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    In the summer of ig2i, some fossil remains of an elephant were

excavated at Sahammai) about 12 l<ilometres N. F.,. of Hamamatsu,

T6t6mi Prov., from a cutting made for reclamation of land in Lal<e

Hamana. Informed of this discovery,2) Prof. T. Ogawa went at once

to the locaiity ancl through the courtesy of IYIr. M. Uchiyama, oyvner

of the Iancl, Mr. T. Yamashita and other inhabitants of the village a

pair of upper molar, a partly brol<en incisor, and a mandible togetl]er

with many fragments of bones, were presented to the Geological

Inst{tute of the I<yoto Imperial University.

    To our great regret, the cranium which would possibly have been

found first, had been brol<en to pieces and buried in the reclaimecl

ground. Even so, however, this is one of the most important d{scoveries

of a fossil elephant in Japan, for most probably the four molars and

the incisor beiong to one and the same carcase.

    I) meutwutwStlzzt;Ytrx.;l,*ii'trva

    2) 'l'he occurrence ef fossil shells and bones of an elephaRt frorn the west or third
cutting were first reported by Prof. T. XX;al<irnizu in Jourin. Geol. Soc. 'l'okyo, vol. 2s, p.

i33 (in Japanese). He supposed the probable future discovery of molar teeth of E. namadicus,
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    As for the nomenclatm'e of th{s species, I am obliged to call it

provisionaliy Elgplias nanzadicits na2tnzanni n. subsp. based on the rea-

sons mentloned in the following pages.

                       STRATIGRAPHY
    The Mil<atagahara teri-ace is a remnant of the alluvial fan of the

ancient'  TenryQgawa of the Pleistocene age and dissectioR on its border

has progressed to a mature stage of• the geographlc cycle. The bluff

about 3o m. high at Sahamma is a part of the western bordey of the

dissected terrace facing a trlbutary of the drowned valley of Lake

Hamana. The lower half of the bluff consists of estuarine clay, sand

ancl pebbles. The upper half is a thick ftuvlal deposit conslstlng of

boulders, gravei, pebble and small intercalating. pockets of sand or

clay. The txvo cHvisions are very marl<edly botinded by a,metre or

Ies,g of cross-beclded yellowish sand.

                                  B
cipis-/tt-w.tr,.-yttil-ls-nc-----.".1$-es-..,.,,,/i,#sut.-ii-,li.,igb,giee.$,-i-1/sl-lgiil/\ii\ii,tk.-.wtvapt-ruel.../gmli-'-ti/#g/Lt$,.x.il,

                              E,eet.has
            J)iagraminatic profile of the second ctttting'at Sahanima.

                                                     'DescrSption of sect{on A. (At the xvestern part of the second cutting

    of Sahamma)U

 i. Coarse gravel, iom.

 2. Medium gravel with irregular sandy ienses, 8m.

 3. Brown cross-beclded sand, tliicl<ness very varlable, 3 m-o.s m.

 4. Dark blue mud, lower half sandy, cast of Arca .crranosa, 4m.

 s. Gravel, matrix greenish yellow sand, 3.s m.

 6. Bluish mucl.

 7. Sand and pebbie vtrlth abanclant estuarine molluscs, o.3m.

i) Behind Mr. T. ttainashita's liouse (pt-ltdi' =-fitsSk)
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 8. Dark bluish mud, partly pass to micaceous sand with lignified

Desclpif:ioXnVOoOfd'section B. (At the eastern part of the second cutting)

 i. Coarse gravel and boulders, 8m.

 2. Medium gravei, gm.

 3. Brown fine cross-bedded sand, o.8m.

 g. :IUuishMikdgdfi.:Smt OgfraAt,reCle 4grma.7iOSa' 10wer halfsomewhat sandy, 3sm

 6. Bluish mlcaceous sand with drift wood, I m.

 7. Gravel, o.6m.

 8. Micaceous sand with drift wood aRd the elephant, 3 m.

Description of section C. (The first cutting about i1<m. east of the

    second cutting)

 i. Coarse gravel, um. '
 2. Iine gravel, lower parts sandy, 8m.

