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On Some Fossil Mammals from Sze-chuan, China.

ny

HIKOSHICHIRO MATSUMOTO,

Wiek Tow Fafes and Fowr Teae-Firwres,

Introductory.

Foasil mammals fromn China are recorded by Warernovse (1853, Busk (1868), Owex (1870),
Gavery (1871), Kokex (188:), Lyvpesker (1885, 1886 & 1Bgi), V. Licev (i8g8), Suvess (18gg),
Scnuosser (1003), &c Among these authors’ works, Owix's, Gavomy's, Kokex's, LypeEcker's and,
especially, Scnusser’s are most important. For an accurate knowledge of the geological faune of
Chinese fossil mammals, we are greatly indebted to the last named author, whose excellent monograph
inclydes very many Hl.'H.'CiL‘::.

Scutos=ER  distinguished  four peological fawna:, namely Older Pliccene, Younger Pliocene, Obder
Pleistocene and ".l:'nur:gr:r Hui::t-nclﬂu, in Chineze fossl mammals. The hrst, buing thee !ﬁ'}!pan:nﬂ-ﬁmn.
is again divided mto two, a steppe and a forest, faone, both being very rich in species.  The steppe
fauna inclsdes Aigparion riobtbafonr, Jsiodio pavdfonts, Riineceros fabercrs, Aceratheriva Sanforat var,
Aipparioiman, Awclitheriwm sittert, Canclopardalrs all, sioafensss, Alcicephalios sfnensis, Urniiatherien (F) sp.,
sl dircndofdes, . altidens, Pafaoreas sinensis, Tragpoceres greaving, Tr. speetndilis, Fledadidas depiveti,
SEreptiveres prwenrser, S awrectens, Paradesclaphng aimeefiioed, Powdeber peacilivhens, P fnterwreding, %o,
and the forest fauna Filpes siwensis, Luira Seackygwathns, MWeles texipater, Machatvodns Rorridilis, Dipoices
wierfors, Mastodon fpfckderd, N perimensis var, siwensis, Riineceres Sreaicoi, Fgwws cofr. sivafensis, Gazefie
pelfné‘n-l.'l'f.'n'.l.'n:.'}_, ?}dgwnlws ;'}'fr-ur.rf.'q.u'l e, .

The Younger Fliocene fauna provisionally includes Skgodon o007 (=50 sfoensfs in the present
paper ; Tu]lq:-wing' Pll.d.'l:l!u, E‘Erll,?lil'l.ﬂ N .::l".;.'.i‘ff s ContumpRIranesEs swith .Ff;;lp‘m.r.-i:lw:l, zr r':r,ﬂ_'q'.l.r.": {-.":I'.
arfemtalis i the present  paper), Soetdelops  dwacdsrewsts,  Averatfertame sp., Fgnes  sfoafousis,  Graselin

- subenittnrosa, Hiyena wiacrostonia, .

The Obder Pleistocene fauna is charactenzed by Crsus off, fapoirions, Hpdwarcos (7) sp, Sl sp
Flvany sinensis, Rhiitocoros sivensis, BE. plicidens, Tapirns sivensis, Ohalteotlerinme gnensds, Fgwis sp., Sus
s o (Kwsr) orferdalis, © (Avis) fepvodfes, Elophas naadious, &e.

The Youmger Plelstocens funa includes Splas prinspendos, Sbivoceros {Caloddomta)  awlignisfatis,
Eguns cabalfns, B, Seofonns, Corvus (Sorens) wongolie, O (Russa) aristotedis, ©. (Aais) axis, Bor primi-
gewins, Bisow privens (the Chincse, as well as Japanese amd FEastern Siberian, bisons may not be genuine
B priscis), &,

