
xgi" 4 0

   N

138344
   , 3, 3

MO RS OF THE C      clENcE, KyoTo IMpERIAL UNIvERSITy,
VoL. XIV, No. 1, ART. 1, l938.

                   Japonic Proboscidea

                                By

                         Jir6 MAKIYAMA

              (Geological Institute, I<y6to Imperial University)

                        With 31 Text-figztres

                        (Received Oct. IO, 1937)

                           First Words

    This is not a monograph of the Japonic Proboscidea, but my first ac-
cotint on the .fossil materials kept in this school of'  geology (Geological
Institute, Ky6to Imperial University>. I am in debt of a number oÅí pers6ns

for their kind helps to get the specimens together, so it is right for me to
give an account in answering questions.
   To my know!edge, there has not been made discovery of even a bit of
Moeritheridae and Dinotheridae in this country. Ottr materials are made
of rnastodons and elephants which are put iRto the one and same famiiy
E!ephantidae. OsBoRN has given higher positions to these three divisions
which are again parted into a iiumber of families and subfamilies. In t'his
coltnection, the present work may be seemed to be against the forward
change by some persons, but the reason why I am Rot in agreement with
the latest opinions will be given iater. Not only a less compiex orderikg
and a smaller number of group ftames are more helping for workers who
are not expert of palaeontology, btit the fossil elephants were not well
separated in nattiral relation though they were very changing animals.
   It is regretted that a part of the materials came from uncertain places
in Japan. Some were got from the base of IRIand Sea off•SyOdosirna by
fisher-men. These fossils were not in one bed which is stretching tinder
the sea, btit they are mixed materials from different beds between the Upper
P2iocene and the Middle Pieistocene. This and other Inland Sea materia!s
are little use in geology, but some of the same sorts have recently been got
from certain beds on Iand aboutthe sea. With these materials we are able
to have better knowleclges respecting the stratigraphy and, to rny belief, it
is ciear that no more than one species within a species grotip which is made
up of forms in the nearest relatioR was in existence at the same time in
the same place.
   As has been given statement, this record would not be a complet"e last '
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account of the Japonic elephants, but .I have a thought that views based
upon errors have to be put r!ght in this chance. Stili I am looking forward
to more discoveries in future. The work was supported kindly by a ntimber
of persons in this country. The names are: Dr. T. OGAwA, Prof. S• NAi<A-
MuRA, Mr. I. YoKo"ri, Mr. H. TANAi<A, Prof. T. MA'rsuMQ'ro, Dr. T. Ko-
BAyAsm, Dr. S. EHfxRA, Dr. T. UEJi, Mr. I. KuRAFmsi, Mr. Tom. KoBAyAsi,
Mr. K. HiRAi, and Mr. H; KA'rO.

                        Morpholegy of Teeth

    Dueerent names have been given to parts of the mQlar teeth by different

writers. The names given to those of other mammals basing upon the
tritubercular theery are hardly put in for the teeth of Elephantidae. The
latest tise by HopwooD (l935) wiil be tal<en up, because his system is simple

and completelyfree from theory. In the bunodont teeth of BttnotoPfzodon,
every transverse ridge or colliculus of the crown is made of two pointed
forms or cones separated by a middle division-line or fissure. The stronger
inner cones of the upper teeth are the pretrite cones, wlaereas the feeble
outer ones are the post-trite cones. Of the lower teeth, the pretrite cones
(or conids> are forming the outer series. The pretrite cones, not only made
str' onger, but have conuies formed on the front and back sides near the
middle division-line. If a number of smali conules are put in a series on
the two sides of a pretrite cone, they make a structure named serrideR-
tine angle. More coi:nmon is an example that a coRule on every oRe side
of a cone. When such a cQnule is in feeble development, it seems to be
only a small expansion of the side wall giving a look of trefoil otttline on
the rubbed top; but, on the other hand, when a conule is in full develop-
ment, it frequently takes up the base of valley between the colliculi and
the median fissure. Such a strong strttcture does not take place on the
post-trite series, but a sloping spur lil<e the serrideRtine angle is made in
"  T•riioPhodon s!ebtaPiroidea ", and for this reason, the structure will be noted

as subtapiroid angle. Such angles oti pretrite and post-trite cones are spe-
cially in well development of bunolophodont type of teeth. Those seen in
the so-namecl " Mastodon taPiroidea" pictured by Scm.E.siNGis'R are more
sharply marl<ecl than in T. stebtaPiroidea, but as the first species does not

have existence any more viewing from I.R.Z.N., the secend is heretal<en
as the representative.
    In teetli of polylophoclont Ste.crodon and hyperiophodont EgepJzas, we do
Rot see any different !ook between the pretrite and post-trite series, because
cones of every colliculus are united to a very high transverse lamella which
may be noted as chirolite (or cheirolite in full). Top of a chirolite before
in use are made of a nuniber of mammillae which are grouped i'n three
parts by two deep dixrision-lines or iateral fissures. These fissures may be
equai to the top clefts of the coi)es in the mastoclon teeth. We see another
less deep division-line at the middle which is probably in agreement with
the mecliaR fissure. The loxoclont plica, at ali times, is in tlae pretrite side
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of the median fissure and very near to it. In this way,
may be said to be a .representative of a pretrite half and

side conule.

   On a rubbed crush-                                   ;11
ing face of an elephant

tooth, we see some
three-parted enamel out-
lines of the back chiro-
lites and farther back
there are the four-part-
ed tops of chirolites.
On a side face of chiro-
lite, there is a well
marked loxoclont plica
at the middle, starting
from the base running
up to different heights
in dfferent forms. It
is in a specially strong

development in EtePhas
ofricanus making a
typicaHoxodont expan-
sion giving a diamond
outline of enamel on the Fig•

crushing face. Loxo-
dont plicae take placeS sure•
                            'as well in ail sorts.
Even hyperlophodont EgePJzas
expansion is not like the smati
clear mark of the di
bioseries as

structure is a common marl< of
form aRd size. It may not be
was in well development when
some forms.
Iands and equally there may
breedings.
the most effects on making• up

    A structure on the back
is so made as a small chirolite
last step of
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a Ioxodont plica
 to be an united
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                              l. Side view o{ an elephant chirolite (E
                        nafnadictts na!sinanni> and enamel outlines across
                        different Ievels. m, median fissure; 1, iateral fis-
                             L, ioxodont plica.

                           inantnzontei•es has the plicae. The loxodont
                           plica by a look; so it has been taken as a
                  fferent genetic line. In my opinion, as it is in the same
          the pretrite conule ancl serridentine angle of mastodons, loxodont

                             elephaiit teeth, though it is changing in
                          very clear in some phenotype examples. It
                             it was needed 'for stronger structure by
            There may have been different lines of evolution on different
                          have beeii exchanges of characters by inter-
          Separate conditions in the senses of geography and geology had
                            of new sorts.
                          end of a crown of a toot`h is a taion, which
                            when it is in better development; at the
           development it becomes the true back-most chirolite with a new
small talon on its bacl<side waii. This process was done again an{il again
while evolution went forward iR almost all Iines of elephants which are
marl<ed by the polylophodont and hyperlophodont tendencies. By this
reasoR, back end forms of crowns are frequent!y very unfixed in one species.
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N)Ve see a good taion by the last iower molar of Bunolophodonyokot•ii, while,
on the other side, we do iiot see how the Iast two smalter cones in the type
of B. sendaicits is the talon as MA'rsuMoTo named them so or they are
truly the 5th colliculus.

    Hyperlophodont degree may be noted by chiroiite formula. For example,
it has been used to give a sigR such as x16Å~, in which x is a talon.
Talons of hypsodont elephant teeth are not lil<e a taion of•mastodon which
is a table-Iike place with small cones or tttbercles. Tn ptace of tci!on, a new
word hemichirolite wil! be used hereafter for smaller chirolites which are
normallytwo in number, one at the front and the other at the bacl< ends
of a hypsodont hyperlophodont tooth. Hemichirolite and taloik may be signed
well by fractiona{ expressions in the formula ln place of Å~, if the sign of
the same form has not been used fox' broken parts of chirolites very fre-
quently.
    Hyperlophodont degree has been given into idea by laminar frequency
in 10 cm. and length-lainellae quotient. These measures, however, have little
va{ue as finger-points of forms, for there is cleariy no correlation between
number of chirolites and length of a tooth. A very small tooth naturally
has a higher lam{nar frequency than the normal type. Sometimes nttmber
of chiroiites in 10cm. has been talscen to be a good separating measure of
species by some workers• in error.
    Roots of the teeth are not atl the same. Generally there is a small
group of roots more or less normal to the base of crown in front which
are joined together, while otlier roots are united to make a group sloping
to back. The two groups will be noted simply-as front root and bacl< root.
The very short roots of e{ephant teeth are not very regularly grottped
together.

                          General Accollnt

    We are in Clebt of OsBoRN who was one of the most respected palae-
ontologists for more detailed knowledges of the Probosc.idea. His system
of ordering was what he said "phylogenetic classification"; and he made
aR attempt to give special name in science form of every littie branch.
The i(lea of polyphylogeny is possible to be supported by the full knowledges
and experiences of this great man, but at the same time, we are not able to
make a protest against a statement that mixtut'es of bloods would have
taken places at a great mimber of chances. Not only the palaeontolog.ists
of tlie past, Sc}iLEsiNGER and other later workers seem to have an opinion
that range of variation of a species is very wide. In fact we see the view
is true at ieast with the living examples.
    OsBoRN's system is har(lly be free from theory. He made good orders
of morphogeny series, but these different lines of characters are not neces-
sarily noting families, genera or species. 'I'he phyiogeny tree of the ?ro-
boscidea might be more simple, though, in detail, every branch is made of
very complex net-work. Comparison between the cltaracters of the three
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well pttt up forms--mammoth, Indian and African elephants-do not make
to put them in different genera, but for that the very styongly loxodont
and less hyperlophodont teeth of the African elephant make a sttggestion
about the subgenus Loxodonta. What is different between the crania of
OsBoRN's .ParelePhas and Mammontezes is less important than they being Iilce.
A ntimber of geiiera lately offerecl such as ParelePJtas, Mammontetts and
Pal'i •eolonodon seein to me to be no more than species group under the old
genus EtePhas which is covering the subgenera Lo.roclonta and Archid.iskodon
in addition. Uniting in this way the overvalued grotips to a less number
ef geRera and families, we have a much simpler system which is not very
different from that of given by the early worl<ers.
   The same way as OsBoRN has been general in tt{is country after MrxT.gu-
Mo3'o. Number of JapoRic species was quickly increasing while in the latest
years; very small marks of teeth, which seem to be within limits of vari-
atioR, being takeR to be separating qualities; and this error was made by
myself. My new system Is nothing but natural ordering.
   As in the example of Stegodon insSgnis and S. .cranesa or In another
example of S. arltvana and S. trggonocePhat'tes, teeth of different forms fre-
quently put out in view llttle different outllnes, structures ancl details, while

they are widely changing. T}ie crania in addition are not the best marks
of species, for the post-embryonic development of diplo6 may be more or less
effected by dfferent specjal ways of living within a limitecl species.
    Details of the Japonic genera ancl species, which come to decisioRs or
still in doubts will be given in' the lines coming after. But I have nothing
to say about the StegeloPhodon. laSidens given the account by MATsuiMoi#o
froiin Hanareyama in Ibaraki-ken ancl Siogama near SeRdai.

                       Family Elephantidae

                   Subfamily Buno}epheclentinae

                  Genus Bunolopho(loR VAcEK, 1877
    Type: Mastodon angst.stidens Cuvier, l817 <by Sc}mt"siNGER, 192Y.
    T•riloPhodon FALcoNfÅíR & CAu'vLll:y, 1846 is a synonym of Mastedon OKp;.N,

I816 (from mastoclonte of CuviER, 1806), because the seconcl was made a
divisioR into two groups T•rZtoPhodon ancl TetragoPhodon, of which the first
is coverin.g the type of Mastotlon. The type of Mastodon was fixed to M.
gggantettm Cuvl-<, l817 by I?ALcoNER, 1868 which is saicl to be equal to
Mammttt ohiotict•fm BLuiMENBAc}-i, 1797. The naine GomPhotherisc•m BuR-
MEis'rit"R, 1837 being without species seems to have no vaiue in science as
has been given the statement by HopwooD, 1935, th.ough HAy, 1923 has used
the name M. angz•estidens as the type.

   The oldest name after the two BtenoloPlzodo}t tal<es the place with its
clearly oÅífered type species. The genus Mastodon in narrow sense would
be a synonym of Mmnmitt BJ.uMENBAc}i, 1797 and may be well separated
from Bunolophodon. Serridentin'tes OsBoi<N, 1923, thougk no type was fixed,
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is the group of Arnerica aRd not very different from Tetrabelodon CopE, 1884,

in which the present group of Eurasia was frequently taken by error.

            BunolophodoR annectens (MA'rsuMo'ro, 1925>
                         Figures 2, 3 & 4.