                                      tt 3. Cross-bedded gravel, sm.

 4. Bluish mucl with cast of Arca granosa, intercalating a thin layer

    of blue sand, 4.8m.

 s. Brownish clay.

 6. Yeilow cross bedded sand, separated from s by a Iayer of gravel,

    total thickness of s and 6, 3•4 m•

 7. Bluish micaceous saiid.

    The abundance of shells, of bracl<ish water and lignified drift wood,

as well as a nonstratified thicl< bed of clay with intercaiatlng irreguiar

lenses of coarser sediment, indicate estuarine origin of the strata lower

than 4 of each sections. It is noteworthy that the elephant be.ds of

Tabatai) and Yol<osul<a contain similar estuarine molluscan fauna and

drift wood. I found fitg'lans Sieboldiana ffoseiijiana Kryshtohowitsch in

these three localities. Forty four species of Mollusca collected by Mr.

T. ERnokoshi are identified by Mr. T. Kuroda.
                                                             '

    i) Tokunaga, S., `Foss. Env, [lrokyo.' JQurn. Coll. Sci. Tokyo, vol. xxi, art. 2.
       Yabe, H., `A new Pleistocene fauna from Tol"yo', Geol. Mag., Igll. p. 22i.
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     List of Mollusca from A, 7•

Acteocina sp. indet.

Aonzina Lisclzliei Dautzeriberg et Fischer

Arca (Anadara) .ara7zosa Linn6

A/7'ca (ScaPharca) inL17ata Reeve

                 '                          t•Ai'ca (Sctipliai'ca) sitbcrenala Lischl<e

BatiZlaria gonalis (Bruguiere)

Balillarid mitdezformis (Lischke)

Bulli7iia sntala Yok'oyama

Cardi?im Toleunagal Yokoyama

Cla"ua koclii ?hilippi

             'Corl)lcislex sa7zdai(.?) Reinh4rdt

Denlalium octangulat2ti•7z Donovan

Diala varia A. Adams
                 ttDiala Picla A. Adams

Dosinia (Do.ginisca) f"aponica Reeve

Lalaxiena BirileLpt Lischke

Maco7iza ineiti7zata..tt. eshayes

Man.ailzla sp. (immature)

neeretrix merel77;x Linn6

iVassariits (Hima) festi"Lms I?owis

?Vassari2ts (IViollia) liz,escens Philippi

            'Alabina relicztlala A. Adams.

Alabina sp. indet'.

0dostonzia dgsz'fnana Dall et Bai'tsch

0sifrea si as Thunberg var.

.PanoPe .crenerosa (?) Gould

l'aPliia (Rudilapes) texlills Gmelin

l'oli7zices (Afewerita) (litzryma Bolten

PlmnzideZla (AcleoP7ravnis) sp.

PIramidella (StyloPty.op•na) laeniala A. Adams

1?ingicula arcafala Gottld

Scaliola bella A, Adams
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    Solgn Goztldi Conrad

    Soletelliiga cliiite7zsis Deshayes

    TelliMa (An.crulus) pallidztla Lischl<e

    Tell2:iia (An.crztlus) rutila Dtml<er

    Zliais litnzulosa Problematiica Baker .
    77ui'bo (1lfarmorostoma) coronaXus coreensis Reculz

    T2(rbonilla n. sp. (No. I.)

    Turbonilla n, sp. (No. 2.)

