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INTRODUCTION

Since 1g1g a detailed study of the stratigraphical and faunal relations
of the Tertiary rocks of Fast Totomi (Sizuok-ken) on the Tokaidd, Japan,
was underiaken at the suggestion of Prof. S, Nakasura,  The present
paxr is a result of that study and is restricted to the fauna and an outline
of the stratigraphy of the lTowest part of the typv'- Koakegawa scrics which
v found Dotween the tow s of Kakegawa and Mori.  The occurrence of
A faunain the Dainiti sands which s the basal bed of the Kakevawa
series hied been fist brought to the attention of Imperial Geological Survey
nrny vears ago by the Tuie D, K, Nakapisia and the Pliocene age of it had
boen reeocnized, Recentl Prof, Yokovasa in his paper entitled Tertiary
Molusca from Dainichi V¢ deseribed forty-two species of which ten were
qite new o scicnee, and deemed the age of the Dainiti fauna to bLe the
Lower Pliocene,

My conelusion is that the Dainiti sands as well as the overlying Tenid
sunds helongs to the Towe - Pliocence in age.  The fauna of these bueds while
nol o large one s evidently a typical strand-line facics, and the assemblage

" e Coll, Sdi, Univ, hyo, vol. 43, art. 2. 1923, ‘
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STRATIGRAPEIC POSITION AND GENERAL
CHARACTER OF
THE KAKEGAWA SERIES IN TOTGMI

In cast TOimi, the Mesozoic and Cainozoic formations commencing
from the bottom are Mikura {(Cretaccous or Palacogene), Ooigawa (Tower
Miocene or oller).  Sawara (Upper Miocene),  ITorinouti (Transition),
Kakegawa (Lower Pliocene, Soga (Upper Pliocene), Ogasa Conglomerate
(Upper Dliocene), and the oravelly deposits of the Pleistocene age.

The Kakegawa formarion as discussed in this paper occurs between
Hutamata and Minamiyama.  The type locality is the district between Mori
and Kakegawa, where the formation is about 6 jom, thick, the lithological
characters of the strata represent a perfect eycle of sedimentation, commenc-
ing from the lidoral facies of the basal part, gratually chaneing upwards
into the thick muddy deposition of a deep sea and the again the shallow
water condition followitg, A distinet unconformity with the underlying
Ooigawa is observad in the vpe baality, but 1o the east of Kakegawa the
base passes insensibly into the Horinowti formation,

There is found o mukal unconformity  between the top of the
Kakegawa and the Sopa, which is of the littoral facies and exhibits the
find conition of the cmargence of late Kakegawa times. The crosion
hat removel more materies from the top of the Kakesawa to the west
of the type loeadity thay ©) the east, before the Soga times,

The strata hwve dips of 10'—15" S on an average and a strike of
about N 50" W, There are observed many small, dip and strike faults
and very slight foldings,  Tereafter, all Incal groups corresponding to the
typical Kakeoawa formatioy will be called “the Kakegawa geries.”  The
ave represented by the fauna of the Tower Kakeeawa series will e named

* Dainitinn.”
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LITHOLOGY

The Kakegawa serics between Mori and Kakegawa is a northhwest-
southcast strip about 10km, in length.  The unconformable relation to
the underlying Qoigawa is marked by an croded undulating rock-surface
penetrated by boring shells, the basal conglomerate containing the rounded
pebbles derived from the stones of the Ooigawa materials and the difference
of the dips and strikes.

The Kakegawa is subdivided into three members. The sequence™ of
the strata along the NN E-SS\V cross-section examined through Kakegawa

is, in descending order, as follows:
unconformity.
D. Upper'Ketienzi Madstonc).' ¥ 8. Bluo-gray muddy superfine sand, very massive, oo 224 m.

7. Alternating sands and mud. v 136 m,

6. Brown medium-grained thin-boedded sand. ool v 13310,

C. Middlbe 'Nangd Dods)r! .
§. White fine tufl and wlfaceaus superfine gray sandstone,
(Flogoyit Duls) sesmaessvmmsssssnemavsgs i veerenanne 321,
B. Tiansition (Tesiro Beds) ¢ 40 Alternating sands and mud. ... ESeTs IR RS e o ?