Among these geological fauna:, the second, the Stpadow-fauna, is the least cultivared. We will
here observe what Sculieses states about it; he says: * Ewisclen dicsem anscheinem] alteren Pleistocen
und dem unzweifelhaften Tertiar—flipparion-fauna—schaltet sich wahrscheinlich ein besomderer Horizont
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ein, der allercbings nur Reste von wenigen Saugethicrarten geliefert hat, namlich diec Zibhne von Stopedar
el Bormedifrons und fusignis cinerseits und ctwas fthselhafion Sipbmevs srdenfogs von Quetae ander-
seits,  Sowviel dber dicse zahne vom Sromedw auch schon geschrichen worden ist, so wenip Sicheres
wissen wir dber ihr Vorkommen” We see that, the Strgadonfauna of China hitherte has been ket
rather a= a blank page, no certain contemporaries of the Stegodonts being known.

Lately, tle Zoal. Inst., Tmp. Univ., Tokyd, kas been presented by Mgr. T. Sakawas a lot of fossil
mammals, which were collected by him in a certain marly district of Sze-chuan, China. Owing to the
kimdness of my teacher, Prof. Warase, amd wnder his direction, T was permdtted to study this collec-
tion, After an examination, I have found that, this collection, though it is nob very extensive, is no
less interesting in containing certain Stegodonts and their contemporarics,

Judging Fom this collection, the S&pradbe-fauna of Sge-choan moech resembles that of India and of
Java, consisting chiefly of the bovine antilopes and Bovines, besides the Stegodonts.  The Seirodau-fuma
is certainly a forest, but sot a steppe, funa, as far as judged from the mammals belonging to it.  The
similarity of the Sfpedfon-faune of various lapds may indicate the uniformity of the erestorial conditions
af those parts of the Oricntal RBegion in those ages.

Hyanidz.

Hymna ultima, sp. nov.
(P1. L, figs. 1=3)

A last ripht premiolar attached to o small piece of an wpper jaw in my material represciots a
specics closcly allicd to frens spefrn Gooorirs

The premolar mensures 42mm, in length, 22mm. in width and 22mm. in height. The dimensions
of each lobe are as follows :

Lengil, Widih, Heighn.
Anterior lobe... ... o w0 e 7 . 13 M. 15 mm,
Middle lobe ... ... v sr i - 2z
Posterior lobe .. o0 wie ced e [ [ H ' -
Inner aecessory COME o0 cee oo 0 < I 1o

The lower border of the crown of the premolar shows a praceful curve, with fowr concavitles, one
situating on the anterior side between the anterior lobe and inner accessory cone, one on cither side of
the middle part of the middle lobe and one at the posterior end of the posterior lobe. The anterior
lobe is strongly reduced in size, and has a redimentary, ill-defined cingulum on the anterior side, The
tip of the same lobe is worn and blunt. The middle lobe is very stout, very acufe at the tip, and has
a distingt keel, which runs from the tip towards the inner accessory cone, The posterior half of the
middle lobe forms an acute blade. The posterior lobe is well-developed, very long, wide, high, forming
an acute blade ; the posterior parts are moderately bent outwards, The middle and posterior lobes are
:]'ight[],r worn at the blade, The inner ACCEESONY SO = mot much reduced 1 :!.'i:nu, and ix =buated jur:l
inside the antedor lobe, being however more widely joined with the middle lobe than with the same.
The amterior lobse amd inner ACCESSOMY LONE end abmosg in 1 =ame (rontal Flu.ru.' anteriorly.

The crown of the premalar is whitish yellow, while the picce of the upper jaw s light gray.  This
specimen s very  slightly fosslised, bearing a small quantity of eave-loaom,  Therelore, it is very
probable, that the prescat fossil belomgs to Older Plastoozne,