   Material : An adult lower jaw with :M:i, aM,) and L]I <Ky6to Univ.), from
the mammiferous sandstone of Hiramaki beds {'Miocene) in Mino, at BanzyO-
bora iR Kamino-g6 near Mitake, Toki-G6ri, Gihu-ken. C.Figs. 2, 3, 4>
   I have made reference to lri'ilot}hodon an.crMstidens Palaeindicus LyDF.ig<ER,

l884 with this materiai, for the dimensions and structures of teeth in the
two fox"ms seemed to ba not very different. There is no record on the
mandible of the Indian sort, to which the present materiai at hand is hardly
been uRited, while we have another Ramed species Hemi"zastodon annectens
MATsuMoTo, 1925 iR the sarne level at the same piace.
   Before going on with the discussion, I have to give details of the ma-
terial. It is a Iower jaw brol<en in part, but with the moiars in their places

and a left tusk. It comes short of the bacl< ends of the two rami, the two
condyloidal processes having been broken. There is no special mark dif-
ferent from the normal form of the mandible of the genus, but it is much
smaller ancl has a shorter rostrum in relatioR thalt in B. an.crastidens. The
front edge of the ascending ramus is sloping forward, being not normal to
the horizontal ramtis. The bone is made very wide with the Iast molar,
Åíomning a wide outer slope. There is a contraction of rami from side at the
start of the rostrum, makiRg Y-form top view to give such a comparison with
the V-form outline of B. angt(stidens pictured by Sc}{LEsiNGER. We see neth-

ing special about the symphysial canai ; iÅí is somewhat narrowecl bftLck and

opened in front to make a spoon-like place. The diastema which is the edge
of tr}e canal is very little sloping, while the base of the ramus is straight
without a curve or angle. In thi$ way th6 mandible is not bent dowR
viewing by a side. A mental foramen is seen at the middle on every side
of the produced part; and another smaller one is Rear the top edge anda
Iittle back of the first.

    Dimensions :
    Length of mandibie in all . . . . . . . . . . . . . . . . . . . .730 mm.
    Length of symphysis. . . . . . . . . . . . . . . . . . . . . . .230
     }{eight of ramus at front encl of ,M . . . . . . . . . • • - • • •116
     Greatest height of left ramus . . . . . . . . . . . . . . . . . .132
     Width of left ramus at posltion of greatest height ........ 61
     Greatest width of left ratnus. . . . . . . . . , . . . . . . . . .105
     Distance between outer faces of brol{en coronoidal procesg.es . . .400
     Distance between inside faces of rami at front ends oi 3Mn.••• 80
     Least width of syrnphysial canal . . . . . . . . . . . . . . . . . 32
     Width of spoon-lil<e part of canal. . . . . . . . . . . . . . . . . 80

    The right third molar is measurin.cr 127mm. Iong and 59mm. wide,
while that of the !eft side is a little smal!er being 125 mm. by 58 mm. They
are rounded squares to top view, a littie narrowed near the round back ends,
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   Fig. 2. Bttnolophodon annecteng. (MATsuMoTo, 1925),
 lower jaw with L,I, 4P, t,ML,, nM3, in situ. •}

which are pointing they are the last molars. Th
a talon cone joined to the back side of the last
cones are a Iittle wider than the others and sloping.

has a small fissure. In addition to serridentine
feeble development on the front three pretrite
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      Fig. 3. BunoloPhodon
     annectens, the lower jaw,
     side view. -k.

is molar has 4 colliculi and
  colliculus. The pretrite
    Every top of all cones
 angles which are in very
cones, there are two true
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conules, one in the first valley being greater in size than the other in,the
second valley. The conules are iR development upon the back slopes of
the two front pretrite cones, but, not only making fu!1 the valleys, they are
put over the middle division-line in part. The teeth had not been used so
much as that only the front two pretrite cones put out t!}eir dentines on
the rubbed tops. There is seen no sign of use on the back two coliicuii.
The lower side of the enamel face has small transverse folds. Cingulum
is weil marl<ed ali through the base, but for the two eRds and the sides of
cones. The valleys are wide and there is a shallow iniet of cingu!um at
every end, on which a Iow tubercle is made. The tubercles of the first
valley are somewhat stronger than the rest. No sign or mark of cement
ls seen.

   The secoRd molars are more square with straight ends. The right one
is measuring 94mm. Iong and 56 mm. wide; and the left one is 92mm. by
55 mm. These were used very much and put out in view the trefoil design
of the pretrite enamels. The structure is much the same as the last, without
taking into account the number of colliculi which is three as a normal
example of BttnoloPhodon. The conule in every backinner side of the pre-
trite cones are in strong deveiopment, the first one being the strongest and
the last one being the talon cone which is taking position upon an increased
bacl< edge of a narrow talon table.

   The pret-rite cones are rubbed away to form rotmd rings of enamei.
In front of the left second molar, there is a small tooth, greater part of
which is in loss by use. The enamel has gone, but it was clearlyatooth
with two ridges jtidging from the styucture of the base. This tooth seems
to be the fourth premoiar. That of the right was brol<en, but for its front
and back roots.
    Only the left tusk is kept in the materiai. It is 103mm. Iong measured
from the pointed eRd to the front end of the mandible with the straight
inner edge. The top face is fiatly curvin.cr.-in, while the base is curved out;

the inner and outside edges are rounded. At the start it is measuring
36mm. wicle and 24mm. thick. Its material is tight dentine vsrithout an
ename! covering. It- became short by violent use, and its outer front side
was rubbed away to mal<e a slope facing outside, in addition to that the
end is pointed and sharply edged inside. A deep sloping cut seen on the
front slope seems to be made by rubbing of the upper tusk which was bent
down. Respecting the size and forrn of the tusk, we do not see any special
mark different from that of the type species.
   Range of different sizes in B. angtcstidens has been given in a graph by
}l. KijAHN <1931>. In comparison with the facts before us, the lower teeth
at` hand are by no reason outside the limit ef variation of B. annectens
which type material is an uppgr jaw with teeth. The upper Iast molars of
the type are wider but shorter, the right one measuring ll6 mm. by 68 mm.,
than the iower last molars of the present material. The sizes of the upper
and lower molars are not iil<e and they seem to be at the farthest poiRts
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within the range of a species. By this reason in addition to the other
qualities that the type is three-ridged on the Iast molar and that iii has
only feeble conules in the valleys, I did not give the same name to the
present material at first. Moreover, in dimension and structure, it is like
B. Pataeindicus, though the Indian form is later in evolution having the
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Fig. 4. Bz•cnoloPhodon annectens. top view of teeth. I•
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third conule. We have no knowledge of connection between the Indian and
Japonic forms while thLA Miocene. Under such condition at present, I have
to give support to MA'ps[JMorco's species which was made discovery in the
same bed at the same place.
   Qualities of OsBoRN's Serridentin"s and T•ritoPhodon lines take places
                                         in the same but one Iine as
                                         has been given statement by
                                         HopwooD in agreement with

 Fig.
type,

h.

5a. Bttnolobhedon
rvl, M, in situ. I,

J:1.U/'P,.,tr.t}, i•.;,.

yokotii

O
eqa.,h t-,

i

n. sp., hole-

the opinion of MATrrHEw
(1924). With the CoopER's
material which he named B.
ang"stidens <=B. cooPeril, the
upper teeth are Iike Serriden-

tinus, while the lower teeth
are quite like T'rilOPhOdOn in

having conules put in the
valleys. The same is the
example of TrilOPhOdOn CDn-
nescSeS HopwooD, 1935, which
seems to be in relation with
B. annectens.

   MA'rsuMoTo put his spe-
cies in the genus Hemimas-
tOdOn PII.ciRIM, 1912, because
the last molar is three-ridged
uniike the normal TriloPho-
don. The ftrst step of poly-

lophodont tendency was
started in the last molars of
BanOIOPhOdOn, and under this
condition, grouping based
upon number of colliculi is

not natural, whereas the
other qualities in addition
are not very different. The
genus HeMiMaStOdOn itself is

now in doubt by ScHLEslN-
GER, CoopEr{ and Os13oRN.
ToKuNAc,A gave a name Ser-
ridentin!tS annectenS <MATsu-
Mo'ro) in his list of Japonic
fossil manimals in agreement
with Osfsoi<N. Serridentinus
will be limited to a narrower
group round the type which
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s

                                                    '
       Fig. 5b. Bunolophoden yokotii n. sp., holotype. Mi ML, in situ. ,l•

has not been fixed by OsBoRN though he gave a number of the genotypic
SPeCke.S'annectens is in relation with B. cooperi (OsBoRN, 1932> and B• inopi'

nat'ess <BoRissiAK & BELiAEvA, 1928). The three forms would be grouped
together, but we have very little materials to make the idea certain. The
conical elements (OsBoRN, 1936> of the last lower molars in these species
are equally 19.
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   I have given details of geology of the place where this fossii was made
discovery in the Ianguage of Japcan. Here at Banzy6bora Common, the tuff
sandstone the lowest layer of ths Hiramaki beds takes fossi! mamma!s
such as:
        Anchitheriztnz hyPohiPPoides MA'rsuMoTo
        PalaeotaPints Nagii MATsuirvEo'ro
        Teleoeeras PLf.onator MATsuMoTo
        AmPhitragLeltts minoensis MA"rsuMo?'o
        Bz•tnoloPltodon annectens {.MA'rsuMoTo)
MAff"suMoTo 'gave an opinion the Hiramaki be the Burdigalian in age and
equa! to the Gaj of India. In fact B. annectens is a near relation with B.
cooPeri, but it is not a form so early in evolutioR as to be one going first.
It is high{y probable as has been saicl before that this mastodon may be
older than B. Palaeindicus. Anckitherivem hyPPohiPPoides is in later develop-

ment than thg AnchitherStt"z of Lower Miocene and has something like
HyPol2iPPzts of the yotmger levels. PalaeotaPg•rtts yagii and AmPkitragteltts
scti'noensis seem to be forms coming between the Lower ancl Middle Miocene.
Teteoceras PvtgnatoT is cleariy later than T. fatehjattgensis of the Gaj Ievei.

The BaRzy6bora sandstone may be a little younger than Burdigalian.
   To my opinion, the thicl< pyroclastic beds of Hiramaki being deposits
by river on land are equal in time to the pyroclastic Togari beds which
were made under a sea in a basin separated from the Hiramal<i basin by
small mountains of granite. Under the Togarl, there is strata of the Lower
Miocene with MiogyPsina and cora!s.

       • Bunolophodoii yoketii n. sp.
                                s                            Figure 5.

    Type: M:;. and Mt witla a'broken part of mandibie <Fig. 5>.
    Locality: In the Upper BaRl<o Sandstone of the Meisen series, at Sen-
kaib6 iR t'he Meisen district, North Kanky6-d6, see this Memoirs, vol. XI,
No. 4, 1936.

    I give the name as a species to the poor material for the time being.
It might be a variety or a race of B. an.crtt•stidens, but distribution of that

species in China was not made clear so far. By this reasoR, it will be
separated till the connection with other forms come to our knowledge.

    The right last mblar is of a great size being 177 mm. iong and 74 mm.
 wide equa! to the greatest example of B. angitst•ide•ns in a rough measure.
There are four coliiculi and a talon. The median fissure tal<es a little inside

position of the true midclle line, so that the pretrite cones are much wider
 thaft the other series. All the cones are sloping back, specially those of
the pretrite series, only the front side being normal to the base. Very

 feeble roundecl subtapiroid angles are seeii wit"h the inner sides of the froRt

 three post-trite cones. Serridentine angle is not seen, while conules in front

 and back of every pretrite cone though small are iR weil development.
 The iine of conules is roughly on the middle line of the tooth. The last

.
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pretrite cone has no conule, but a srnall expansion in front. The first
pretrite cone has two small serridentine expansions and a back conule which
is the greatest of all. The conules of the second pretrite cone are small,
while the front conule of the third one is second in size. Ali the cones, but
for the iast post-trite one, were rubbed down, the first oiie putting out the
dentine hollow. There are about three faces of rubbing which are clearly
seen on the front three post-trite and the third pretrite cones, one sloping
forward, one on the top and theother sloping back. Thefront edge of the
tooth has a group of six mammillae joined to the front side of the first
colliculus forming a chirolite-Iike riclge. In the middle of this ridge, there
is a greater mammilla which is united with the front conule of the first
pretrite cone. The bacl< talon is made of about eight mamnaillae of which
one in the middie is made much higher and greater with a round top than
Å}he resL The rldge ef talon is curved on the rouncl back end of the crown
and is well separated from the last colliculus. The cingultim is making ca
narrow terrace round the outer edge of the base. Only a low tubercle is
seen on the cingulum at the outer end of the first valley. A small amount
of cement is present in the valleys. Lower parts of the ali cones are niarked
by horizontal parallel lines and very small folds. The front root is in the
same direction as the axis of the first post-trite cone, but the back root is
more sloping.
    The dimensions of M:s are:

     Length................•.••.••.•....177mm.
     X?Vidth at lst colliculus • . • • + • - • • • • - n • • • - • • E • . 74

        . 2nd ,, ......................,.74
        ,, 3rd ,, .....•..•..•..•..•.a.... 73
        ,, 4th ,, ........................ 70
     Height at lst collicuius . . . . . . . . . . . . . . . . . . . . .162
     Height of crown a't lst colljctilus . . . . . . . . . . . . . . . . . 49

        . ,, 2nd . ................... 61
    The enamel is thick measurlng 7 to 9 rnm., made of two layers, a hard
tight darl< covering and a white rough lining iltside.