3. Blue fine-graincd sumd {Tennd sumds)ecnnniieeiimine., gam.
A. Tower (Dainiti Deds), > )2, Brown madivmgmined massive sand (Dainiti sands)... 27 m.

1. Basal conglomerate. iveeei,crmsnsresinssirssssresnsasses ¥afinble,

uncemformity.

It is evident that the transoression of the Kakegawn sca had taken
place from the west to the east, being shown in that the time-lines including
the faunal zones and the pyroclistic beds overstep to the east, At 2 km,

southwest of Mori, the following sequence of rocks is observed.,

_* Mr, CinpvANt mentions the stratigraphy of the Tertinry dopaiitions in Southern T 8edmi,
(Jiuir, Geogr,, vol. 38, pp. 84—80. in Jopanse),  The following is a reformal corvelation of
his locul subdivisions with mines: 1

Hicikota Beds cevivianiaesee.. Retiend muddtons, (8). J

Seitolen: Bods' oiideisiorsiesviais Nangf Pals, (7-6.

Toumi tuffite voveeee. P Hosaya Beds, (5).

L4111 B €7 R Oue—— Tesito ®* Beds, (4) and Dainiti Beds, (3-1).

Hotin iflite eovvvseennees Simiwa tofl, (the Wi of no. 2 at 2km, southwest of Mori >,
otERRYIm Y OIHWER

e sk et KNkE
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unconformity.

6. Alternating sands and mud. (lithologically cqual to B.)

o . Tuffaceous fine sandstone, {lithologically Tennd sands with admixture of pumi-
C. Middle, 7
ccous materials .

4. White fine tuff.

3. Buff medium-gziainad massive sand (Nainiti sands).
A. Lower. {2. White finc compact taff, o-3m.

1. Baff medinm-gained massive sand. {Dainiti sands).

In this scction, the white tuff of No. 4 corresponds to that of No. 5
in the scction through Kakegawa. Lithologically, the massive sand lower
than this horizon is the same as the Duiniti sands in the first section,  The
lower pyroclastic horizon of No. 2 is of older origin than the basal bed
at Dainiti.  The probable same horizon reappears to the east of Kakegawa
between the Kakegawa formation and the IMorinouti formation.  The local
name of this tff in the latter district is *“ Siraiwa tuff.”

The rocks of the Tower Kakegawa are more saudy to the west than
to the cast.  To the cuist, on the contrary, fine micaccous sands are
predominant.  The Daini'i sands near Kakegawa is 27 m. in thickoess, but
it is g3m. at Dainiti and more to the west,  The thickness of the Tennd
sands is jom. at Kakegawa end 3om, at Tesiro about 3km. northwest of
Kakegawa. In alieenating bads, the sandy seams become thicker and thicker

in approaching Mori,
FAUNA OF DAINITI

Abundant shell renming are found in the bhasal conglomerate and
successive massive sand.  The shells are generally snowy white, and shine
out brilliantly against the surrounding matter ; they are, however, generally
not well preserved, and mostly weathered, particularly the pelecypodan
shells,  Tlence, large and fragile bivalves were only safely obtained from
hardencd ealeareous nolules.  The fauna found in the very basal portion
docs not differ much frem that of the follnwing horizon,

The most characterstic forms are Zwrridclla perlerelra YOROVAMA,
Socchivie soechiense YORoYANMA, S wchtiene miysticin YOROYAMa, Lalrunculius

clatus (Norovasa), 7w Rwrodar . sp., Asthenoloma yokoyamar n. sp.,
|
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Tercbra abdita n. sp. and Macoma tolonizensis n. sp.

Cancellaria nodultfera Soweryy, Ancifle albocallosa 1ischkk and
Terebra bifrons Hinns are the most common species which have survived
to the recent.  Among very common froms Sephonalia cassidariacformis
dechins Yorovama and Scaphrrca satowd castellole Yorovama are very
closely related to the living specics.  Besides these, some formis grouped
under the living species exhibit more or less certain ancestral variations.