The lnst upper premolar of the present species closely  resembles that of AL airewsis Owes and
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§f. spefaee Goipruss of Chiness and Ewopean FPleistocens respectively (the last species is, by some
authors, referred to recent L oroenfs, notwithstanding of its being more specialised than it in certain
characteristics).  The present premolar differs from that of Jff, smewsis in the larger size, in the much
more feduced anterior lobe, in the longer, wider and more acute middle lobe, in the much longer and
stouter posterior lobe and in the very anteriorly situated fnner accessory oo ; and from that of A
goedera in its langer =ize, in the slightly more reduced anterior Jobe, o the moch longer, wider, higher
and much more acute middle lobe and in the much longer and higher posteror lobe.  Further, the
present premolar differs from that of £, cafini Lyvoexser, which appears to be most nearly allied to
the present species among the Indian Pliocens forms, in the more reduced anterior lobe, in the wider,
higher and more acute middle lobe and in the longer, wider and higher posterior lobe,

Following current theories, the Crocottine group are more specialised than the Fuhyenine group,
I the same direction of H-!.H:'H:iﬂ]ii.‘.llil.‘ulr there are two Lypes of modibeation as to the form of the last
upper premolar, the first bang the decrease of the anterior lobe, hamd in hand with the increase of the
posterior lobe in slze, amd the sccond the diminotion of the fnmer aceessory come.  The first twpe s
aobservable in the series of species of the Crocottine group, while the secomd in & cvimds Romn &
Woaaker amd A girenfee Scoposse of the same group. The present premolar belongs to, and stands
at the extreme of, the first type, having more reduced amterior and more increased posterior lobes than
that of 5. spefea, which has hitherto been regarded as one of the most specialised form.

I have already stated above that, the present species is closely allicd to A sl mercly in one
point, namely in its strongly reduced anterior and much increased posterior lobe, but I am afraid that,
the true, phylogenical relationships may probably be otherwize. In a lower view of the last upper
premolar of A gpelea, the posterior side of the inner accessory cone and the inner side of the middle
amd posterior lobes form topether a very gentle curve, without any marked flexion at the meddie of the
ok le Iubu, wn that H.'lt: msddle and l.rm:l:-uril:u' lobses are rather un'iﬁu'ml:,r T.:.]Jl:reﬂ hindn.'urrh; while i the
same of that of the present species, as well as of B cofeand, N dwensis, &e., the posterior side of the
inder accessory come and the inner shde of the middle and posteror lobes form together a strong curve,
with a more or less distinct fexion at the middle of the middle lobe, so that the posterior lall of the
middle lobe and the anterior part of the posterior lobe retain alimost the saime widih, the posterionr part
af the posterior lobe being mapidly tapered hindwards to the very blunt postericr end. In the charac-
teristics mentioned, the present species is nearer to S coftiwd than o A gaefes, and [ am inclined to
imagine that, the present specics may possibly be a descendant of & cofidnd of the Indian Pliocene,

Elephantidae.

Stegodon orientalis Owex.
('L I, figs. 1=4; PL HL, 1=3;: PL IV, fig. 1)

Stgrodon oriemtalis, Owex, Quart. Journ, Geol. Soc. London, XXVI, 1870, p. 421, Pl XXVIIL, figs
I—4

HElephas fesiynis (pars; non Farcoses & Cavriey), Lvoexker, Mem. Geol, Surv, India, Ser. 10, Vol. 1.,
1880, p. 2068 Lypexkes, loc. cit, Vel IL, 1884, p. 28g; Lyoexkes, Brit, Mus, Cat. Foss
Mar, Pr. IV., 1886, p. Ho.

Stepadon insirais, Navsmaxs, Palvcontogr., XXVIIL, 1881, p. 12, Pls. III—=V.; Kokex, Fal. Abh., 11,
1883, P. |4.[4:r:|. Fl. ‘.‘JL}-{I}., !I'q:. B: W, Licey, Wiss, |':r'ﬂ1.'b. d. Redse d. Graf, Bera Seicuesy
i Ostasien, Bd, 111, Abt. VI, 1898, p. 14, vext-figs. g—6, Pl XL, figs. 1 & 2; Sciuossee,
Abh. K. Bayer. Akan. Wiss,, II. Cl, Bd. XXIL, 1go3, p. 44. PL. XIV, fig. 10,
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Eleplias wrewidfonaliz (non Nestr), Bravss, Seitscher, Deut, Geol, Gess, XXXV, 18583, p. 20,
Stopocfon afl. bombifrons (non Fepbas Sembfrons Falcoues & Cooreey), Kokes, loc. at, po 1240, PL
VILXIND., fig. 3.
In my material, the present specics is represented by fragments of a second and a last rdght upper
muolar, by a complete last left lower milk-molar and by a fragment of a second right lower molar, each
of the latter two being attached to a picce of a mandible,