    Turbonilla n. sp• (No• 3•)

    Ti'crPe.-"ium 7'aPoiiicum Pilsbry .
    Of these, Ai•ca .crra7iosa; Macoma iiiguinata, Dosinia 7'aPonica,

Batillaria eonalis, B. mztlifl orfnis and Alassarizts festinvts are the most

common species. In some parts, only Anomia Liscli/eei: is abundant

and less often ZTraLpeai?tm.72iPonicum occurs in coiony. Though nearly

all of them are stiii living in the Japanese waters except three new

species of Zitrbonilla and a few cloubtful species, the fossil fauna differs

considerably from that of the recent estuarines in T6t6mi Prov. To

take one example, Me7'etri:.t' me7'eth'i:.x" is very rare here wh{le it is one

of the most common in the Recent. This species rarely appears in

tlie Upper Musashino series and never in the Upper IPIiocene or the

Lo.wer Musashino. On the other hand, Arca .o`m7zosa "rhicli is one of
the most common speci6s from the Upper ?iiocene to the Neolithic

age, is now almost obsoieSe in the Eastern Japanese Waters.

    One may recall that the brackish forms a!]e more persistent than the

marine forms. So lt may happen in many cases that the percentage

of tlie extinct against the total number of species of the former is much

smaller than that of the latter. Thus, the estuarine clays of Tabata

and Suyugadai in T61<y6 contain all living shells except some minute

doubted forras, notwithstanding their marine equivalents at Oji and

Shinagawa contain inany extinct members. In stiii younger Manzals'l-

an, Prof. Yokoyamai) enumerates at least 2g.3 o/o of the whole fauna

    i) Yol<oyama, )v'I,7 t1?oss. Up. ).tfusashino ', Journ. Coll. Sci, Tol<yo. vol. xliv: art i.
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that are not exactly 1<nown llving. Therefore, though the Sahamma

fauna is appai"ently very young, I think its age is not much younger

than those of the Tol<yo beds, or the Lower Pleistocene.

                                       '
                                              '                                     '                           INCISOR • .
    The collection contaiRs a nearly perfect permanent incisor i.g3m

long and many fragments belonging to some other ones. The curvature

of the incisor is approximately equal to that ofa logarithmic spiral

with a constant angle between 870 and 8oe. There is on}y a slight

tendency to tortion (Pl. XII).

                 . UPPERMOLAR
    TI}ere is a pair of fair specirnens of the Iast true moiars and a

right petiultimate true molar.

' The left upper last molar (Pl. XIV.) holcls xi6x in 286 mm. The

eleven anterior ridges are invaded, showing an elongatec! ovai grinding

stirface. The height of the ridges is eno!'mous, that of the twelfth

being 2I7nim. The maximum breadth ofthecrown is 7gmm. meas-
ured on the fourth plate. The right upper last true molar (Pl. XIII.)

is nearly symmetrical with the left one. There are nineteen ridges or

Å~i7x in 3o3 mm. The crown has the form of a rounded band in
outllne. The maximum height is 2i6mm. and the byeadth is 76 mm.

    The invaded anterior ric!ges show large thick lens-shaped discs

with pronounced plicatioiis. The maximum thicl<ness of plate is i2 mm.

ancl the average is about Iomin.

    In diraensions, this upper right last true molar is very lil<e that

of E. a7ttiguits from Weimar, recorded in My. Soergel's table VIII,i)

No. s. though the maximum breadth is not at the second ridge. In

certain characters, the present specimens resemble very much the thick-

p}ated variety of E. anXig2tus (C-variety of Leith Aclams,2) =E. pn'scus

         '
    l) Palaeontographica, vol. 6o, igl3.
    2) British Yessil EIephant, part i,, p. .",1.
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Falc.) from whlch, however, they differ in that the crown is not so

quadrate; the discs are tapering on lateral ends while it is rather

broaclly angulate in the examples described ; the enamel layer is strong-

ly and regulat'ly crimped and that neither special centrat angulations

nor ioopings are deve{oped.

    The exact iocality of the penultimate true molar is not 1<nown. It

holds xi2x in the length of 2o4mm. having a maximurn breadth of

72 mm., and tl}e outline of the crowri is more oval than it} the last ones.

The height is l4omm. at tke posterior end. The dimensions are not

like those of E. anlieuets but nearly correspond to those of E. 7nei'idionalis

and a little smaller than No. i2 of Mr. Soergel's table VI. The discs

are feebly rhombic, and never touch each other at the central part.

