN S S, 1] —

7. Cyclammina cf. incisa (STACHE)«-+-cereecrencccceccnse e === =]=| 4] 61 =

8. Cyclammina pusilla BRADY -ceceeeeecsmracterceicnienies —|= = === =]—| 6| =

9. Cyclamming Sp, +«+seeeesvrsrsesmesseseeseuanontunnononcnes —_— | = — == =] = 1 1| 2
10. Cyclqnzmin;? SP. ceverersestesestsivreien e - | — 5 —_ = = | = 5| 2
Verneuilinidae :

11. Gaudryina (Pseudogaudrying) ishikiensis ASANO-+o| — | — . — {1 -1 — 14510 | — | — | —
Valvulinidae :

12. Goesel[a? SP. ereeeerereessentatiatetioiiittiiititiaieiiteans — ===l = = === 1
13. Martinottiella communis (D’ ORBIGNY) ---.-- e — == == 2| 1]|12|3a] —
14. Martinotliell@ ? Sp.-es-s- veeecssnee coesionsessonanciisns — === == 1|=|=
Miliolidae : :

15. SiGMOiling Sp.-es-+seeeses cserersersssssennmmsssinasisnnnans —|=—i=]=]=1l=1=] 2| 9]
16. Sigmoiling? SP. «eeeserserresrerssressinesnessasasaasasssns S [ e o I I 1 P
Lagenidae: =~

17. Robulus cf. nikobarensis (SCHWAGER) eeeressanes aenees — === == 2|—-|-|-
18. Robulus pseuiorotulatus ASANO eeeeveeeereoncannnnnnns — == =-]=]=] 1] 1]|=]1
19. Robulus cf. pseudorotulatus ASANO.. —|=il=i= -4 =]=]=]|=
20. RODUIUS SD. »+vveverrsonsanrosianantoncncenn - |18 l —|—1—149|57115| — [132
21, Robulus ? Sp, «eveevereves samerennecnncanns e — | — — l— = - 1= -] —=
22, Lenticuling ? Sp. -eeese severeeecorstoumenieneecens —_— = | = = - 2| — | — 1
03, S2rACENPIA SP. erevrreveen smrnsertonannoaiaans T Tl I I i N S i I
24, Saracenaria? Sp. ---eseiveserseesensteiesssieeseneniinii — - ; —_ - = ) B P R I R
25, Vaginulina bradyi CUSHMAN -eceeeecersacecncencanenens — 2 ! - - = 1 8113 4] —
26. Marginuling masudai ASANO (MS,) «--eceeeerereenees —|— === 5|11] 4| —| —
27, MarZinuling Sp. +«eeeee-vaseemsesecersessninnoiuacetiaeaan. —_ | —_ = = 1| == | =
28. Lagenonodosaria cf, scalaris sagamiensis ASANO---| — | — el = == al=|_1=
29. Lagmgngjasay}a SP. eerere teesererenssocioseiieittoiens —_ 4 ; =] = 6 7 5 1] =
30. Lagenonodosaria ? Sp,«-----se-srs1esseressossssnniitanen — | — ‘ - == 1l | —
31, Nodosaria Sp. A seeeeeeeeneees ierenennennanatn e |- === 2 4l 2| | —
32. Nodosaria sp. B F S U U S R S ol | | —
33, Nodosaria sp. C cereereseinerenencciiociestimeiesaennnaneens —|=1=|=|- 1 31— 2 1
34_ Dentalina emaciala REUSS.ceeerccicacecrocencee e | - — ] — ] — _ 7 1| 1
35, Dentalina cf. emaciata REUSS --eereereneenes - == =] 1= =
36. Dentalina subsoluta (CUSHMAN) -cvecensee — =il =i=1=| 1] 1| 2] 1
37. Dentalina sp. —_ = === 6| 1|=|—_] 2
38. Dentalina ? sp. — === =] 2l 1|
39. Ellipsonodosaria lepidula (SCHWAGER) --«eeeseeceesss —| = =|—|—=|79124110|10]| 2
40. E[]ipsgmdgsgyig sp; ....................................... _ | — === —_ | 2
A1, Plectofrondictdaria Sp. «---esewesesesssssssrsasassscsoncns — === =] 4l=]=|=|=
42. Plectofrondicularia ? sp ................................. — === =1 1 | —
Polymorphinidae : - ;

43. Guttulini irregularis (D" ORBIGNY) «eecrveieverencnee — |- —{—=|—-|1j15| 1| =] —
44. Guttulina cf. kishinouyi CusyaN and OzAWA ool — | — 1 — | =1 1 o = | | =
45. GuttulinZSigmoidina)pacifica(CUsHMAN and OZAWA) — - = === 1l =] | =
46. Guttulina cf. problema D' ORBIGRKY «ec-eeevevensnends — =l === |=1 2|=]| | =
47. Guttulina cf. sadoensis (CUSHMAN and OZA\VA) — | === == 83| =| —|—
48. Guttulina Sp secsoreamasscanaasen ceneseesatanaes sescsceeene — | -] - = - 3 - 2 | —
49. G: ¢’tu[,n1 2 SP,  seeeer sreetesseresssiesaaiatiiitaioeaaenes —_ | —_— —_ ] == | - 2| — 1] —
50. Globulina? sp. B TSP —_ == —=|—=]=1 2 1] — | —
Nonionidae : e :