The fagment of o second wpper molar consists of one complete and two broken ridges. The
complete ridge measures 2amm. in width, F8mm. and 4qmm. in length at base and ab sumamit respec-
tively and 3smm. in height, and contains cight well-developed and three rodimentary mamillz. The
ridge just anterior to the complete one measured 38mm, in height, and is considerably curved, as i= a
somewhat abnormal case observed also in V., Lécev's specimen. A small, low sopplementary tubercle is
present at the inmer end of the valley just posterior 6o the complete ndge. The ridge just posterior to
the same is ST, h'igh. The u;]l-e:m are about 2Emim. rtﬂep. The cement is nob vETY aboundant, and
is not extended so far as to the swmmits of the mdges. The surface of the ename] is very rough and
tubercular, |:||.".'|r:g more or bess l.'vur'l:h:a"_'r |.;'rr.rr.|-'|.'v|.'r].

The rmgmn:nt of a last wjaper molar consists of four unworn dpges, ]utlgmg from its peieral
appearance, it certainly belongs to the hinder portion of the molar,  The Adges measore 22-25mem. and
sg=3rmm. in width along the outer and the inper side respectively, 93-100mm. and 54-36amm. in length
at base and at swmmit respectively, amd g0-5omm. in beight. Each of them comtains cight or ninc
mammillaz. The wvalleys measure about 3zmm. in depth and are almost filled wp with aboundant
ceppent.  The surface of the enamel is vertically grooved asd hosizontally steiated. The expeosed surfices
of the cement and enamel, ns well a9 the inferor wall of the palp, of this and the fore-going specimens
arc black, while the covercd surface of the enamel iz whitish yellow. The two specimens mentioned are
rather very slightly fossilised, bearing a small quantity of brown clay,

The last lower milk-molar is 130mm. long amd contains seven ridges, besides o owell-developed
anterior and a very rudimentary posterior talon. The rdges are entirely fresh, except the fisst one,
which i= slightly worn, The dimensions of the ddges amd talons are as follows :

Width, Langth m hase I Kb a1 summil. Haight.
Anterior talen .. e e 5 TN, 40 i, 15 mm, 26 mm.
Firgt ridge ... e oo o 18 BZE k| . | -
Second Adge... 0 e e =33 . e 4T 32
Third ridpe o0 con car o [ T s, 40 -
Fourth rdge... .ov .rr oo 15=20 . 58, 15 = % T
Fifth ridge ... ... .o .- iF=20 E . 33 . B o
Sixth ridgge o0 cn cr e ir=21 55w o R Ho-
Seventh ridge .. en e 1418, 4 2 @ 2 .
Posterior talom ... ... .. — — B L