              MANDIBLE WITH TEETH IN SITU
    This mandible with last true molars in sititt is one of the fairest

examples, though both condyloidal processes and angles are brol<en.

It is characterized in that the outside walls of the rami are stron.crly

convex, the diastems are nearly vertical and littie divergent, the ros-

trum is small but distinct ; and that the angie betweei} horizontal ramus

and coronoidal process is acLite. Since the rather straight basal contotir

of the ramus appears to be parallel to the alveolar mar.crin and the dip

of the symphyse is erect, the profile view of the mandible is high]y

quadrate as shown in Pl. XVI. fig. i. In many respects it resembles

the mandible of E. a7zliaztus•

    The externai rnental foramina are two on the left and three on

the right ramus. The larger hole is situated at about 3omm. below

the alveolus and about 7omm. behind the margin ofthe diastem.

The smal]er one is close to the diastem and a Iittle lower than midway.

The smaliest hole on the right ramus is jtist on the line connectin.cr

the lar.crer ones. The mental foramina of E. na7nadicus in F. A. S.

are placed higher and closer to each other. According to Leith

Adams perhaps those of E. Prinzzlo'enizts and ff, ma.viptnus are closer to

the free margin of the diastem than in ff. anliguzts.
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    The dimensions 'of the maRdible are as follows.

                     '                          '    Len.crth of right ramus 4oSmm.
    Length oHeft ramus 4i3mm•
    Maximum thicl<ness of left ramus i6o min.
    Height at alveolus .                                                  I73 mm.
    Height to broken processus coronoideus                                                  309 mm.

    Divergence of ram{ 4I3mm.
    Length of last molar (left) 27o mm.
    Width of molar (left) 72 mm•
    The ieft true molar iu silu holds seveRteen yidges in a space of

27omm, Tliere is a loss of ridges posteriorly in the right molar.

The fourteen anterior ridges are inyadecl showing a iozenge-shaped

complete figure of enamel with minute but well-defined central angu-

lations in touch with each other as obtained in E. africanits, and

regularly crimped, comparatively thick enamel layers. The crown

tapet's toward the heel. The sides of the ridge are not tapering, but

broadly angulated. The rnaximum breadth of the left crown is 72 mm.

at the fifth rlclge, and that of the rlght ones is 7omm. Tliese dimen-

sions are those of the last lower molars of .ZIi. anlig2izis.

            NOMENCLATURE AND CONCLUSION
    Leith Adams, Naumann, Weithofer, Pohlig and Lydel<l<er remarl<ed

that Zt". namadicus is hardly distinguishable from E. anliguus by consider-

ing only the teeth and mandible. Further, the former species was

correlated by Lydel<l<eri) and Mr. Pilgrini2) to the broad-crowned or

A-variety of the latter. This variety, however, is considered by Messrs.

1]ohlig3) and Soergellj) to be E. tro.croiitheri, an independent specles

easily distin.cruished from E anligu2ts by its closely crowded ridges as

                                               '
      ttt
    8 fUZt,a.iO.gg.e,.Og.1}}? l;O,SS.il e,[l.rf";.n.a.l.lt B? ;.hg. British Museuni, part iv, p. i67.

    3) Abh. I<. Akad. d. Wiss. II. Cl. i8, bd. I, abth. 36, s. 5, !893•

    4) oP. cil., p. 3.

-ts-
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                                                  '
well as many other dental characters. E. namadicus is not lil<e E.

Iro.aontizeri. Its ridges are wel!-spacecl and its crown is comparatively

iess oval.
                                                    '
    Ithink there are at least two varieties of the Japanese fossil

elephant which have hitherto been calied E. na7nadicus by many

authors. The first variety is diagnosed by the broad elliptical crown

and Iess-crowded bandy discs. The second variety, to which tlie

elephant of Sahatnma belongs, is dlagnosed by its narrower bandy

crown and lozei}.cre-shaped discs.