    Tke right second molar is aR used and broken example. It is a tri-
lophodont tooth with a low small talon. Complete enamel eutline on the
rubbed used face is put out in view by the last colljculus only. This tooth
is measuring 95 mm. Iong, 66min. wide at the third coliiculus and 70mm.
wide at the second collicttlus. This size is greater than the second molar
of B. angttsticlens in comparisoii with the last molar of the given size, that
is to say, it is otttside the range of B. angbtstidens.

    SPecilfic characiers: A form of a great size, geographically separatecl
from B. angttstidens. M:i : sub] ypsodont bunodont, with four coiliculi, post-
trite cones with feeble subtapiroid angle ; pretrite cones without serridentine

 angle, but with two s4rnall conules, smaller than that of B. angttstidens ;
 talon well separated, mak{ng a curved ridge. M2 : greater in size as to be
 a second molar of B. an.ffvastidens, trilophodont.

    The third molar of this form is different from that of B. sendaicus
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(MATsuMoTo, 1924> in having theimore square outline and bunodont' cones,
while that species of the Upper Miocene of Japan has stronger stibtapiroid
ang!es; the tops of its cones are forming transverse co!liculi as in B. s"b-
taPiroides and there are five iines of cones that is a condition a step forward
in evolution.
    B. yokotii seems to be very•much iike B. wi•mani (KopwooD, 19351 Qf
China, but the last iower molar of the second is said to have no front
pretrite conule and is rnarked by a speciai accessory structure of the post-
trite series.

    The geological age of the Upper Banko sandstone which is the last'
deposits in the cycle of the Meisen serie$, to my opinion, is the top of the
Midd(e Miocene. This decision is in i.greement with that B. yokoti'i is a
form between B. annectens and B. sendaic'tts in evolution, without respecting
the three forms are in one genetic line or not.

             Bunolophgdon sendaicus (MA'rsuMo'ro, 1924)

    MATsuMoTo gave no holotype, but he said tliree separate teeth probably
of one and sarne individtta{ are the types. No new discovery of this form
outside the Sendai district has been made ever from that tirr}e. The iast
molars are of a form between the trilophodont and tetralophodont condi•
tions, as ie is like the special form B.-a l{l-bn-gi&S.;Z-ds-Sfin-ES- of Scm.EsiNGER, 19.21.

In an opinion, the three cones on the bacl< end may not be a talon, but
the fifth colliculus and a talon cone. Sttch a form between two steps will
not be very strange on a iine of evolution, and a natural hybrid would be
tal<en as probable, though we have no way to give a science test in palae-
ontolegy. From the point of view, the present species seems to have some
reiation with Tetr41ophodon.

                      Subfarnily EIephantinae

             Genus Stegedon FAncoNER & CAu'uzEy, 1847

   Type: EtePIzas i•nsi.anis FALcoNEi{ & CAu'rLEy, 1847 <otifered herewith>.
    The name Mastodon elePhantoides CL'!i?'r, 1828 the said type of Stegodon
is not seen in Fauna Antiqua Siva!ensis, though this name of species may
takes the place of S. cliftii FArJcoswR & CAu'rLEy, 1847 in agreement with
the rule. In his later writings FALcoNF.R says "The three species last de-
scribed along with E i'nsignis constitute a pecu!iar section of ElePhas " <Pal.

Mem., vo!. 1, p. 82) pointing clearly what he has in mind to take the re-
presentative of his Rew section Stegodo•n. This species is in the middle of
the genus while S. elePJzant6ides is in a position nearer to StegoloPhodon or

ProstegJdon a group rnore early in development.
    The teeth of Stegodon are not very good and safe to be dependent on
iR taxonomy, because these are in homoeomorphy or phenotype oÅí different
genetic lines. Take a moiar of S. insSgnis and make it comparison with
that of a Japonic forin named Pewastegocton suglyamai; one might see some
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different marks of the two, the second being smaller, more hypsodont and
more polylophodont than the first. Their crania, however, are Iittle different
marked by a specially fiat head
with a sharp angle in front.
On the other hand, there is a
group of teeth very little dif-
ferent from P. akashiensis as
they may be looked upon in
the limit of the one species,
while its cranium is quite dif-

ferent from the first, being
somewhat like that of ElePhas
Ptanifrons. Other example in
the same relation have been
                                       given in general account.
    Characters of the crania,
however, have' not to be over-
valued, because the greater
sizes and forms are chiefly de- -                                       
pendent on later development
                              .of diploe after birth, getting                                      
effects from outside as well as
inside. I have aview that the                                      
flat and angled cranium of S.
tnslgnzs ls not a representatlve
                                      of special marks of a genus,
but rightly that of'  a species,

or a specles group.
    Stegodon with its narrowly
Iimited distribution has been
seemed to be a simple genus
even by who is a maker of
group names. Parastegodon
MATsuMoTo, 1924, ElePhas ait-
rorae MATsuMoTo, 1915 as the
type, is based upon an upper
molar tooth which is said to
                                 Fig. 6.be a form between that of
Stegodon and ELepl2as. This name has been
of this country in a wider sense covering
well. I have no thought
on one side keeping in memory till a

              Stegodoii cf.
                             Figure 6.
    ==S. cl•ifti of MATsuMoTo, 1924 (Jour. Geol. Soc.

                Stegodoh cf. elephantoides. -4i- "

                used by some palaeontologists
               the Javan forms S. ariwana as
of separating the group. Parastegodon will be put
           future need.

    elephantoides (CLiFT, 1828)

Tokyo, 31, 327)
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    Material : a broken part of mandible with two moiars, from Agira in
 Ise (Mie-l<en), Lower PIeistoceRe ?

    The materia! under observation is a cast copy of a part of a rarnus
of a great size measuring 55 cm. Iong, 30 cm. high and 15 cm. wide. On the
upper edge there is a moiar about 25 crn. iong and ll cm. wide ; six chirolites

of which the three in front were rubbed down by use, are low and widely
separated on top;a smali amount of cerr}ent is present in every valley.
The top of the fourth chirolite is made of nine mammiiiae. Under this
tooth, deep in the bone, a top p.art of something like another tooth is seen.
The tooth is in agreement that of S. elePltantoides in some measure, though
it is not clear which side of jaw the part be. It seems to bea second true
inolar.

    Another example from the same place kept in the Science Museum is
a lower moiar meastiring 290mm. by i04mm. with x7x. This size is that
of the last molar.

    S. cliftii FAncoNER & CAuTi.F.y, 1846 was a name offered to a division
of the oider species Mastodon elePitantoides CLii?T aiad it is a complete syno-

nym of the second for which the tooth pictured by CLiF'r in Fig. 6 of the
plate 39 (Trans. Geol. Soc., ser. 2, vol. 2) is taken as the type. NAuMANN's
material of S. cl'ifti is smalier than the examples given here, and was made
reference to S. sinensis OwEy, , 1870 by MA'rsuirv{o'po. S. si•nensis, however,

having not come to our knowledges very ciearly, is hardly taken for the
Japonic form which is not like the type in detail.

                  StegodoR erientalis OwEN, l870

    We do not have enough material to do with. The best Japonic exampie
is the mandible from Ikadati in Oomi (Siga-ken>, refereRce to which made
by NAuMANN was S. insignis. The type material of China is not coiinpiete,
being brol<en bits of molars, and no more addition in detail have been made
after ewFJN, withont taking account the note g. iven lately by HopwooD, in
which he gives reasons how it is different from S. i'nsi.crnis. In comparison
with these type examples, the Japonic examples in that present of MATsu-
MoTo are better in finer details, btit for the two upper jaws of Ube Coal-
field in Yamaguti-l<en which have some higher characters.
    The species characters are as go on: The firont and back. sides of a
colliculus or a chirolite of S. orientatis are straight slopes; the inner and
outer ends are so rritade as to put' out low ti-iangle facets in view; the tops
before use are formin.g. straight edge; the cernent in the valleys is poor;
the'back talon is made of a very low collicuius or cingtilum, but not of
hemichirolite; the teeth in al! are alrnost equal in dimension to S. insignis.
The cranium is probably like that 6f S. bombifrons, if S. orientalis gyangevL

OsBoRN, 1929, of which a short statement on cranium was given, is a true
subspecies ef this species.
   I have seen an upper true molar with 9 colliculi ancl a back ta!oR
measuring 226mm. by 88mm. A cast copy of this material, which is
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said to have been got from the sea base near Sy6do-sima, is kept and is
one of new additions to S. orientalis exampies. Broken bits of molar teeth
from the Pleistocene in Taiwan are at hand of ?x'oÅí. I{}xyAsAi<A and record-
ed by him as S. orientat'is.

   Place names where S. orientatis were made discovery are:
<1> Nansy6, Ikadati-mura, Siga-I<en; (2) Inland Sea base off Sy6do-sima,
Kagawa-ken; <3) Nagahama gravel hole, Minato-mati, Tiba-l<en <not seen);
Vl) Kuzuti limestone hollow, Totigi-ken?
   in the tirrst place at a short distance from Rytlge the said place nai:ne
of the N.quivtANN's example by error, a thick becl of clay which seemingly
had the Stegodon in is seen. In respect of time in geology of this clay
which was made under a fresh-water basiik, it does not come to decision,
tlaough to the best belief iii general it .is of the Lower ?leistocene. k<EBE
Q933) gives an account on the stratigraphy in connection with other Plei-
stocene deposits.
    S. o7ientalis w• as a form low in development', came straightly from the
oid S. bombifrons or its nearest relation S. zdaRsieyi HopwooD, i935 and made
its wic!e distributien in later times than S. insignis and other forms which
were at a step forward in an earlier time. Up and down changes of the
sea level from the iater Pliocene tiil the end of the Pleistocene made a
number of chances for the Iand animals to corne into Japan and then they
were locl<ed in the islands whiie the times comiiig after. They were living
itnder separate conditions. By this reason, we have difÅíereRt sorts of ele-
phants In alternation, some lil<e S. orientatis got straightly into this country
and the others made special development on the islands. S,. orientat'iS, in
this way, seems to be a very sharp time recorder at least in this country,
thottgli the material at presgnt is so poor that I am unable to say some-
thing more cbout its time in geology.

               Stegodon skodoensis M,x'rsuMoryo, 192•,l

                         Figures 7, 8 & 9.

    ==-S. oJienta•l•is shoc}tSensg$ IMA'rsuMo'ro, 1924 <Jour. Geol. Soc. Tol{yo, 31,

333> Material : <1) Cast copy of a palate part with :;M'i, oRe of the cotypes,
made from the specimen lscept in the Meizi Technicat Cellege (Fig. 7}, got
from the clay at- the hase-li of the Pleistocene, Ube Coal-fiield (at Onda Coc31-

mine>. ('2) Copy of t`M, one of the cotypes, ..crot from the sea base off Sy6do-
sima. <3> Copy of a brol<en mandible with ;;M, got from the sea base off
Sy6do-slma <Flg. 8>. (4) A right ramus wlth MÅ}, property of Mr. T. MuRAi,
got from the sea base near Gunl<e in Awazi island (Fig. 9).
    With the material at hand, we see different marl{s of this species from
S. o>'ientalis tmcler which it" weas groupecl by MA'rsuMoTo. FirsS of all, it
has the teeth in higher development, while it is much smaller in size. The
molars are more hypso(lont, and all'the chirolites are tirxeci tightly in the
mass oÅí cement. The front and back sides of a chirolite being parallel to
every anotlaer <certaiRIy not parallel in the limited sense) are normal to the
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base, but for the lower part near the base, where the chirolite is made
thicker, so that the valleys are U-form making such a comparison with
the V-form ones of S. orientalis.