The anterior talon lics aimost fAat on the anterior surface of the first ridge and consists of several
very close=set, ill-defined mammille, of which one distinet and two or three rudimentary ones reach the
prinding surface ; the distinct mammilla just mentioned neardy eorresponds to the mone of lesa distinct
median cleft of the first ridge. In the anterior surface of the talon, there i present a smooth concavity,
which is evidently a trace of compression against the antecedent tooth, The first ridge is divided into
If|.:||_1r' groups of mammilla by three more or less distinet ercfis, cach group containing  four or more
close-sct mammillaz, which are very irregular in size and in arrangement, This ridge, the sole worn
one, is much higher inwards than outwards. The sceond ridge contains about sixteen mammilla:, of
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which five or six arc small and redimentary. Each of the third to ffth ridges has cight or nine distinet
and a few rudimentary mammillaz, The sixth ridge consists of seven, and the seventh ridge of four,
very stout mammillaz, A small, low supplementary tubercle occurs at the inner end of the seventh
ridge.  Three exceedingly small tubercles are present on the posterior surface of the last ridge, corres-
pornding to a very rudimentary posterior talon. The valleys are 15-20mm. decp, and contain a moderate
quantity of cement. The surface of the emamel is rough and tubercular, and especially so in the
posterior ridges. The piece of the mandible, to which the present premolar is attached, is about 7omm.
and gomm, igh at the naddle and at the posterior end of the premolar respectively. This specimen s
[ight }'tllﬂwiﬂl!'l. |:||.‘v|:-l.rr||I va.rie:g:ln:d with shades of Bluish grity, and 15 rather very ﬂig-hth- fossilised, bear-
ingr a small quantity of brown clay.

The fFagment of a second lower molar consists of five ridges, of which the foremost one s in-
complete.  The foremest incomplete ridge may probably be the second ridge of the molar, judging from
its position relative to the anterior surface of the root,  The dimensions of the ridges are as follows :

wes, PR Hun e D
Second ridge .. ol [8-25 mm. £ im 50 mim, 35 mm. 23 mnm,
Therd rid.Lnu ey RREr 15-21% i - g0, 43 - .
Fourth rdge 1B-27 . T e - 45 2B .
Filth r'tdgz' 1 T e 30-26  ,, i 45 4 . 20 .
Sixth mdge ... ... ... a21-28 .. FFd 40 . 8 . LT

The sccond to fourth ridges are moderately worn, with exposed dentine, while the rest are only
slightly worn and have no expossd dentine,  The ridges, especially the worn ones, are decidedly higher
inwards than cutwards, as shown in the forepoing table. Fach ridge consists of eight or nine wery
stouf, close-set mammille. The svalleys, measuring 28-33mm. in depth, are very marrow and contain a
meoderate guantity of cement,. The surface of the enamel i very rough, being vertically grooved and
horizentaliy striated, and is amber-coloured, varlegated with gray. The exposed surfice of the cement
i= gray, The picce of the mandible, to which the prescnt molar s attached, measures about 130mm. o
wigdth and (eomm. in height at the fourth ridge. The exposed surface of the same is grayish brown.
This specimen is comparatively well fossilised, the inner wall of the pulp being covered over by a thick
layer of calcite cristallines and it bears a quantity of hard brown clay.

The clay, in which the present specics is preserved, iz evidently 8 decomposed product of lime-
stone.  From this clay, Acormiberion Sanfordd var, figpervonwse which is reasonably stated by Scnnossen
to belong to Pliocene, is alse proved. From this fct and from the rather slight fosslization of the
specimens, | am inclined to look upon the present species to belong to Younger Pliocene.

The present species was at first cstablished by Owes upon fragments of a second milk-molar and
two molars from Sze-chuan, which were however subsequently  provisionally referred to Fhepbas fusieads
by Lypexker. Navsmassy recorded Japanese specimens under the name of Stgrodfes fusfemds. Bravss
referred the Chinese and Japanese specimens to Siopbas serfdforads, Kokex maintained LypeEkkER's
statements, bessdes o 1||..||:-.||l'ir.|r|.r|.'|:||t.: recaord of 52, aff. Jw.r&éﬁ-‘mr.

Almost all remains of Stgadbw hitherto koown from China are very frapmental, and especially no
fair molars with worn ridges have ever been recorded. In my opinion, Lyvoexeer's statements about
Owex's and V. Liczv's specimens as to their being quite indistinguishable from the teeth of Se fwsggais
may nob [ VLT ill'l].'u.'rruh!. becanse those :.]:El:irnl:ns represent |:||:|F_l,-' UOWOrns rirJg\t:s amd the mode of
wearing can not be observed i them. I have a specimen, which has been figured by Farcoser &
Cavriey under the name of S7 AFdic S I:_I'l'al.ma .|':'|.|1I!'i|:|l|.|= Sil'ﬂttn!iﬂ-, Pl xxv. A, HI:."-"- O & -I:ﬂ.:l. for eoan-
parison, Referring to this specimen, as well as Facoser & CavTeey's abundant figures and LYDEKKER'S
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deseriptions of ¥, Qesfenss and gawcse, certain differences between S8 orrewtalfis and the Indian forms are

ml:ng'rri::.'hl.-: ax follows -

(r)