- 51, Nownion Japonicam ASANG: il i e, — |13 1|—| 1| 4| —|==|=
52. Nonion cf. japonicum ASANO — | = =] 1| =] = = = —
53. Nonion sp. : — === |—1—| 38|—|—]|~
51, Nonion'? sp. - — === |—| 1} 1= =]|—=
55. Elphidiella momiyamaensis UCHIO «eveeeeneanennenceen —_ === == 1|=| ==
Camerinidae: °
56. Opzreulina ammanozdes (GRONOVIUS)  --eceverennees — 1368 — [ — | — | —|—=1—|—| —=
Buliminidae : i
57. Budimini striztg 10 ORBIGNY eeessveeeesrersrsnassasone] — | — | — | — | — | 711 | 1| — | —
58. Buliming sp, :--ssrereeseeseersseerssnenesiveseninnnniis] == | — | e | — | — L~ o]~ |
59. Bolivina marg mgta CU~H‘\IAN ........................... — = —-|—=| == _ 14 — 11
60, Uvigerina crassicostat@ SCHWAGER «--covierecesencecee —|=|—={—|—114] g| 9] 4| —
61. Uvigerina nitidula SCHWAGER --ceeececirremecaninnainns — | =] =|=|=f=] T|=1=]=
62. Uvigerina cf. nitidula SCHWAGER «+eceeeserecceciannn — | =] === 3| =|=|=17
63. Uvigerinz cf. sszeregrma CU\H\IA‘?&KLEI\'PELL — | === —|=|=1|=1|48
64, UDIGEriNg Sp. +-eeeeeesroseesssessmmmecsiininusincssnsnnnnne, — | === ]=-|3|12|—=111] 1
65. UDigering? Sp. --e-se-evecseesemsoccsssminsnniecesissiecaes — = === =11=12]=
Rotaliidae :

66. Discopulvinuling Sp. «-+--e-eveereescessnriaeecaans cunnen R U [ N (R R 1l—=]—]=
67. Eponides tanai UCHIO -----e--- —l=|=1=]=f=|=1=] 1]=
68. Eponides cf. tanai UcHIO — - == 1=t i=]_]_
69. Eponides cf. umbonatus (REUSS) —|—=|=i{=|=1—|=1-15]| s
70. Eponides sp. 1| —|—|—=|—1|18(21] 8|33 27
71. Eponides ? sp. — | —l=|=]—=]2l22]—-]<]| 3
72. Rotalia inflata (SEGUEI\ZA) ------------------------------ — ===l =116]22|=| |
73. Rotalia tochigiensis UCHIO «r-seeieverencuenemecemmnnenn — 28| = | =—|=|=]85|—=|—|—
74. Rotalia Sp, «-+eseieeesemernenns feessesnacusorccssosasentonncen ‘5 2130 | —|—]14 1l—=1—1_
75. BaGQINa SP.--++veeerreeessrrsasneniescrisnnanenisnasnnnes — ===l l6|l5]|_|_
Cassidulinidae :

76. Cassidulina laevigata carinata CUSHMAN .eeveeeereee — | === =i—l2o81— 46| 3
T7. Cassiduling Sp. «+-veveemrmrssssrernemaernninneinieniaaens — | === =] 7] 6] <]
78. Cassidulina ? SP. eeree seeerernnseenessenntseiatiaiieeee S I PR I U 3 1| | _
Anomalinidae : :

79. Planulina wuellerstorfi (SCHWAGER) ---cesneeressances — === =l=] 1|=| =] =
80. Planulinz cf. wuellerstori (SCHWAGER) -ceeerereeeee — = 1= == == =
81. Hinzawaia tagaerisis ASANO-«+coererararsesssrennnnnanes — =] =|=|=|=138|=-|=1_
82, Hanzawaia Sp, ----<+i--eseseeseecas —_ e —_- = = 3= = =1 _
83. Hanzawaia ? S T L IICTTTTIeN —_ e | —_— ] - = — 3= = _
84, Cibicides cf, floridanus (CUSHMAN) ... — === =] 7| =1=|=1_
85. Cibicides pseudoungerianus (CUSHMAN) ---. —|—=| 3|—|—1|27]12|20 11 13
86. Cibicides SP.eermeereresiensnenns eeessatseantenne —_ | —_— ] = — 2 6| — 61|23 42
87. Cibicides ? Sp, «+ese-ereeerscaseans . | = ] - = | — 6l — | —1|_
The total amount of specimens (benthonic foram.) | 17 |422| 47 | 1| 4 |342 367|151 |234|328
Globigerinidae : .
88. Globigering Spp. -++-eseeseressvmmsresmiensinee s — | —|=]—=1—=]—=120]|80|250 —
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Il The Composition of the