   The material of MATsuMoTo was not enough to give full details of the
species, but it was nained before Parastegodon akashiensis TAi<Ai, 1936, which
seems to me to be in the nearest relation, as it may have a new name
form S. shodoensis ahashiensis. More comparison with the second will be
made in later pages.
   (.1) Thispalatewas
pictured by ToKuNAGA
and IizuKA in the Me-
moirs of Waseda Uni-
versity (Geological Stu-

dies on the Ube Coal-
Fietd, pl. 6, 1930.) with

a short note how it took
place. Nothingindetail
about the bone comes
to light, but that the
teeth are in their places

as theywere: Thereis
loss of some chirolites
in front, so that the
number of chirolites
and the true lengths of
the teeth are not made
clear. The left one is

gg?-,m,•,zzd.megZl •

every one keeping 9 .;l
chirolites. They are
about equally wide, the
widest part measuring
85mm. at the third
chirolite infront. The
crowns are 45 mm. and
50 mm. high at the back
ends of the left and
rightrubbedfaces. The ,
narrowest distance be-                         Fig.
tween the two insides
is 20 mm. measured at the right
the two back ends of the
the last true mo!ars, judging

                             8. stegodon shedoensis. 3M, material 3. Zs

                             third chirolites, while the distance between
                       crowns is 135mm. These two teeth would be
                          from the narrowed back ends. If they were
complete, they would have been much longer than the measures. The first
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chirolite in keeping seems to be the second or third ones, as there are hol-
lows of bone in receipts of the front roots in front of the broken ends of
the crowns. All the chirolites are deep in cement mass, which is covering
the sides, so that enamel ends of chirolites are not able to be seen from a side

vlew.
   (2) This tooth has eleven chirolites and one hemichirolite at every one
end ; it is measuring 260 mm. Iong, 94 mm. wide (widest, at the sixth chirolite>

and 55mm. high <highest crown height, at the seventh chirolite). The
cement is forming a thick mass making full of the valleys, but the chiro-
lites are made open all way through the edges by weathering and natural
rubbing. The base of the tooth is strongly curving.
   (3) This is an example of a lower mandible, being a part of a left
ramus with the last tooth in its place. The ramus part is measuring about
250mm. Iong, 145mm. high and 125mm. wide. The sloping diastema to-
gether with the symphysis is about 11cm. Iong. The tooth would be the
iast one, but its back part is broken presenting oiily seven chirolites in
150mm. It is widest at the fourth chirolite measuring 89mm. The cement
is covering completely all the outer ends of the chirolites.

        Fig. 9. Stegodon sJtodoensis. Iower jaw wi'th M2, material 4. ;J,

   (4'> This is a broken part of a right ramus of mandible with the second
true molar in its place. The ramus is 144mm. high in front measuring
from the top of the first complete chirolite to the base and is 130mm. high
at the back-most chirolite. The greatest width is 104 mm. measured near
t' he back end. The base is well .rounded having no angle. The molar is
189 mm. Iong with 8 chirolites and a back hemichirolite which are cleep in
the mass of cement. The front end is not complete, but the true chirolite
formula may be .9.. Widths of chirolites are: 79mm. at 3rd (if Å~8.), 81
at 4th, 80 at 5th, 77 at 6th, 75 at 7th and 71 at.8th. The valleys are U-
f6rmed, and made wider to the inner post-trite side. The outer ends are
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covered by thick cement. The materiat which was under the sea off Gunl<e
on the west side of Awazi isiand was present for observation through Prof.
KoMAKi of this University. This place is not very far from the very in-
teresting sea-side place near Al<asi where other forms are kept in different
levels of the strata.
    In addition to the (1) and (2), two other examples were the types of
S. erientalis slzodoensis of MA'rsuMo'po. Here the first example came from
Ube is fixed to the only one holotype of the species.
    The type was in the lowest part of the later deposits which are covering
the 'i'ertiary coal-measures. Geoiogy of the Ube Coal-frield was worked out
iR cletail by Toi<uNAcJA and IizuKA, and the time of the Stegodon bed is said
to be Upper I'liocene of Lower PIeistocene. This may be true in a rough
statement, though no decision in detaii is abie to be made at present. We
have no more knowledge of the under sea geolo.qy round Sy6do-sima thaR
that there may be deposits of different times.
    One more material from Ube is a ferm iR cloubt. It is a palate with
two third true molars and now kept in the school of geology at T6ky6
University. It is certainly greater in size and the chirolites are more widely
separated than in the type S. shodoensis, but the chirolites are deep in cement

unlike in S. oriental'is to which it has beeR macle reference. This form may
not be in the limit of the Chkiese species, though it is possibly a variety
of S. shodoensis.

           Stegodon shecloeRsis akasli'iensis (TAKAT, 1936)

                        Figur'es le, 11 & 12.

    --Parastegoclon algashiensls TAKAi <Proc. Imp. Acad., 12, 19>.

   This form has been given details by two tmiversity meR F. TAKAi and
T. S}m<AMA at the same time not dependent on every other. TAi<Ai takes
an example of an upper molar, which is a private property of Mr. M.
SAKui<Ai who got it jn the Ste.aodon clay at' Nisiyagi near Akasi, as the type,

and his account on the new species is simply baseCl upon observations with
care about this exaixtple; while SHii<ArvfA has given a more general idea of
his new species wkich has been made up with mixed materials.
   The Stegodon clay at Nisiyagi is one of the most important units from
the view point of Proboscidea palaeontology, because the bed l<eeps a great
number of fossils. There are at least two different sorts which crania are
l<ept in tlie Girl's Normal School of Akasi. A cranium which camera picture
is given by S}m<ArvfA seems to be that of the present form judged by the.
teeth. Strange to say, it is lil<e that of ElePhas Planif}'ons FALcoNER &
CAu'rLis"y, 1846, having a wide, fiat- and smooth front heacl. The other form

is that of S. insignis FALcoi ER & CAu'rLEy, 1846. The two forms were not
living at the same; the first wcis in the green clay of the upper part, while

the seconcl was in the lower part' made of sands. The name of species
Parastegodon aJea•shiensis would be glven to the first. As I have given state-
ment be'fore, some qualities of teeth in Stegodon are common to two or more
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sorts of the same place. The teeth of S. ShodoenSiS afeaSJtienSiS may be seen
how different from the other form of the lower !eve! in very fine details only.

    There is a thought that S. ganesa is the male of S. inSigniS which is
male. Though this idea may be true, it has to be testecl with more obser-
vatioRs ful! in care.

    Material : (1) Left ramus of mandibie with ,,M (Fig. iO), from the Ste-
godon clay at Eigasima near Akasi, given by Mr. TANAKA; <2) M:'?, from
the same place as the top, given by Mr. TANAi<A; (3> Cranium with L'Mt
<Fig. Il), kept in the Akasi Girl's Normal School, cepy in this university,
in the Stegobon clay under the sea off Hayasi-zaki ; (4> Copy of the holotype.
    The only one example of the !ower jaw <1) does not keep its frent parts

- diastema and symphysis. At the front end, we see the hollow in receipt
of the front root of the molar. The ramus is 149. mm. high in front measur-
ing from the base to the front end of the tooth and li4 mm. high at tlie
mtddle measuring from the base to the back end of the used face of the
tooth, while it is 149mm. wicle at the middle. The molar is long and
strongly curved. The distance from the broken front end to the back sicle
is 248mm. and when complete it might be about 35 mm. Ionger than this
measure. The present length measured on the curve is about 260mm.
There are 12 complete chirolites and a brol<en bit of the front-most chirolite.

I-Iemichirolites are not kept on the two ends. The formuia when comp!ete
seemed to be Ml3.. Distances from side to side measured at differentchi-
ro!ites are <m mm.): 82 at 3rd, 91 at 4th, 88 at 5th, 89 at 6th, 87 at 7th, 67

ad3th. The last chirolite is 54mm. high by 67mm. wide ancl top edge is
rounded. The used face is 132 mm. Iong with 7 chirolites and its front end
is 42 mm. high from the base ef the crown. The front root seems to be
as !ong as 56mm.

    All the chirolites are deep in the cement which is covering the sides
of the tooth, giving such a look as if the tooth is made of cement. The
inside cement cover is Iess thicl< than the outside one. The outline of the
used face is clearly marked on the cement. The enamel is thin in com-
parison with that of S. shodoensSs and S. insl.anis, so that the step-forming

 on the used face is not well marked. It is more or less regularly folded,
 but without any special plica. Fissures on the chirolites are feeble not
 giving a strong contraction oR the rubbe(l face, but for that made by the
 outer lateral fissures.

    The material <2> is an uncomp!ete tooth made smaller by sea waves.
 It is ina stone ful{ of clay substance measuring 215 by 90mm. The tooth
 might be a little longer but narrower in comparisolt than this measure.
 There are .ll. chirolites which are well separated from every other. The
 enamel is thiR as in the other examples.
     <3> This is the front part of a cranium;stM, it is a very important
 material ef this species, for it is enough to make comparison with other
 crania of Stego.{lon. The head is high, making a sharp occipital crest oii
 the top of a very wide and flat front head. Near the crest and parallel to
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    Fig. 12. Stegodon sJiodoe'nsis aFva.sJiiensis, L'ML' and base of material 3. il-

it, there is a feeble transverse ridge like that of E. Ptan ifrons, as the example

is full in growth. The parietal contraction is stronger, while the nasal
orifice is greater in relation to it than in E. Pi.anlfrons. The back part of

the cranium has been gone away from the diploe, inside the front head.
   The dimensions are: (in cnn.)
    Greatest length of cranium from shallow inlet on occipital cres't to
      broken front ends of premaxillae. . . . . . . . . . . . . . . . .62 cm.
    Distance from side to side of occipital crest . . . . . . . . . . . .40
    Parietal contraction . . . . . . . . . . . . . . . . . . . . . . . .27
    Long diameter of nasal opening . . . . . . . . . . . . . . . . . .16.4
    Short diameter of nasal opening . . . . . . . . . . . . . . . . . . 8.5
    From occipital crest to upper edge of nasal opening . . . . . . . .20
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     Greatest width at postorbital processes. . . . . . . . . . . . . . .48cm.
     From front edge of nasal opening to broken front end of ]eft premaxilla . 35
     Greatest distance from side to side of premaxillae together . . . . . 30.5
     Long diameter of alveolus of incisor . . . . . . . . . . . . . . . . 0.85
     From right top of occipital crest to used face of right molar ....53

    The last molars have been broken. The second molars are in their
places. The right one is 123mm. Iong and widest at the 6th chirolite
measuring 78 inm. The enamel is thin and regularly folded.

    The holotype seems to be an upper right first true molar with a formula
.7. in 14-6mm., ancl it is widest at the third chirolite measuring 71mm.
The front eRd has been used up with a loss of the front hemichirolite. The
used face is a Jittle curving in by the greater loss of the inner pretrite side,

though the face in all is curved out as the tooth is the upper one. The
post-trite lateral fissure is deeper than the others giving a marked contrac-
tion. The bacl< hemichirolite ls a small, narrow and curved back chirolite
with 11 mammillae on the top, and its si,de ends are straight aRd normal
to the base. The tooth has been weathered and a great amount of the
cement has gone. The U-form valleys are wider to the post-trite outer inlets.

The enamel has small regular folds and its rubbed top does not rnake a
well marl<ed step-forming.

    Ali the examples were in the Stegodon clay on the sea-side near Akasi
aRd inahigher level than that of S. insignis. It is certain that it was not
living together wkh the second or other species of Stegodon and ElePkas.
The clay beds in ali seem to be much thicker tliaR 15m. clay and sands
seen on the sea-side. Near the top, there is a thin bed of white fine pyro-
clastic material wliic}t is a good key to tltis series of beds. The fossils are,
in addition to the two sorts of Stegodon, a deer, some foot-prints of the deer

ancl other animais, fresh-water molluscs which are the same sorts as IMng,
a great number ef seeds, le.aves and woods. The fossil plaRts were worked
out by MiKi <1936). Tmportant forms are such as : Abies firma, Picea Polita,
Pimes Parvif toe'a, Seqscoia jaPonica, TJt"joPsis dotabrata, Jt•tg;ans cinera, Ptero-

cctvya stenoPtera, Salix amygdalina, Betula carPinfotia, Fagbts crenata, ZelJeova

tfngeri, Magnolia obovata, Prtmtfs cf. sibirica, RoSa akask.iensis, Sorb!•ss Pelei-

nensis, llex cornztta, Acer nordenskiordt and Styra: jaPonicttm. Mn<i has a
tlaotight that the fiora was liviRg upon a high plane some 700m. over the
sea-level at that time, because there are forms living on the mountains. His

opinion about the time in geology is that it is so old as Pliocene for the
flora is equal to that of IV[ogi and Yokohama in some measure. The view
will be supported in part but not at all. The iiving places of the plants as
they are at present may not be complete finger points to the old time when
the condition was quite natural. it is not simple to make out clear how
the sea-level has been changed after the Pliecene time in this place. There
were at least four up and down changes of the sea-level while the Pleistocene
of Japan as in the same way as in Europe, but at the same time, operations
by orogenesis did more worl<s to the strata made before the Pleistocene.
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To my l<nowledge, the Stegodon clay was made under a wide stretch of
water on one of the basins into which the sea water came by force while
a time comiRg after depositecl the ELePltas beds the second group to the
Ste.crodon clay. The erosion between the ElePhas beds and the Stegoclen clay
was feeble, and the two groups of strata are nearly fiat and parallel, giving
Ro suggestion to a quicl< fall of the sea-level. On the other hand, there was
not at all move by violent force of orogenesis. The time in geology of the
Ste.crodon clay might be Pliocene in a.qreement with the views of MiKi and
Srm<AMA. Tke new work by HELLMu'r DE TERRA (Nature, 137, 689, 1936) is
differeRt from G. E. PiLGRiM (Am. Mus. Nov., 704, 19. 34) about the times
of the Cenozoic stratigraphy in India, takin.g. the Tatrot as the lowest levei

of the Pieistocene. An opinion like this will be made here. I have to say
the Stegodon clay is stiil in question.
    S. sho(loensis akaskiensis is a form in relation with E. PIanifrons having

the cranium of the same type. Not only this, but the teeth, in addition,
are not so far from the second in development, though their lool<s are very
difiEerent, artd in having no loxodont expaRsion.