Being an exatic fresh-water form, the occurrence of Zhiara folonmirensis

n. sp. is very interesting,  The number of described species is gS.

FAUNA OF HONOHASI*

The presenvition of the fossils in the bed of medium-grained brown
sand with occasional pockets of pebbles of T1onohasi of which the outcrop
at the tunnel between T{onohasi and Twasibara is the best, is better than
in most localitice, and their abundance in a few localitics makes the
collections from this place particularly valuable,  Most of the fassils are in
two zones, one near the hase and the other in the bed approximately 1om.
above it,

The upper zone comprises Zeclen pracsrgnts Yorkovama abundantly
while that species is very rare in the ower zone  The most chiracteristic
specics of the basel bed ave Glyetmeres folomicnsts n. sp., Venus zokovamar
N sp., Venervcarder panda (Yorovama), Svphonodentalivm wipporrcinr .,
sp., Swuchrinr olsolcteemn Naxviyasma, Dillvwnn Furodad n. sp. and Zerchra
coe n. sp,  Teoncricardr faida was very rare at Dainiti, but here it is
found very abundantly,

The most abunrlant living  species is Dostirortes  bilieniclata Giray.
Species common ty Dainiti and this Iscality are Aetla mznuta n. sp.,
Scapharca satowr castellata YOROVAMA, Lalrunculus elatus (Yorovama),
Siphonalia cassidoriacformes declieis YorovaMa, Caesir denmissa YOROY AMA,
Zerebra bifrons agalicnsis v, subsp., and Clatatide patruclis datnichicnsis
(YOrovama),  7urridella pertcrelra YOKOVAMA is not so numerous as in

the first locality.  Some forms subspecifically differ from the specics of

/P2 i
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Dainiti; Zercbra asukensis Yorovama (from 7. abdita), Crlharella totomi-
ensts tachymorpha n. subsp., and Kurtziella wgali hobasiensss n. subsp.,
are the examples,

As a whole, the fauna of Honohasi and Iwasibara scems to be a
little younger than that of the Dainiti.  This consideration is also shown

by the eastward overlap of the Dainiti sands upon the old ernsion surface.

FAUNA OF THE BASAL BED TO
THE WEST OF TENNOYAMA

The conglomerate found near the bridge of Saigd contains abundant
fossil shells.  Compared with the above two faunas, the preservation of
this fauna is not good.  Most of the materials are hardly determined.
Although the distance between this Tocality and the Tonohasi-tunnel is only
about a kilometer, the fauna is evidently younger, roughly corresponding to
the Zeclen pracsionds zonc at Twasibara.

The most chiaracieristi: forims are Glvesnerss tolomersis n. sp., Decten
pracseenss Norovama, and Suchinm olsolelun: conglomeratiom N AKIVAMA.

The Tutter subspecies was very rare in the Tionohasi zone, but reaches
its aeme i this horizon,  The conglomerate is not thicker than 2m. and
the immedintely followine  calearcous sandstone also containg casts of 2
similar fane,

FAUNA OF TENNOYAMA

Just above the huff massive Dainiti sands at Saied there is a richly
fossiliferous fine sand strioum which is the type of the Teand sands.  The
shell remadns are mostly « f autocthonic origin and indicate somewhat deeper
conditions of deposition. "The fauna may be subdivided into three horizons,
thoveh they are not sepauated by distinet houndarics but transitional without
being interrupted by a busren portion. . The lowest horizon is found at the
west=side of Tenndvama in front of the Teand-shrine) and is represented by
A muaation of Seckinr soclense Yorkovama which differs somewhat from
the paient form of the Dainiti zone.  The mildie part of the bed cropping
outoat the east-dide of the hill eontaing a large number of Gastropeda.

Owing o the high werloring, the fossils are very fragile and a perfect
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spccimen was hard to obtain except for some cemented in nodules.