(2)

(3)

The worn ridges of lower milk-molars and molars of St orfentelis are much higher inwards than
outwards, while those of 5¢ fesigad and gawese are cither sHghtly  higher outwards than
inwards or almost equally high outwards as well as inwards,

The ridges of milk-molars and molars of 5S¢ srferfadis begin to wear from the very outer side, but
those of 5 fusipnds and gancss from the inner side or at least from the middle part.

The anterior and posterior surfaces of ridges of milk-mwolars and molars of 57 eriemiafiv are fairly
even, while those of S resignis and gawcsr are very uncven, being conspicuously undulated,

v
L L]
| . l

Fig. 1. Trassverse sections of 4 irsocverse bar of & mandible of S pewia: 1—al the anicrior parl, 2—at the middle
par, aml 3—at the posterior parl. % §

g £ Ditle of 5. erimeali, 3]
The inner ased Jower side of the Bur ol &, pwavao @ dividad into thies sasfates by 1w keels (K ol kgl while
that of 5 arfrals inlo twe sesisees by a single kesl (K;).
The ween garl of ridges is shown by WW 2 it will be eleaely seen, that the mode of wearing is quite different
in the 1ws spaice

As to the mandiblez of 58 orfentalis, T am ablke to point out their differences from those of 5i.
Fangsr as follows :

(t} The transverse bars of mandibles of 5 orfewtafis are very low and wide while those of SF gemesa

(2]

are very high and narrow,
The mner aud lower side of the transverss bars of mandibles of 8¢ arewfadin 12 divided into two=—
inier and inner lower—surfaces by a single keel, the inner lower surface being uniformly
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convex, while that of 5S¢ gawcsae b5 divided into three—inner, nner lower and lower—surfaces
by two keels, the inner lower and lower surfaces being slightly concave.

Further, I was able to find a wvery important characteristic of 5f eedemiafs upon certain Japanes:
specimens, which belong to the Imp. Muos. of Uyeno, Tokyo, In the original specimen of Navsaws's
Pl. I, which presents a lower jaw, the plane of wear of the milk-molars distinctly inclines from
inwards #o outwards, In another specimen, which is not yet described, from Mitsugoshima, near
Shorw<hima, Sanu‘ki, the pln.n-u of wear of the upsper molars di.':tintl[}r inclines from outwards to inwards.
Thus, it is proved, that the present species, as well as 57 o900, belongs to the Mastodont type as to
the |.I!:|.IH‘.' of wwear, but not to the E.ltpha.nthn.- Ly, which includes 5S¢ f.u'.'rr__'gw.r; and most other s;.p:f.ii;,:,
This et natwrally corresponds to the fct that, the worn ridges of lower malk-molars and molars of the
present species are much higher inwards than cutwards, as mentioned in the Arst article of the previous
paragraph,

Navuass's Pl IIL, in which the crowns of the milk-molars are shown o be fced not enbirely
upwards but obliquely inwards and the first ridges of the last milk-molars to be slightly wom at the
very outer side, and Scerossee's fig. o, Pl XIV., in which the anterior ridges are shown to be more
worn outwards tham inwards, correspond well to what T And in my specimens; while the abundamt milk-
meelars and melars of S fesrwees, as owell as of 51 gawess and Sosidifrans, Flg'l.m:tl in Fauna .ﬂ.rrl;iq_u.a
Sivalensis have the ridges either mwore worn inwards than outwards or equally worn inwards as well as
outwards, [, therefore, comsider that, the contrast of the Chinese, as well as Japanese, form to the
Indian species in the mode of wearing of milk-molars and molars is fairly constant.  Again, NAUMANKS
Pl. IIL., in which the transverse bars of & mandible are shown to be very wide, and V. Locav's text-hg.
6, in which the inser lower surface of the transverse bar is shown to be uniformly convex, both aprec
with ity obeervations,