Foraminiferal Fauna

Many species of the
foraminifera  examined,
were deformed by fossiliza-
tion, so that the writer
could not determine specific
names of deformed ones.
But, these foraminifers may
be distinguished into 14
families, 35 genera, and 88
species, as shown in Table
1. The frequency distribu-
tions of dominant species,
genera, and families, are
shown in Fig. 3, 4, and 5,
respectively. The letters
(A-J) in the Figs. 3— 5,
and Table 1, correspond to
the fossil horizons in the
columnar section, Fig. 2.
Namely, horizons A — G
belong to the Middle for-
mation, and horizons H — J
to the Upper formation.
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Miocene Foraminifera from the Syobara Basin, Hiroshima Prefecture

As shown in the Figs. 3--5, the decrease in specific and individual numbers,
at the horizons A, C, D, and E, is conspicuous comparring with those of the
other horizons. ‘

This fact may be due to the unsuitable environment to the foraminifera.,

While, at B, abundant individuals of Operewlina suddenly appears accom-
panying with few species of Robulus and Retalia.

Therefore, the horizon B is" named “Opereuline sandstone™.

Then, at F, the abrupt increase in specific and individual numbers is
characteristic. Particularly, the specific numbers of the Lagenidac, Rotaliidae
and Verneuilinidae are dominant. Genera Jllipsonodosaria, Robulus, Gaudryina,
Rotalia and Cibicides consist of dominant species. Jllipsonodosaria lepiduld,
- Gaudryina ishikiensis and Cibicides pseuloungerianus are the most characteristic

species at F. ‘

At G, the Lagenidae and Rotaliidae remain as dominant as at F, and the
appearance of the Cassidulinidae and Globigerinidae here may be noteworthy:
Specific numbers of genera Lllipsonodosaria, Gaudryina, and Cibicides decrease,
while the individuals of Robulus, Iponides, and Cassidulina occupy relatively
large proportion. Among species at G, Fllipsonodosaria lepidula, Cassidulina
lacvigata carinate and Rotalia inflala are relatively dominant. '

At H, the increase of the arenaceous foraminifera and Globigerinidae, and
the decre'lse of the Lagenidae and Rotaliidae, which are remarkably dominant
at F and G, are somewhat characteristic. The appearance of Cyclammina,

"the increase of Haplophragmoides and Martinotticlla, and the disappearance of

Rotalic and Nonion, are thought to have an important significance for the
ecological and depositional environments.

Judging from the data mentioned above, in connection with the result
of field geologic survey that the horizon H belongs to the black shale member
of the Upper formation, as shown in columnar section (Fig. 2), and also with
the absence of the mollusca of shallow water forms, such as Ostrea etc., the
depositional environment of the horizon H may be represeuted by the sea
that became gradually deeper, its temperature becoming cooler than those
of the horizons A —G. Marlinotticlla communis, Ellipsonodosaria lepidula, Cibicides
pscudoungerianus, Vaginulira bradyi and Uvigerina crassicostata are the dominant.
species at H.

At I, the increase of Cussidulina, Haplophragmoides, Cyclammina and Mar-
tinotliclla, and the abrupt increase of the Globigerinidae, suggest the similar
change of depositional environment and climatic condition, as indicated at the
horizon H. Martinotticlle communis and Cassiduline laevigata car mata be"ome the
dominant and characteristic species of this horizon.

At J, the Lagenidae, the Buliminidae, the Anomalinidae, and the Rotaliidae

7
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are the main components. Hlaplophragmoides, Robulus, Uvigerira, Fyonides, and
Cilicides also become dominant. Among the species, Uvigerma cf, subperegrina
is only remarkable, as shown in Fig. 3.

Il Conclusion

Judging from the results of the distribution of foraminiferal dssociation

of the horizons A — ], the ecological environments of the Middle and Upper
formations in the Syodbara basin are summarized as follows:
(1) The environments in the lower and middle parts of the Middle forma-
tion, which correspond to the horizons A —E, may be regarded as littoral
or an inland sea, because of the dominant occurrence of shallow water forms,
such as Operculine and Nonion, '

This result agrees with that by Y. OTUKA, based upon the examina-
tion of mollusca. ,

The environments of the Upper formation, to which the horizons H--J
belong, may be represented by the neritic or bathyal conditions, still deeper
and cooler than those of the horizons A — E, because of the dominance of
‘neritic or bathyal forms, such as Icbwlus, Bolivina, Uvigerina, Cassidulina,
HHaplophragmoides, Cyclammina, and Martinotliclla, and also because of the abun-
dant occurrence of pelagic foraminifera. The result of field survey that the
Upper formation consists mainly of black shale, supports this view.

At the horizons I and G, which belong to the uppermost part of the

Middle formation, the depositional environments may be represented by the
conditions, gradually changing from those of inland sea to those of somewhat
open sea, because of the mixed association of neritic and littoral forms.
(2) The occurrence of Cyclammine incisw, Robulus pseudorvotulatus, Margmulina
masudai (MS.), Opereulina ammonoides, Bolivina marginata, Uvigerina cf, subperegrina,
Cassidulina lacvigata carinate, and Hanzawaie tagaensis affirms the view that the
geological age of the Middle and Upper formations in the Sy6bara basin may
be middle Miocene, originally established by the study of mollusca.
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