The uppermost horizon is divided from the middle merely by the reason
that it contains a greater number of Zeclen praesignss Yoxkovama and
Crassalellifes oblongatus uchidanus Yorovama. Instead of Swchiwm such-
ense, there are obtained many Swchrum obsolelum arenarium MAKIYAMA
and Zurricula subdeclivs (Yoxkovama) in these middle and upper horizons.
Scapharca salow: caslellata Yoxovama, Vencricardra panda (Yorovama),
Lalrunculus elarus (Yorovama), Ancilla albecallosa (Taschkg) are likewise
very common.,  Glycmicris folomensis n. sp. is now very rare, while
Glyctmerss rotunda (IDUNKER) comes in abundance replacing the position.
The new addition of Microfusus magnificus(Tiscnke) and Nencphora exuta

(REEVE) is very noteworthy.

COMPLETE FAUNAL LIST

The following is a complete list of the speeies from the different

localities : the species found are marked with % .

Abbreviation of the local names :

A+ Dainiti, Ugari-nura, Sati-gun, (58820 A D)D)

4+ Hoénohasi, SaiuC-nwa near Kukegawa. (565D

b9 : Twasibara and Asuka, Tarnki-mura near Kakegawa,  1rom the upper horizon of the
Dainiti sands. CGRARMEL, MARL)

P Saigd-bridge to the west of Tenndyama near Kakegawa,

bk Westside of Tenndyama, in front of the Tamd-shrine; shortly desiznated as Tennd-shiine.
(KFEWIFL)

K Iastside of Terndyama, shortly designated as Tenn8yama. RKEN)

3 All localities i Kamiyasiki and Asuka, Taruki; Delonging to the Tumnd swxls; shoitly

designated as Taruki. (AW EBER, MR

{=: Including all wwerops which almost always contain fossil remains in Nitd, Kake awa-mati.
The Tennd sands, GGRNOF{=FE)

U: B, Cand D disisions of the Kakegawa formation in the typs locality,

W Kakegawa serics of Tosa Provinee. (Kdnomine* RBeds),

Lo Livinz species of Central and Western Japan between the 13656 Penlnsula and Nazasaki
Harbour.  Tho ¢ indicated by (X) are not found liviny in this region but in other places

of the world.

A L P
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of the subgenus, by the following respects @ the adult shell is much smialler ;
the axial plicac arc not so flat and stout; the whorls are less in number

and the suture is not uidulating,
Terebra (Acuminia) sp.

Occurrence.—1 ainiti.

A species of lcuminiz is represented by a single small shell with a
largely fractured ap:rture. It has a height of about 8mm. in seven whorls,
and its last whorl has a diameter of over 2mm. in perfect condition. It
resembles in some respects a new species of Acwemiinia from Amami-Osima,
but it is more slender and smaller.  The surface exhibits very obscurce

axials,

Conidae
Conus sieboldianus n. sp. (Plate TV, figs. 16, 17.)

Shell rather small, straight, elongate-biconic, very broadly and angularly
shoullered, not very thick,  Spire conoidal, scalar, about one-thicl th:
heicht of the aperture, outline straight.  Whorls about 8, regularly
increasing, concave ; the angle of the shoulder close to the lower suture
forming a supra-swiural ridge; the surface below the angle vertical, less
than a sixth of the height of a whorl; the last large, attenuated below,
Suture impressed, irregularly undulating, slightly  appressel Sculpture :
the angle granulate on the carly 3 post-cmbryonal whorls; the esicave
slope of the shoullor with numerous hair-like curved radial threads, nothing
but enforced incremental lines, crossed by very obscure unequal piral lines;
the body-whorl with about 4 shallow grooves around the periphery  just
below the angle, an1 many spiral grooves on the anterior portion, increasing
the widihs anteriorly ; curve of incremental lines concave above the angle
and slightly arched forward below.  Aperture straight and narrow, with
parallet Tips.  Heigh, 28mum.; diameter, rgmm. Type: Cotype, no jor.

Occurrence.- - X\ito.