            Stegodon insignis sugiyamai <Toi<uNAGA, l936)
                       Figures 13, 14, 15 & 19..

    ==-r Parastegodon stegiya•neai ToKuNi AGA (Proc. Imp. Acad., ll, 432)

    To!<uNAGA's species is based upon an upper left first or seconcl molar
came from Sikol<u. This type might be a sort not in connection with S.
insibcrnigL , but as it is less probable that such forms like in look had existences

together at the same time in the same basin, I make expansion of the species•
The species in wider seRse is covering a form in very near relation to S•
insignls of India with the same form of cranium. A number of the ex-
amples were made discoveries in the Stegodcn clay at Eigasirria near Akasi•
Two broken cranla, one palate and a number of teeth are the properties of
the Akasi Girl's Normal School, got together by Mr. I. KuRA}iAsi. We keep
a mandible in full growth with two last molars which was presented by
Mr. TANAKA of Eigasima (inaterial, 1).
    This form is smaller in size than S. insign•is of India. The molars are
a iittie more hypsodoRt. While the craniurn is very different from that of
S. shod•oensis afeashiensis, the teeth of the two sorts are very much like• It
is hard to give the separatiRg details of these teeth. Saying in general,
however, those of the present form has thicker enamel, a Iess amount of
cemgnt and narrower V-form valteys. The two side ends of the chirolite
are flat maldng anLqles with the side faces, while that of the other specieS
under comparison are narrow and round, but for the wider Iower part near
the base. On the used face, the rubbed tops of the chirolites are step-formin.q.•

The stepforming that is the `` Stufenbildung " of JANENscH (1911) is a general
qua!ity dommon in all Stegodon teeth, though it is not clearly marl<ed in
someforms, for example in S. shodoensis akashiensis. The fissures on the
chirolite heads are deepgr in S. insignis sttgiyamai, making a Rumber of con-
tractions of enameHayer on the used face.
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    Material : <1) A broken mandible with :iM:i (Figs. 13, 14), Eigasima near
Akasi; (2> Cranium with :'ML' and :"'M': (Figs. 15, I6>, ofli I-Iayasizal<i near
Akasi; <3) Cranium, off Hayasizal<i: (4> M:1 Huzie near Akasi. Thenormal
school at Akasi keeps one more upper jaw, a right ramus of mandible and
some uncomplete upper and lower teeth.
    The mandible <1) is iR two separate parts, right and left rami, whick
do not come to a tight touch on their front broken ends with a small loss
of bone substance from the cracks, so as it is not possible to make clear
the complete form of the lower jaw. Tl}e sloping rami were broken to come
short of the condyles. The side view of the mandible, as in the picture, is
like that of S. insignis and S. arizvana. The dimensions of the right" ramusare (in mm.>: `           '     Keight in front, from base to front end of molar . . . . . . . . . . 144 mm.
     I-Ieight at the middle, from base to used face of molar at 6th chirolke 132

     Sameatalveolus.......................... Il.5
     Wi(lest diameter across back end of horizontal part. . . . . . . . . 126
     Distance from broken front end to l)ack end . . . . . . . . . . . . 296
Those of the left are:
                                   s     }/Ieigh't in front, from base to front end of molar . . . . . . . . . . 13{ m mi
    }'Ieight at the midclle . . . . . . . . . . . . . • + • . . . . • - J J l22
     Height at alveolus . . . . . . . . . . . . . . . . . . . . . . . . . IOO

     Diameter.............................. I24
    Distance from broken end to end. . . . . . . . . . . . . . . . . . 250
    The mandible in comparisoR with that of S. •insign•is insi•gnis is much
smalier in size, but nearly equal to that of S. sJzodoensis akasltiensis ancl S.

ariwana. The two molars are curving and the used faces are sloping out
forming a shallow concave basin, the pretrite side havin.cr been rubbed
more. The right last true molar is 223 mrn. Iong with a formula..12.. The
widths of the base are (in mm.): 76 at 3rd, 78 at 4th, 80 .t 5th, 81 at 6th,
78 at 7nh and 62 at 12th chirolites. The used face is 128 mm. Iong from the
                              'front end to the' back side of the 7th chirolite and 69mm. wide at the 3rd
chiroiite. The front hemichirolite and the ftrst chirolite were used up with
complete losses of the enamels to mal<e a table place of dentine. The second
chirolite mal<es a loRg square cut near its base. The third chirolite puts
out a feeble back Ioxodont plica in view. The fourtli one has 4 contractions
and its rubbed top is step-forming. The fifth one is cut ma]<ing two round
side and band-Iike middle enamel outlines. The feebly rubbed top of the
sixth chirolite is made of 9 mammillae. The ends of the chirolites are fiat,
rough ancl with 2 to 3 loRgitudinal folds. The tooth is subhypsoclont, the
chirolites being a little higher than in S. insignis. It is not clear how high
the crown, because the lower part of the tooth is in the bone. Distanc.e
.from the back eRd of the base at the middle to the top of the l2th chirolite

is 45mm. The used face is 39mm. high from the base measured on the
outer encl of the 6th chirolites, whiie it is 48mm. high on the inner encl.
Roughly to say, the highest c.rown height is about 5cm. The cement is in
well development, coverin.cr. all the chirolites not in use. The hemichirolite
is very small and deep in the ceinent.
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    The left moiar is 208 mm. Iong and 79 rnm. wide with 11 complete and
a broken chirolites. The hemichirolites are in ioss. The widths are <in
mm.): 58 at 2nd, 73 at 3rd, 76 at 4th, 77 at 5th, 79 at 6th and 7th, 77 at
8th, 70 at 10th and 11th, 63 at 12th chirolites. Height at the l2th chirolite
is 47, while the highest height is about 50mm. at the 6th. The usedface
is l26mm. IoRg with 8 chirolites and 67 mm. wide at the 4th chirollte. Tlte
front end is broken. The enamel outlines upon the rubbed tops are like
those of tl}e right tooth.
    The cranium (2) is damaged
                                  
g.il"y,exeeÅíg'gÅí,kff.slssg.p.a,rifi'.?r,g 

                  ZnS;.ffTUS VelAY
well. The front head is made
L86meRm,dtpli2S,gtagZ,Z:,I;wrX,ggifg

transverse angle.. The form
makes a marked comparison with
iVsl;cgZfgS?,eeZgfffscifY,ge,2,XgSi2xe 

9i,Åí..h8,,Oe:,tOi,.a.le,Zi!Zi8gS'X.l"1.,S6 

gl:.cst,,i: :?s,s:y},ke.maf gee 

the second is in an. older levei at' 
least at that place. The different 
crania are the best finger points

of the two species which are
I}iXk%\.,S.'$lgaXr.d,.b.y,ggeth,gue .,SA\.:,5(,),

man from the sea base off Hayasizaki
are <iR cm.):
    Distance from end to end of vertex . . . . • • . •
     Distance from iniddle of vertex to broken front end
     Longer diameter of nose opening (left-right) • • • a
    Shorter diarneter of the same (top-base) .••-.•
    From upper edge of nose opening to front head
     Diameter of premaxillae . . . . . . . . . • • . . •
    There are two groups of teeth, of Nvhich the
trtie molars and the back ones are the last molars

The
The front teeth are in damage but the'Ief# one is
at its broken base. The enamel is so thick
a number of contractions and a well-marked
    Tlae second cranium (3) is came from the

                                       Stegoden insig}tis s•ttgt>va•mc;i,

                                someyearsbefore. Thedimensions

                                           ......... 45cm.
                                           of premaxillae.. 57
                                           ......... 15.5
                                           ......... 8.3
                                        angle . . . . . . . . 45
                                           ......... 29
                                         front oneS are the second
                                            with a formula x12x.
right last true molar is 27 cm. Iong by 3 cm. wide at the fourth clairoiite.

                                          measurlng l6.2 by 7cm.
                                     as in the first example and has
                                     $tep-forming.
                                       same place and measuring:
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           Fig. 16. Stegodon insignis sztgiyamai, Mb material 2. •P.

from end to end of vertex, 37.7; from left to right of front head, 28.2; from
middle of vertex to broken front end of premaxillae, about 50cm.
   The material (4) is an upper right last true molar of a greater size.
The front end was broken off, the rest is 199 mm. iong with 12 chirolites
and widest at the fourth chirolite measuring 98mm. The formula may be
Å~12x. This is the only example got in the Stegodon clay over the sea water.

                           Stegodon sp.
                            Figure 17.

    Here is a broken part of a lower jaw with a left molar which is not
complete. It was in -the Upper Pliocene bed at Wakui in Yanagiwara-mura,
Simo-Minoti-g6ri, Nagano-ken <Sinano) and given to this school by Mr.
MiMuRA. The stratigraphy of thi.s district was worked out by KiMizuKA and
he gives the accounts in a book "Geology of Simo-Minoti" got out from

the education society of that district. -
    The bone is a middie part of ramus 11cm. wide and9cm.high. The
tooth is much weathered, a great amount of the cement having gone and
its two ends are broken off. It is 137mm. Iong at present condition with
seven chirolites which are subhypsodont, and 61 mm. wide in front, 66 mm.
wide at the back-most chirolite in keepin.g. The widest measure is 68mm.
at the second chirolite from the back end. The complete back-most chirolite
is about 5 cm. high, and its top made of 7 mammillae is 39 mm. Iong. The
used face is sloping to out, and the inner edge of the complete chirolite is

shorter than the outer edge, measuring 49 and 51mm. The valleys are
narrow and V-form to the inlets, while wide and U-form to the outlets.
   The general form of the chirolite is like that of S. shodoensis akashiensis,
though it is not right to give up S. insignis siegiyamai Eor comparison. On
the other hand, there are two other names to have to take into thought:
Parastegodon aurorae MATsuMoTo, 1926 and P. ktvantoensis ToKuNAGA, 1934
which are species of the Upper Pliocene. The first is the type of MATsuMoTo's
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Fig. 17. Stegodon sp. cf. aurorae. a left lower true molar and the jaw. •g
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Pa7asiegobon which is simpiy a more subhypsodont type of a Stegoclon ancl
the species may be a synonym of another form as well as the second.
    Unhappily we have not enough knowledge of the S. azerorae in cletail
to make references with the Inland Sea examples. A name Ste.croclon cf.
a.rtrorae will be used for the present material came from Simo-Minoti and
for the type of the Pavastegodon ktvantoensis.

                     Genus Elepkas LiNNi(], 1758

    Type: ElePhas maxi7ntes LiNNi::, l758 (monotype).
    The type species is the Indian E!ephant of Ceylon. The .crenus being
the last' representative of Proboscidea has true hyperlophodont hypsodont
teeth. The chirolites became rnuch higher than wide .giving a comparison
with the subhypsoclont ones of Ste.crodon. All the chiroiites of EtePlzas are
made in the same design of structure. Units of a chirolite form are: 1.)
median f!ssure, which is a natural cracl< at the middle or the rest of the
midclie division-line of a mastodon tooth, 2) two laterai fissures, which are
natural cracks deeper than the middle one, giviRg a Iool< of three-forkin.g
of the top part, and 3) loxodont plica, which is the greatest plica among
longituclinal plicae on a side-face and. tal<es its position very near to the
median fissure on the pretrite side; two loxodont plicae on every chirolite,
one in front aRd the other in back. Small mammillae on the top and the
plicae on the side-faces are less important.
    The three units are not equally strong, being clifferent not only in
different species but in different geographical races and biotypes within a
speciesJ The pliÅëae are stron.cr. in stenocoronine type; on the other hand,
they are feeble in eurycoronine type. In stenocoronine polylophoclont E.
afr•icantes, the chiroiite is widest at the middle forminspt an aRglecl expansion

whi.ch is made of txvo loxodont plicae putting out a rhomb outline of enamel"
cuttingr. In stenocoronine hyperlophodont E. maximz•ts, the enamel is stroRgly
folded, whiie the loxodont plicae are very feeble. In eurycoronine hyper-
lophodont E. mammontet•ss, the enamel is iittle folded. These three examples
of the yeultger times are well separated being the representatives of dit\erent

types, while the fossil forms in older times frequentiy have such types in
common. Cl'here were probably a number of natural hybrids, which have
the teeth of mixed qualities. The different designs of teeth in detail are of
dilWerent phenotypes in a simple Iine with some number of genotypes.
   To my view, finer division of the old genus Elep Jz a•s is not necessary,
but for Loxodonta CuviER, 1827 and Archidiskodon Po}iLiG, 1888 which are
g.rouped as subgenera under the genus being polylophodont forms. Palaeo-
loxodon MA'rsuMo'ro, 1924 will be united to ElePhas; this name gives a
wrong. idea that it is aR early forirt on the same line as Lo trodonta, though
the type E. namadicLts nattmanni is a more hyperlophodont form. Other
synonyms are Mammutincs BuiitNET'v, 1830, DicNclotherittm GEoFFRoy, 1837,
!Mamnzont he ztm BLAiNviLLE, 1845, Ma7nmontezts OsBoi<N, 1924, PotNdiskodon
PoHLic., 1888, Sivaliieia OsBoRN, 1924, EeceSePkas FALcoNEp., 1857, Hespertoxo-
4on OsBoRN', 1931 and ParelePhas OsBoRN, 1924.
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                 EIephas mammoRteiis CuviER, l.798
                           Figure 18.