    An excellent example of the first variety is furnished by the last

upper true molar dredged off the Island of Sh6do, Sanuki Prov. and is

figured in Pi, XVI, fig. 2. There is a loss of several posterior ridges,

leaving fourteen in a space of 2ll mm. The crown is very broad being

77 mm in front, go mm. at the middle and 6s mm. posteriorly, measured

on the second, fifth and fourteenth ridges respect{vely. The grinding

surface displays a characteristic oval outline and weil-spaced bandy

discs witli minute medlan angulations. The enamel layer is less well-

crimped and thinner than that of the Sahamma forni. The incompiete

figure of the enamel is lat. ann. med. Iam. but not so pronounced as

in the second variety.

  tt    There is a fair example of the penultimate lower trt}e molar

belonglng to tke first variety, frem Sh6de, and preserved in our

Institute. The ridge formuia is xifx in aspace of2iomm. The
outline of the crown is spindle-shaped. The maximum breaclth is

ISmm. at the fifth ridge. The enamel is strongly plicated. rrhe

dimensions approximately correspond to those of E. Iro."'ontrkeri.

    The teeth of E. namadicus figured in F. A. S. seem to me to be

with a few except{ons lnclusive in this variety. "II'hough the discs of

the lower molars have central expansioR, they never come to touch

each other. The upper molars are Iiterally broad-crowned showlng an

    i) tOn some Fossil Mammals from T$ul<inol<i, Ugo,' Sci. Rep. Tohokti !mp. Univ.,
ser. ii, srel. iii, p. 40, I9I5i



264 JIR6 MAKIyAMA.
oval worn surface•and bandy Iess aggregatecl discs. In thls connection,

Prof. H. iMatsumotoi) points out the difference in the last mill<-molars

between IS. aiztieuus described by I.eith Adams and ll. namadic7ts

from Tsul<inol<i in the foliowing respects: "The milk-molars of the

pi'esent specimen are distinctly shorter, wider, more oval and rnore

convergent anteriorly; the ridges thicker and less well-spaced, and

enamel layers more strongly plicated". Moreover he notlced that the

figure of the enamel is only feebly lat. ann. niecl. Iam.

    The second variety is apparently referable to E. aiitlguus in many

respects. Therefore, it is not unreasonable th:it Bratinsi) had supposed

the possibility of direct migration of E. anilieuus fcom Europe to Japan

through Central Asia in the early Pleistocene age. He also pointed

out some differences between his E. anliguus in Japan and the types

of E. namadiczts in India.

    Craniologically, the adult lf. iiamadicits is ckaracterizecl by the pre-

sence of a pecttiiar, bo!d, overlapping, transverse ridge on the frontals,

which, however, also exists in E. antigztus melitiensis according to Mr.

Pohljg. Further, Mr. Pilgrim,2} after a thorough comparison of crania

came to the conclusion that E. namadicus and E. melilensis are merely

loca! varleties of E. aiiligztus. rV[[oreover, he considered that E. nanza-

tliczts mighe not be regarded phylogenetically as the direct link between

E. 1aysudi'abzts and E. maxi7nits, though Mr. Soerge13) and others sup-

posed so by their dental appearances. It must be noted that the dentai

characters of the two vai`ieties already stated are not of specific but

subspecific importance.

    I give here, a new subspecific name Eleplias namdiczts IVa2tmanni

to the seconcl'variety, for which type the lower tee#h from Sahamma

should be chosen. The first variety refered to as typical E. namadz'cits,

shot}ld be called more strictly .Z!ilePlias fzarzadicus itan•zadi.

   ttt

                                                             '
    l) `UeberJapanischeDiluvialeSiiugetierer', Zeitsch. Dent. GeoL Ges., l883, pp.3S--42•

    2) oP. cit. p. 2o6,

    3) oP. cit. p. g6.
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Pl. XVI. Fig. 2. EZePlias 7zamadicus namadi
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Fig. 2.