Kokex's specimen represented in his fig. 3, PL. VIIH{XII),, under the name of S éembifrons much
resembles the last upper molar in my material in its lower view. The posterior parts of the upper
molars of Stegodonts, as well as of elephants, are frequently very low, and are especially markedly so,
when the molars are very yvoung, There may, therefore, be insufficient prool to refer this hindeost
portion of an upper molar to S¢ fowdgfons merely because of the low ridges.

The present species, here recopnised to be distinet, is represented by Owex's, Nauvmasy's, Kokes's,
V. Licay's, Sonosser's and my specimens.  To summarise them, the dimensions of the milk-molars and
prolars may be sloon as Bollows

Bty M, My My

Lipgeer ddemts s (MAUsARS]  [Narsans) V. Liemwh, #
Length o0 mm. 145 mm, ca, 2ijmm.; — — ¢ D00 (. 4 i
Width cac  so0 usa i s .. g2 . ; 78 mm. 1o mim, ;86

Bl Slimg M: ; M;

ILereer deznlilimn, [#w RN, [IALMANK), | MATMANy
Lemgth v woe e - = ; 13j0mm. — €1, 220 M.
Width ... ... ... 15 mm. s5mm.; 38, 77 mim. ca. 8E .,

Hab,: See-chuan, Yun-nan, Kanesu, Fo-kien and Japan; Upper Pliocene and (7} Lower Pleistoceme.

Btegodon sinensis Owes
(Pl L, figs. 4 & 5)

Stegoden stncunsts, Owex, Quart, Journ. Geol. Soc. London, XXV, 1870, po 417, Pl XXVIL ; Bravss,

il reler here 1o an undescnibad spetimen, which leleongs 1o (he lomp. Usol. Soarv., Tokyd, feom Shbcehims, Samki,
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Feitschr, Dewt, Geol, Ges, XXXV, 1885, po 44 Magnx, Samml, Geol. Reichs-Mus. Leiden,
Ser, 1, Bd, 1V, 1884, p. 11,
Elpleas offfeii (pars ) non Faccoxer & Caoriey), Lveekkes, Mem. Geol. Surv. India, Ser. 10, Vel I,
1880, p. 257, Pl XLV, fig. 2; Lyvoekees, Brit. Mus, Cat. Foss, Mamm., Pt. IV, 18846, p. fo.
Stepodonr cfidn, Navmaxs, Paleontogr., XXVIIL, 1882, p. g, Pla. T & IL ; Koxex, Fal. Abh., 1I1., 188z,
p. 11 (300 Scawosser, Abh. K. Bayver. Akad. Wiss, II. Cl, Bd, XXIL, 1003, p.o 43
A fragment of a sccond left lower molar inm my materal represents the present species,

This fragment contains two worn cidges amd an unworn pesterdor talon, which measone as follows ;

] h (LT 1B iH
Widih, 7 S o . bk o
Penultimate ridge 2428 mm, 44 mam. 77 mm, 2% mim, 35 mum,
Last ridge ... wo o 233G BG aE |, = D 18
Pesterior talon ... .. [ : . 68 44 . T LR -]