   Synonym : EtePhas Primlgenitts in cornmon use, not Bi.uMENp)AcH, 1799.
Material: :iM, from YUbari, Hokkaid6.
   An upper left last molar came from Yttbari seems to be only one ex-
ample of E. scÅëamnÅëontetes in Japan outside of Sachalin. It is brown outside,

and a little weathered putting out white enamels, brown dentines and light
brown cemont in alternation on the top face. The dimensions are (in mm.) :
142 high at back end <greatest height), 90 wide at 10th chirolite <widest),
82 at 5th, 75 at 16th, formula x24., chirolite 5 to 9 thick, cement 2 to 7
thick, enamel l to 2 thick, dentine 2 to 6 thick.
   The sides are covered by the cement which is fiat ancl smooth not
making waves by the chirolites edges inside, The usecl face is obiong ovate
in outline. The front seven chirolites were made lower to put out their
loxodont expansions in view; loxodont plicae though •very smali are weli
marked. Back chirolites outside the used face were rubbed by weathering
putting out their four-forl<ed tops. The enamel is little folded, but for sory}e

10ngitudinal plicae on the sides; it is not so hard and tight as in other
species, even a little softer than the clentine. By this reason, the used face,

though made somewhat rough by three different substances, i$ quite smooth
and flat in comparison with other comi:non forms. Saying in the limited
sense, the substance of enamel is hard, but the stratum is not tight being
made of rough grains. The effect of this special quality gives a very dif-
ferent iook of the tooth.
    There is .a right lower second molar of this species measuring 125 by
77mm. with 16 chirolites and two hemichirolites at hancl. The place name
where this example was taken is not made clear, btit probably it is not in
Japan. Very lateiy Mixrrsutvao'ro gave an account of this species from
Sachalin <Karahuto>.
    The YUbari example is in the range of the Manchtirian variety of E.
m.amnzonteus with specially eurycoronine teeth on which ToKuNAGA gives
an account with a name E. PrS'm lgenitts var. The material of HopwooD from
Mongolia in addition is in the same group and seems to be in a near re-
lation with Ma7•nJnontet•ts Prjinigeniz•es conzPresstcs OsBoRN, 1924 which is an
eurycoronine, very cyrtocephalic type with a higher chirolite forrnuta. The
present Japonic material was got in e. clkange for rnoney from a trader
without a note on geoiogy in detail, but it was seemingly in the terrace
deposit.

                  Elephafi trogentherli PoHLiG, l884
                             Figure 20.

    A smali numbgr of not complete teeth frorn different places in Japan
were narned E. trogon'therii by eyrQy by myself, MA'rsuMo'ro and TAKal. I
have given a short account on two molars under the same Rame by sug-
gestion of MATsuMo'po, but these are now made reference to an eurycoronlne

                                                        t
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Fig. 20. Eleplzas trogonti}eri-i, M", Hsin-ching. g-

used face making parallel top
of cement between the chirolites are thin.
is made narrower, so that the two lateral
to the sides.

   The Manchurian tooth would be made
which is limited to the sense by ZuFFARDi.
armeniacsrps FALcoNER, 1857 which seems
goniherii in narrow sense. Though this
the reference is not very certain and the
Iately MATsuMoTo made a reference of E.
of Sachalin (Karahuto).

             EIephas cf.
                          Figure's 19,

   Materiai : :;M (Fig. 19), 3 brol<en bits
<Fig. 21), from the River Nonni
bridge, Manchuria.
   This is the one more example not

   edges as in other elephants.

              fissures

               comparlson

             to
           name
             type
             armenzacas

trogontherioides
             21.

              of
     (Nun;chiang>

            seen

 race of E. namadicus naaman-
 ni (.see the lines under this
 head coming after'). I am not
 able to take away doubt about
 the true existence of E. tro.aon-

 therii in this country, though
 it is possible supported by the
 fact that this specics was liv-

 ing on the nearest land Man-
 churia while the Pleistocene.
 I have seen a beautiful ex-
 ampie of a right third upper
 true molar came from Hsin-
 ching.
    It is a tooth of great size
 measuring 29.8mm. Iong, 108
mm. wide and 242mm. high

 at the 11th chirolite; it keeps
 20 chirolites and a back hemi-

 chirolite. No more than two
 chirolites seem to be in loss
 at the front end. The used
 face is small being 138mm.
Iong and 92 mm. wide in front.

 The enamel is thicker and
 stronger than in E. mammon-
 teus and is sent out from the
             The spaces futl
The upper part of a chirolite
      have a run not parallel

      ' with E. tro.aontherii
I am concious of a species E.
 be withi.n the limit of E. tro-
  is older than E. trogontherii,
   is not very complete. Very
    ' from the Pleistocene

 Zul?FARDI, 1913

 other molars and an incisor
  in the bed under the rail-way

 in Japan. It is like an eury-
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coronine form of E. namadicus naumanni'

in some measure, though very different in
details. The best example is the left upper
last true molar which dimensions are <in
mm.1) : 279 long, 220 high at 10th chirolite

(highest') and 100 wide at 4th chirolite
(widest>; 89 at 2nd, 9.8 at 5th, 97 at 7th;
used face making an angle about 550 with
chirolite sides, 217 long and 95 wide at
4th, 82 at 7th and 64 at 9th chirolites.
There are 15 chirolites and a back hemi-
chirolite ; the front end was rubbed away
forming a flat table made of dentine, upon
which probably were the front hemichiro-
lite and the front part of- the first chirolite

when complete; but if this was not so,
only one more chirolite might be there.
In this way the chirolite formula is x15x
orx16x. The enamel is thick, being 3 to
4 mm. measured on a chirolite in the mid-
dle; its substance is loose. The spaces
between the chirolites are as wide as the
chirolites or a little narrower. The loxo-
dont plicae are very feeble; the lateral
fissures are parallel to the long axis of the

chirolites, but not parallel to the side
edges ; they are deep, getting to the level.

a third down of a chirolite. Dislocation
with the median fissure by pressure while
growth took place in the three front chiro-
iites, in such a way as that the outer half
of the first chirolite is in connection with
the inner half of the second.
    All the other examples are small parts
of some molars of the same form. The
incisor is a very small one measuring 95
cm. Iong on the curve of the lower side.
The greatest diameter is5cm. at the back
end. The front end is rubbed by use
                                          Fig. 21.making a slope. Distance from end to
                                        therioides,
end of the incisor is 93 cm., so as• the curve
is not a strong one.
    These teeth seem to be that of an e!ephant in
E. trogontheriodes.

inItaly as a variety of E. antiqaus. In comparison
form of E. naneadicus na"manni, the present fossil

 ElePhas
Incisor,

39

 cf. tro.aon-

Nonni. •,i• •

                             the nearest relation to
This name was offered to a form with eurycoronine teeth
                             with the eurycoronine
                             example is different in



40 J. IVIAI<lyAMA
that the last tooth is greater and wider, and the chirolites are parallel-sided
with the lateral fissures of the E. "a•eridionagis type and that the loxodont
plicae are very feeble. These special marks are in harmony with those E.
trogontherioides, E. trogontherii and E. maminontetts. In the loose structure
of enamel as well, it is like the last species, though the enamel is put out
from the used face as in the normal elephants.
   Ali the examples came to discovery when men were working to make
the base of the bridge. The river bed is macle of the Pleistocene deposits.

           Elephas Ramadicus naumanni MAi<iyAMA, 1924
                         Figures 2i-31.

   This is the most cominon fossil elephant in Japan. The name of sub-
species was given to the stenocoronine form came from Sahanma near
Hamamatu in Sizuokcaken (T6t6nii) covering the NAuirvt[txNr 's E. nemadicz•fs
from Yokosuka as it be different fronn the type E. namadicus FALcoNER Lg:
CAuTLEy, 1846 which is etirycoronine. After that time, l have had a nurnber
of chances to make interesting observation about the different forms of teeth,
and now I have a thought that ali the Japonic forms are equaliy separated
from the Indian E. namadicics. The names Iisted are the synonyms :
         E. namadicus namadi PoHi.iG, l893 of MAKiyAMA, 1924-
         ParelePhas Protomammontetts MATsuMoTo, 1924
         Loxoclonta <Pataeoloxodon> namadica yabei MATsuMorre, 1929
         ElePhas <.Palaeoloxodon> namadictts setoensis MAi<iyAMA, 1929
         E. indiczts bttsh•i MA'rsuMoTo, 1929
         EaelePJtas trogontherii of MATsuMo'vo, 1924 and MAKiyAMA, 1924
         PagaeogQ.xodon yokohamant4s ToKuNAGA, 1934
    We have no crcanium and no complete frame work of bones, but a
number of the mandibles. The Iower jaw is not very clifferent from that
of the type EJ. namadict•cs and E. antiquus, but for that the front end is
nearly normal to the base. The diastema and chin together make the front
slope which is neariy upright to side view giving an effect in cornparison
with the m)re produced and sloping chin of E. nanzadictts. This form of
mandible is comrnon among the Japonic exarnples. Chiefly by this reason,
I give the subspecies name for all of them iii addition to the type covering
the eurycoronine form as well, which was said to be E. trogontheri'i by error,
because such a mark about outline, though very well noted, seems to be but
a very little change from the normal type.

    There are two types of molars, one stenocoronine and the other eury-
coronine, as have been given the stateinent. The two types are 'frequently
looking very dfferent as if they may be separated as different subspecies.
But after testing a greater number. of examples, l was able to tal<e away
doubt that they are not in connection. In fact they are in connection to
make up a simple species (here it is preseiited as a subspecies of the Indian
spe:ies>. Some of qualities in detail seem to be marl<ing the special geo-
graphical races and biotypes, which are only able to see by a way of bio-
metry with great number of examples.
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    In relation to the distribution of the races, Japan in the Pleistocene
times was made of three chief divisions, that are the west, north and south
east parts. The division lines were natural waUs of high mountains and
deep inlets of waters to l{eep baclc the moving herds, though sometimes
ways across the walls were epen for attempting animals. Of the three parts,
south-east one was well separated for long years keeping a special race
which is the type E. ?tae•nadict•es natemanni in narrow sense. This group
have teeth of stenocoronine type with thicker enamels and greater loxodont
expaRsions, being like E. nang.rdictss toieesnce.crai but for the increased hyper-

iophodont degree.

    In the north and west parts, thin-enameled teeth were more general.
The name E. namadicits setoe•nsis was given for the eurycoronine type and
that of E. na•madictts yabei for the stenocoronine type of the thin-enameled
teeth. Naturally in the first type, the clairolites have smaller loxodont ex-

pansions and {ittle enamel folds in comparison with the second. These two
forrns are only different phenotypes of the same genetic line, because they
are seen in the examples came from the one and same place.
   'In all the molars, the laterai fissures of the chirolites are near and
parallei to the side edges, giving the "{atera[Iy annular, mediatiy lamellar ''

design of cut on the used faces.
   E. namadlcics naumanni of Sahamna.--IVI.aterial: (1) mandibie with
aM,i (type), (2) :iM, <3) M:', (4) M'2, (5> incisor.