This specics i+ very closely allied to C. szeboldid REEVE (Conch, Teon,,

sp. 260.), a species living in the temperate waters of Japan, from awhich
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it differs in that the shell is much smaller, the spire is straight and not so
sharply acuminate, the supra-sutural ridges is not so elevated, the suture
is appressed, and that there is shallow but distinct peripheral grooves on
the body-whorl. Some of C. sweboldii are less elongate and approach
the present species,  But the spire of the living species is always acuminate
and its outline is markedly concave. I have not examined the specimens
of C. rarimaculalus SOWERBY, a living species of the China Sea, which
is said to be the young of C. sweboldir.  Judging from the figure (Proc.
Zool. Sxc., 1870, pl. 22, f. 4.), that species has no peripheral grooves of
C. sicboldianus.

Conus tuberculatus YOKOYAMA.
1920,  Conus tuberculatus YOROYAMA, Foss, Miura Penin,, p. 34, pl. 1, f. 15, 16,

Occurrence.—Dainiti.

Distribution.—J .ower Musasino of Miura.

A small specimen with a height of 8mm. of this pretty species has
come under examination, It has a mammillar protoconch counsisting  of
two convex smooth volutions,  The postembryonal whorls are four; their
angles are tuberculated ; the slope of the shoulder is somewhat concave
“and has a few fine spiral lirac,  The shape, the ornamentation and all the
other chiaracters show that the specimen s unquestionably identical with

Prof. Yorovama’s species. althoueh it is somewhat smaller than the type.
&

Turritidae
Turris ugaliensis n. sp. (late £V, fig. 18.)

Occurrerice.—1initi {(very rare).

This is an cxtinet form which partakes of the characters of 7% wnedo
Vavenciesses, 7t leacotrc pis Apans & Reeve and 70 gendingancenses
Martin*  There is only a fractured body-whorl with a diameter of 1gmm.
I sculpture, it approaches closely 7% zenedo, which, however, difters in
hving a double rib on th: angle and more prominent threads generally.

* K. MarriN, Fossilisn von Java, p. 32,
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15. Venericardia pands (YOKOVAMA) ... o v aer o

16, Samé specimen as fig, IS0 o wn wn wn e e e

17. Siphonodentaliim nipponicum n, sp. X
7 p. X4

18.  Siphonodentalinm nipfonicum: n. sp. X4 . .

19.  Sipkonodentalinm uipponrcum n sp. X
9 p

Prare 111

Fig.

1. Polinices sagamiensts PILSBRY... ... . o o

2. Same specimen as fig. I, o o o e e e

3. Monilea cingrdata n, sp. K2 oo o eer e e e

4. Same specimen as fig. 3 ... o 0 e a0

S. Lacuma imfermedia n.sp. X12... .. ... ..

6. Cingula (Setra) subangrlata v, sp. X10 ... ...

7. Thiara tofomiensss I SP. ... .o aei eer wee aee e

8. Bittium Furodar n, sp. X4 v cer eee eer e e
Tueredtella folomurensis N SP. o wer aie seeenn aes

10, Uromitru nakamiarar D,osp. X3 oo o0 el

L1, Brttiunm crosio n.osp. X1o...

12, Lyrie suzudionica n. sp.

13, Same specimen as fig. 12, ..

14. Ofiva mnstelina LAMARCK X .-§

15, Same specimen as fig. 1 ...

16, G yrinenn (Liplex) perca pris-a n, subsp,
17, Fulporuria (Fsephacay tofonre, siv n. sp,

18. Same specimen as figo 17 .0 o e .
Prare IV,

Iig.
1. Cypracolne solida n. sp. X4
2. Alurginclia (Cystiscusy tokaion 15 n.sp X 4...

3 Cancellar-aa pristing (YOKOYAMAY ...

4. Same specimuen as fixe 30 . 0 o o L
S. Clavatuli Fakepaioensss n.osp. X g ...

6. Terchra Lifrons wgulicnsis n. s bsp. X2

7. Same speeimen as fig 6
8. Trigonostoma kurodar n. sp. 42
oo Terebra abdita n,ospe ... L.

Lo, Yerebra Fokayamal n, sp. Xl

i, oredra amabilis n. sp. X2 I T
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