    The rnandible and four teetla are kept in tliis school of geo{ogy given
by Mr. U'riyAMA. Another example of an upper molar is the property of
Mr. U'riyAMA, the land owner at Sahanma. The materials (1) to (3) aRd (5>
were in the second cutting at Sahanma, Isami-mura near Hamamatu• WAKi-
Mizu got sorne bones from the third cuttiRg. Details of these teeth have
been given in 1924, and to my opinioR, the mandible, the two upper last
molars and the incisor were of one aRd sante indiviclual. They are one of
the best examples of elephants in Japan. No more additiolt to the details
is needed, but an account in short will be given: dimensions equal to that
of E. antiqteus, stenocoronine, the ttpper left last molar measuring 286 mm•
long and 79 mm. wide with .l6. chirolites, the right one being 303 ;rnm. by
76 mrn. with x17K, the lower ieft iast molar being 270 mm. by 72 mm. with
Å~17x ; chirolites with thick strongiy folded enamel, the upper molars without
ioxodont expansions but made thicker to the middle, the iower molars with
NtVoel tl hlligXeedeGPgllg.dOnt angles and plicae; lateral fissures near and parallel

   In comparison with these Iast molars, the second true molar is ixLore
eurycoronine like the wide teeth .of the Inland Sea in some measure.• The
exarnple (4) was in the same level at Sahanrna as the others.
   E. namadict{s naztmanni of MakinoJzara Pleistocene.-In the east part of
T6t6mi, Tertiary hills are covered by 20 m. to 40 rn. gravel bed of the Plei-
stocene time making a table land. Between the gravels cleposited by rivers
and the slopinLg Tertiary beds at base, there are thick clays at some places.
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Fig. 22. ElePhaS naMadiC"S naumanni, 211vr, avlikuriya. ,lt
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Mr. Tom. KoBAyAsi of Haibara Middle School made discovery of teeth and
boRes in the last year in one of the clays at Mikuriya near Kawasaki.
KoBAyAsi made up a pelvis of E. 7tamad•ictts nazcmanni (Fig. 23} from the
small bits of bones. One of the teeth is a complete exampie of a left upper

second true molar (Fig. 22>. The dimensions are <in mm.) : 221 long, 79 wide
(widesO at 4th chirolite;chirolite formula?12.; 73 wide in front at 2Rd,
72 at 6th, 57 at ilth, 210 high at 9th chirolite; used face 192 loBg by 79
wide at 4th, chirolite number on used face 8; angle between side of 8th
chirolite and ttsed face 501
   The example is the great-

est in size as a second molar.
It is, however, very much like

the Sahanma forin in having
thick enamel with strong
folds and well-marked loxo-
dont plicae. The third to
sixth chirolkes are more slop-
ing to the used face, putting
out their side faces very wide-

!y. The two ends of the
wider chirolites <3rd to 4th>
are bent to the back.
   E. namadictts natsmanni
of the lnland Sea.-The in-
land Sea or Seto-uti is cover-

ing a number of basins w
good field full

in iiving.

aRd clays were deposited.
manni had chief power in the
in the deposits by their
water came into the basiRs
rents are so strong
ottt.

outs under the sea. There
geology. By this reason, to
mixed one has little use for
   In comparison wlth the
Inland Sea form is different '

 Fig. 23. E.
dle, IViikuriya ;

                                      •namadicu.s naumanni, pe2vic gir-
                                      a, acetabLilum.

                      hich were dry while the Pleistocene times forming
             of plants where a great amount of the elephant took pleasure

         Most probably tlaere were stretches of waters under which sancls
                       Some lahd animals of which E namadicus nau-
                         later times were taken to Iast resting-places
                     errors or by certain other reasons. Then the sea
                        to mal<e the present Inland Sea in which cur-
                 as the loose materials upon the base are quicl<ly washed
     Bones have frequently been taken up by fisher-men from these wash-
                       may be different deposits of different times in
                        our great regrets, the Inland Sea fauna cas a
                        stratigi'aphy.
                        type material of E. namadicus natsmanni, the
                        in having wide{y separated chirolites with thin
enamels, feeble folds and well-mar}<ed but small ioxodont piicae. The molars
are more eurycoronine, being wider but shorter in dimension. The chirolites
are made a little wider at their middles, but not so enough as to make
loxodont expansions. These different effects from tlae type seem to be very
ciear, but for some examples coming between the two forms. I have given
a short account on an existeRce of an eurycoronine and thin-enameled second
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Fig. 24. Elephas namadicus naumanni, palate 3M" in situ, material 1. -si
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true molar among the examples came frorr} Sahanma. IR the same way,
we have more stenocoronlne thicl<-enameled forms among the Iniand Sea
           'examples. First of all, I will give the details of the last molars.
    Material : (1) `3M3' on a broken part of palate, off Syakaga-hana, giveR

by Mr. Y. KoMAi of K6be (Fig. 24). This is the best exampleI have seen.
The bone is only a small part of maxillae put together with the two last
molars. Tltere are lower parts of the alveoli for incisors in front. No detail
of the bone is to be given. The maxillae is 236 mm. wide measuring from
outer slde to side. The nearest distance between the two teeth is 55mm.
near at the froRt ends, while distance at the ninth chirolites is 114 mm. and
that at the back ends of the used face is 175 mm. The dimensions of t'he
right last melar are (in mm.) : 276 Iong ; chirolite formula x16x ; 74 wide at

3rd chirolite, 79 at 5th, 78 at 6th, 67 at 8th, 66 at"IOth; 192 high at 10#h;

used face 196 loltg with IO chirolites, 75 wide, widest at 5th chirolite. Those

of the left one are: 273 long; chirolites 15 in number with a bacl< hemF
chirolite at present condition, probable formula .•16x when complete; 73 at
2nd (the first chirolite at preseRt), 80 at 4th, 5th and 6th, 69 at 8th, 62 at

10th; 215 high at back end of used face; used face 150 long with8chiro-
lites, 77 wide at 5th (widest).

    The used face is making an angie i25" with the sloping face of the
unused bacl< part and 70' with the front sicle of the sixth chirolite. Of the
right tooth, the front hemichirolite and the first chirolite have been rubbed
away forming a small tab}e of clentine in froi?t, while the same part of the
Ieft one has been brol<en. The enamel is 3 mm. thick in general, being not
thinner than that of the Sahanma examples. The bacl< hemichirolite is made
of two pipe-lil<e structure about 9cm. high.
    Material <2>: M;", off Sy6do-sima. This uncomplete rnolar was pictured
in the first note on the Sahanma examples <1924). The dimensions are:
211mm. Iong with 14 chiro!ites, 77 mm. wide in front, 90 mix{. wide at the
middle. It is a good eurycoronine example of the species. The chirolites
are not' thick at the middle and the loxodont plicae are very small.
    The fu'st material is certainly the represeRtative of MATsuMoTo's sub-
species ,"yabei", an(l the second is equal to that saicl to be "tyPicus" or
" namadi". They are, however, different in very small degree. Finer divi-
sions are not necessary. We keep no good materiaZ of the lower last molar
but for a cast copy on which an account will be given.

    Material <3): M:;, joiiied M,, (.Fig. 25>. A strange joined tooth is an
iRteresting example of pathology. The second molar is united to the front
inside of the last one. The iast molar is of normal size, but more curving,
the front end being.. moved out by a sharp bent. The outgoing part, how-
ever, is not the true front encl of the last molar. There are 19 chirolites if
the bent front part be taken together. The. true numbennay be as normal
being x16x or xi7K, of which tlie back hemichirolite is a pipe-like structure
about 5cm. Iong on the end of the pretrite series. The tooth all together
is 337mm. Iong, though the true last molar part seems to be iess than
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Fig. 25. Eleplias namadlctts naitmanni. M"+ML,, material 3. Is

300mm. The front inner side of the last molar is united with the back
inner side of the second molar in a position as if the first is pushing the
second frorn the back. The second molar was turned from its normal
position to a direction right-ar)gled with the axis of the last molar. The
enamels of the two teeth are common on the united parts. A connection
of the enamels at the middle made a Strange tri-radiate star-like figure on
the used face. It has to be pointed out that the join takes place at the
middle of every one chirolite or on the median fissure.
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   The last molar is widest in front measuring 84mm. and the highest
measure of the used face is 162mm. The chief body of the molar is not
very changed from the normal eurycoronine thin-enameled type, but for the
strange curve. The second molar is made very short by pressure: the
eleven chiroiites are forced to take places in a distance 125 mm., giving such
a iook as if it is a tooth of E. mammonteus. The used face joined with that
of the last molar makes a wide concave spoon-like basin.

)t

'
-

Fig. 26. EZePhaS namadicus naumanni. Lower jaw and 2M2, (7). g
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    Material <4) & (5):two ,,M, off Sy6do-sima. (4) is measuring 25{ mm.
by 72 mm. with aformula .13,,. The used face is 19. 1mm. IoRg and 62 mm.
wide at 6th chirolite. Ali the chiroUtes are well separated from every
another, the spaces being a litt!e wider than the thickest middle parts of
chirolites. The tooth is 58 mm. wide at 3rd chirolite, 69 rnm. at 5t.h, 69 mm.

at 7th and 63 mm. at llth.
   The other exainple (5) is a iittle smaller in size than the first. It is a

highly weathered example, a great amount of cement having been taken away
from the si(le and the spaces between the chirolites, though a broken part
of rnandible is stiil kept in front. The chirolites are much narrower measur-
ing 61mm. at the twelfth.
   Material <6>: M,, with broken parts of mandible, off Sy6do-sima, kept
in the Higher Schoo! at Ol<ayama. This example of a right second true
molar is about 230mm. !ong with aformula .13,.,. It is as wide as 70mm.
at the second chirolite and other measures are : 71 at 4th and 5th, 69 at 6th,
62 at 8th. The used face is measuring 155mm. by 61mm. <4th). The
                                  chirolites are well spaced, parallel-

  sided and with well marl<ed loxo-
     doRtplicae. Thebackhernichiroiite

 kloi.8?2'\P,hZge.8cfX'igiewttiZgktiPS.veai'

     by use.  Material <7>: Mandible with  .M., off sy6d6-sima, kept in the
    ,ue.271,. The Sa-e jaw as Fig 26, lli;stgPg,ecl'gl?,ecK,\??Xg7,i,MP.?fifXl

                                              M,)M:i, off Sirahama on                                   ramus with
Sy6do-sima, kept in Third Higher School <Fig. 28) ; (9) : Right rarnus with
M2 (Fig. 29).
   These are examples of the mandible, but the teeth are not complete.
The first one <7> is a good example, though its bacl< parts are not kept.
The horizontal rami are very high and the edges of alveoli are parailel to
the straight base giving an almost square outline of mandible to a side view.
Not only this but other characters, in addition, are in harmony with that
of the type material of E. namadic"s na"manni.
   The dimeRsions are (in mm.):

                                ................355mm.. Leng.th of right rainus (uncomplete)

 Length of ]eft ramus (uncomplete) . . . . .
 Distance between back ends of broken rami .
 Height of right ramus at used face' of molar
Height of right ramus at alveolus edge . . .
Height of left ramus at used face of molar .
Height of left ramus at alveolus edge. . . .

 Diameter of right ramus . . . . . . . . . .
 Dlameter of left ramus. . . - • t - • • • •
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. . . .320

. . . . 440

. . . .192
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....162

. . . .163
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     Distance between inner edges of last chirolites in 2M2. . . .
     Distance between .M. at front ends. . . . . . . . . . . . .
     Width of rostrum . . . . . . . . . . . . . . . . . .roughly
     Length of symphysis . . . . . . . . . . . . . . . . . . . .
     Distance from front end of alveolus to chin point. . . . . .
     IIeight of rostrum base. . . . . . . . . . . . . . . . . . .
    The molars became low by a long use.
and there are only 8 chirolites in l<eeping between a length of

right and 17cm. by the left. The
lites from the backs m:asuring 78 mm. On the used face,

. . . 119 mm.

...66

. . 50-60

. . .134

. . . 188

. . . 116

        Some front chirolites were gone
                        18cm. by the
two teeth are widest at the second chiro-

                      spaces between

t

Fig. 28. EiePhas 7iaMadiCUs nautnan}lt. M, with brol<en parts of jaw, (8). '_ls
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the chirolites are a little wider than the chirolites themselves, because the
face is a cut very near to the base.
   In normal forms of the lower rnolars of E. namadicus nai"nanni, the
chirolites are curved out to back, so that they are sloping back at higher
                                          parts and sloping forward
"r'  "-"'  '  '  '  '  "  ' at lower parts dependent on
                                          the used faces. All the
               chirolites come together to

,

   Fig. 29. Ei.ePkas namadicus naumanni. M2 and
 the broken jaw, (9). 'J•

   The second moiar is not complete
9 chirolites. The last true molar is deep in
are as wide as 74 mm.
   The last example (9> is a broken part
be smaller than (8) measuring 164mm.

measurlng
     the

    of
 high at

the top, that is to say, con-
verging. This is one of the

reasons why laminar fre-
quency in 10 cm. is no use
in work of comparison, if
it is measured simply on a
side or on an used face.

    The example <8) is a
right hand side part of man-
dible smaller than the first,

and its side view gives
another look. This is an
only example takes the nor-

 mal form of E. nan•zadiC}tS
Ihaveseen. Thehorizontal
ramus is long and low, made

 higher in front and its front

edge or the diastema is
 sloping to make a produced
chin. Thedimensions are:

  Length of right ramus
   (uncomplete) . .344mm.
  Highest height in front
    at front end of M..179
  Height in front at al-
   veolus edge . . . .140
  Height at back end of
   horizontal ramus .137
  Distancefromfrontbase
    of ascending ramus to
   broken chin . . . .230
  Diameter of rainus in
   front of ascending
     p art . . . . . . 152
' 163mm. by 64mm. with
  bone; its front chirolites

a right ramus. It seems to
  the front end of the tooth.
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The broken tooth in its place measuring 184 mm. by 62 mm. with 11 chiro-
lites seems to be the second true molar, from which two or three back
chirolites have gone. The used face is cutting the chirolites through a level
not far from the first tops, giving a different look of design from the long
used teeth in which the chirolites are well spaced. There are 8 chirolites
jn the distance 10cm. on the used face. Height at the broken back end is
138 mm.
   The second mandible (8') is a special form coming between those of E.
namadicus namadicess and E. namadictts natsirtanni. This form is pointing
the connection of the Japonic sort and the Indian species as the nearest
relation. All other examples of the mandible I have seen, however, are of
the form quite like that of the type Sahanma form.
   Matericl (10>: Copy of a palate part with :}m:; and `Mi (Fig. 30); (11)
Copy of a palate with iMi (Fig, 31); Off SyOdo-simad

K

Fig. 30. ElePl'ZaS namadicus naumannt, :im:`, iMi and palate, material IO. -ei
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    The first materiaUIO) is a bit of an upper jaw with four teeth in their
places. The dimensions are:
     Length of maxijlae at present (uncomplete). . . . . . . . . . . .233 mm.
     Diameter of maxillae, dis'tance from outer side to side . . . . . . 187
     Distance between front ends of "m3 . . . . . '. . . . . . . . . . 86
     Nearest distance between inner sides of 'Mi at front parts .... 53
     Distance between inner edges of alveoli at bacl< ends. . . . . . . 73

     LengthofMi..........................152
     Chirolite formula . . . . . . . . . . . . . . . . . .• . . . . . .xllx
     Widest widt•h of M' at 3rd chirolite . . . . . . . . . . . . . . . 71

     LengthofiM..........................151
     Widest width of ]M at 3rd chirolite . . . . . . . . . . . . • • • 63

j

1

i

i
L

/

•  - Zt. .. f•/ t..•1-l.

Fig. 31. EtePhas namadicus naumanni (cf. aomoriensis) iMi and palate, material 11. ,]•
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    Length of right used face (m:]+Mi) . . . . . . . . . . . . . . .144 mm.
    Widest width of right used face (Mi at 2nd chirolite) ...... 61
    Length of left used face ('tm+iM) . . . . . . . . . . . . . . . .139
    Widest width of left used face (]M at 2nd chirolite) ....... 58
    Height of Mi at 6th chiroiite . . . . . . . . . . . . . . . . . .18-?i
   The mill< molars became short by long use, the right one being 59 mm.
with 5., chirolites and the left one being 56mm. with 4x chirolites. The
right one is widest at the last true chirolite measuring 61mm. while the
left one is Rarrower measuring 59mm. at the same position. The hemi-
chirolites of the tirst true molars are very thin, and their bacl< ioxodont
plicae are united with the front ones of the first chirolites as seen on the
used faces. The teeth are of very eurycoronine type, being much wider
than in E. antiqutts aRd nearly equal to that of E. trogontherii.
   The example <11) is a broken part of a small palate with two molars
in the places. The teeth are srnaller thaR the normal first upper true molar,

but they keep xllx chirolites on every one side and not so small as to be
the last rnilk molars. The measures are:
    DiEtance between back ends of iM' . . . . . . . . . . . . about 100 mm.
    Nearest distance between inner sides of iMi at 6th chirolite ... 37
    Distance between front ends of iMi . . . . . . . . . . . . . . . 85

    LengthofM'..........................139
    Widest width of Mi at 7th chirolite . . . . . . . . . . . . . . . 53
    Height of IVIi at 10th chirolite . . . . . . . . . . . . . . . . . . 73

    Lengthof'M..........................134
    W}dest width of 'M at 8th chiro]ite . . . . . . . . . . . . . . . 51
    Length of right used face . . . . . . . . . . . . . . . . . . . .I27
    Widest width of the same . . . . . . . . . . . . . . . . . . . . 48
   This smal! pa!ate seems to be that of a very small body. ToKvNAGA
and TAKAi give an account on a !ittie form from north Japan with a new
species name Palaeoloscodon aomoriensis which tooth said to be Mi is not
'far from the present teeth tmder observatioR iR size. It wii! be seen that
the line of E. na•nzadictfs nasc•manni became smailer and srnaller after it got

into Japan. The material <11> is a special example of an Insular 3aponic
form later in his•tory.

    We keep a number of other examples--broken parts of teeth and bones---
came from the sea. Their details wM not be needed here, but for a short
note that they are within the range of variation of E. namadictts na"manni.
Very good examples were grouped to.crether in Waseda University and other
schools and museums. They were not worked out in detail. Two srr}ail
                                                   .examples may be noted, for they were made discoveries in the bed on sea-
sicle at Yagi near Akasi t'o the xvest of K6be. They were in the so named
EtePhas bed the Pleistocene gravels upon the Stegodon clay.
    Distribtttion of E. namadicus nauma•nni.---E. namadlctts naumanni is made

up of a nurnber of different lines of E. nanzadicus which were mixed later
to make the group separated from the chief line on the great land of Asia.
Its distributien is covering all over the chief island of Japan as well as
Sil<oku, KyttsyU and I{ol<kaid6 which were in connection to make a greater
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island or an arm of land at certain Pleistocene times. Some broke.R parts
of teeth came from Siga-ken <Oomi) of this sort were made reference to
E. tro.crontherli by error : these are nothiRg but eurycoronine thin-enameled
forms of E. namadicus nazcmanni
    On the side of Japan Sea, there have been made some discoveries of the
stenocoronine thin-enameled form at a Rumber of places, about which Ro new
addition to be noted to the details given by MATsuMoTo has been made.
   In the Kwant6 plane, the same is not uncommon in the wide stretches
of the Pleistocene deposits. Here the stenocoronine thick-enameled form is
more commoR tl)an the others. The Pleistocenes of Sinano (Nagano-ken)
the mountain land in the middle part of Japan have the sort of the same
type as that of Sahanma and Kwant6 plane. Accounts on these examples
with different names of genera and species were made public by different
persons after the work of MATsuMoro (1924). To my opinion, as has been
given general statement, all the examples which are not Stegodon may be
grouped under the one and same subspecies.
   A suggestion wi!l be given here, though not supported by certain test,
that the separated sorts E. Protomammontezgs and E. namadiczts tokunagai
are in the same circle as E. namadicus natcmanni, and if the first two forms
are truly so old as Pliocene, the later form was started by mixed bloods
of such the forms as one with hyperlophodoRt tendency and the other
with loxodont expansions. After the bloods were mixed, the different forms
would be separated, one keeping thin chirolites and t.he others loxodont
angle in well development. But, if the two forms are not so early as
Pliocene, they were living together with E. namadicus natinzanni as its special
individuals.

     EIephas namadicus aemoriensis <ToKuNAGA & TAKAi, 1936>'

   The type material is made of an incisor, a right ramus of mandible
with a i[nolar and an ulna which were in the younger PIeistocene deposits
near the town of Sitlnohe in AoinorFken. The molar was said to be the
second true molar at ftrst, but the writers changed their view whelt they
gave the detail in English <Trans. Pal. Soc. Jap., no. IO) and it is now rightly

said to be the right first true molar. The size of this molar and that of
the upper molars of E. namadiczcs naumanni from the Inland Sea (material
ll> are nearly in harmony.
   The present form is an example of dwarfism which took place later in
the line of E. namadiczts naumanni It is small, but l<eeps ali the special
marl<s of the Sahanma form in smaller scale. I am not ab!e to come to a
decision if such a Iittle form is a good species or not. The same question
is put to the example of E. afr;camts Ptemilio. Anyhow, this littleform is
a probable mutation of E. namadiczfs nazcmanrpi in later times as the ob-
servation on geology made by KAi suARA may be supported. Simply by
the last reason the name " aomoriensis " will be used as a subspecies covering
the ljttle form of the In!ancl Sea as well.
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         Elephas namadicus tokullagai <MATsuMoTo, 1924)

   :=Loxodonta (Palaeoioxodon> ioleztna.crai MA'rsuMoTo.
   Material : M,), holotype of Palaeoloxodon tohana.ffai j'"nior MATsuMoTo,
1929 <Sci. Rep. Tohoku Univ., geol. I3, 9-10).

   This is a stenocoronine form with a Iow chirolite fotAmula, M:i being
.13. and M,, being xllx on the account given by MA'rsuMoTo. -If these
numbers of chirolites are true, the two teeth may be the representative of
the early steps in hyperlophodont development in harmony with the view
of MAi'suMoTo. The dimensiens and qualities in detail, however, are not
outside the limit of E. namadictes naz•emanni. It is natural to give thought
to that the chirolites number is fixed in one species, but in some less ex-
amples it may be smaller or greater than the normal number, smalier number
being not necessarily of a iower form in evolution. The normal number is
only pointing the mode of fluctuation, and its probability is the greatest,
while the chances to get the other examples of less or more numbers will
probably be very little. Only two examples of the said form which we have
at hand are not enough to give reason for saying how they be the repre-
sentatives of a separated species.
   The loxodont expansion and strong folds of the enamel are dependent
on narrow but iong form of the tooth, though more or less stronger than
in the stenocoronine form of E. nama(licMs with a higher chirolite formuia.
To my part, E. tokttnagai is in doubt to be a good species, though }IopwooD
makes reference with Chinese examples. The name, however, may be used
as a subspecies till a more number of examples will be tested to make
decislon.

   Its time in geology was not made clear. The oRly material at present
is said to be got from Sy6do-sima. The holotype was in a bed in Toyama-
l<en which seems to be Pieistocene. These are, however, not very certain.

           Elephas protomammenteus <MA'rsuMo'ro, 1924)

   No new material is present. This species is based upon molar teeth
came from ghe Minato district in Tiba-ken. MATsuMo'i'o gives accounts on
two fonns said to be mutations, stenocoronine and eurycoronine types of
the same but one species. The teeth of stenocoronine type to which he
gives a name ParelePhas Protomamfrnontevss tyPiczts are equal to those of Er.
antiquees in size and form, btit every one has one more complete chirolite, so
that l7 chirolites in M,; aRd 14 in M,) ; all the chirolites are thin and widely

spaced, while the loxodont plicae and enamel fold are feeble quite in the
same way as•in an eurycoronine example of E. namadicus naumanni. The
eurycoronine example, to which MA'rsviMofro gave a name PareteP}tas PToto-
mammouteus Proximus, is a wider right lower last true moiar with more
feeble loxodont plicae. The lateral fissures are not of the E. meridionatis---
mammontezts type, but of E. namadicus-•--antlqzezts, that they are near the
sides runiaing paral!el to them giving a chirolite outline made of two circles
at side and one band at the middle on the face of abrasion. In the other
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type, the deeper fissures come almost together at lower level from two sides
giving a `` laterally lainellar and medially annular figures " of the chiroiites.

    MA'rsuMo'ro is of opinion that this form is a representative of the first
step of the genetic line of mammoth. The idea will .be true at least when
the parallel-sided chirolites by themselves are taken in account. I do not
see any ..structure with the bases of teeth which is said to be cingqlum in
well developmeRt. It is not rightly said that the chirolites are made wider
near the base in the same way as in Stegodoii. The mandible is not of a
cyrtocephalic form of the E. t}'ogontherii---mammontetes group. No more
discussion will be made here without a new addition to the material, but
a suggestion that the form is very near to E. namadicecs in relation. TAi<Ai
(!936) is of opinion that it is not a possible species and he made a com-
parison with E. namadictts natemannl. Details in geology of the Minato
districts are now under discussion not coming to a clear decision. SAEKI
<Jap. Jour. Geol. Geogr., 8, l25-l29, 1931> got a good example of the mandible

with the lasttooth from Misima in that district and he gave a new name
ParelePitas Protomammontezas matsz•cmotoi. It is highly probable that, without

taking account the Iast example, other examples were in the beds younger
than the Pliocene but older thaii the Midc!le Pleistocene.

                  Elephas maximus LiNNf{r, 1758

   Synonym: ElePhas indicvts CuviER, 1798; E. asiaticusBi.uMENBAc}i, l797.
   Fossil existence of E. •maxZ•ntsts in Japan is doubted. NAuMANN was an
opinion that the molar iR the earth at Edob.asi in T(-tky6 and now l<ept in
T6ky6 Imperial University is a !ater milk molar of E. namadicus naztmanni
in my sense. Lpt'ru-ADAMs gave an account on a small tooth taken from
a Pieistocene bed between T6ky6 and Yokohama uiider a name E. indlcecs.
The last name has been. changed to E. namadiczts by LyDEKKER. MA'rsu-
Mo'ro has a view the two e>camples be his E. ind'ic"s b"ski, because the
enamels are regularly foldgd. To my part, they seem to be much wider
for E. inaxinz'bts. It is not simple to make decision with such young teeth,
but seemingly E namadictcs naitmanni is the right name.
   MA3'suMoTo glves more examples of E. indicz•es in Japan and he says
the time in geology be Post-Monastrian judging by their bright look. The
geology abotit this form has not been made clear. It is possible to say
that in fact they are not fossils, but came to this country through men
from India in early days as medical material. Some were kept with care
by certain ol(l families aRd some others were put under the earth by events
came about while the long history.
   I have seen a weathered and broken right lower last true'molar of E
maximtts which were about 2m. deep in the earth under the house of re-
Iigion----Nagoya Branch of East Honganzi, and now it is a property of a
school at Kuwana. A complet'e example of the left lower first true molar
which is said to have been .crot on the river bed of Yasu in Siga-ken in an
old day aftera time of high water is at hand. I have no beHef in the past

'
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existence of E. ma.ximus in Japan, if it will not be judged by the eyes of
geology.
    Some broken bits of chirolites came from Hisi-ike and kept in T6ky6
Imperial University were said to be E. namadic"s or E. Primigenius by some
persons. These are, however, iike the example oÅí Nagoya, part of a tooth
of E. maxlmus. There are two more examples of the lower iast molar at
hand. Unhappily, the examples again are not noted how they took places.
The chirolite formula is .20x; and the form is not outside the range of E.
maxlmas. Thelook is lil<e a fossil. ThoLigh there is no reason at present
to make decision that E. maxlmus had existence in Japan, we have to take
care of it at future chances of discovery.
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