The :I'i.dlé:'l‘_'li irnz wvery |.nl.'r| fnnnir:g a wvery |=rg|: a.nul-r. betwesn two n-:igllhnuring ril,lg'-:: for & very
shallow valley. The penultimate ridge is strongly worn, with largely exposed dentine ; the foldings of
the epamel-layer at the goonding sorface are very fne, about =x folds being contained in 1omm. at the
middle parts of the rdge. The last rdge i3 moderately wom.  There are seventocn to pinetecn Flds o
the enamel-layer on either side of the ridge; fve or sx of them are more oF less consplesous.  The
posterior talen s very well-developed and consists of seven stout mammiliae, of which two reach the
grinding surface., In the posterior surface of the posterior talon, there s 4 smooth concavity, which is
evidently the trace of compression against the last molar,  The ridges are higher owtwards than
inwards, and the worn surface of each ridge i= wider inwards than outwanis, The enamel-layer is very
|‘|'|ri|1J I.'I'H,EFI.F“rirIE' 2.L-3mm. in thickmess at the anteror amd mel;-l,.-:rinr sicbes of the ﬁﬂg‘m:. The surfase of
the enamel s mther smooth, heing very l']intl:.! grooved \'urti.t.'l.ll:.". except m the proximal parts of e
crown, where it is distinctly tubercular, The valleys are almost free of cement.

The roots are well scparated from cach other, except the last two, which are united together in
the outer parts, Thus, they remind us of those of Navsiaxx'z specimen from Shozushima, Japan, but
not of those of the last lower molar of 5S¢ %7 from Burma (Fatcoser & Cavreey's, fig. 5, PL XXX]).

The present specimen is rather well fossilised, being embedded in hard brown clay, The exposed
surface of dentine s very sticky to the tongue, while that of the specimens of 5P erfenfals is not so.
The present specimen may probably belong to Younger Pliocens,

I was at frst in serious doubt as to the ridges of the peesent specimen, which are higher outwards
than inwards,  So that, I have had oscasured the height of the mdges of Navsass’s original specimen,
which belongs to the Geol. Inst, Tokyo, for comparison. Following Messes, Ts, Ocues and K. Aok,
who kindly measured the specimen in question for my use, the height of the rdges at both inner and
outer sbdes i= as follows :

Inner side. Chuter sice.
Flest ridge  oov coi oo wen e 3T PNk 36,5 mm,
Seeond fdpPe... o w0 e e iz aE
Third rdpe .oc e wii war aan 28.5 - L
Fourtls rldgl:.-. o L e LRty | M, 24 .
Fith ridge v vor wne sen sae W5 . -
Siseth rielge oo cen dne owen wem 31.5 .. 12.E .,
Seventh ridge w0 oo see aes k1T M .
Posterior talon ... ... ... ... 1.5 . 25
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Thus, we see that, the first to fifth ridges are higher inwards than outwards, while the rest are the
inverse.  As my specimen from Sie-chuan represents only the hindmost portion of a molar, it may not
be out of the way, though the ridges are higher outwards than inwards, instead of being higher inwards
than ocutwards,

The present species was at first founded by Owex upon & sccond upper milk-molar from Shang-hai.
But, the type specimen was afterwards provisionally referred to Apher o807 by Lyoekses,  Nausaxs
has recorded a last lower molar from Shozushima, Japan, under the name of Stegeder o7, while the
same specimen was referred to 5F siwewsis by Beaows, who maintained the distinctiveness of the latter
specics, Kokex, opposing Brauss, emphatically maintained Lvoekker's and Naumass's statements.

Im my opnion, Se 00F and S siwewsis may probably be not strictly identical, though they are
ungucaticnably  very close.  As far as 1 cam, the common characters of the two species may be
ciiamberated as follows
(1) The ridges of milk-molars and molars are very low, and the valleys are very shallow and largely

£l

(2] The worm sorfice of the ridges of milk-molars and molars is wider inwarcds than outwards (except
tlat of Nausasw's specimen, which iz rather clongatedly oval.

{3) There is very little cenient.

Mow, let me frst compare the Chinese specimens with 56 o906 rem Indin and Buema.  Their
differences from the latter are as folbows
(1) The Elding of enaosel of the Chinese specimens are very fine and numerows, indicating aumerous

aned close-set mammille, which are bordersd by fecble furrows ; while in S o, they are
rather few, corresdonding to rather few and very stout mammille, which are bordered by very
prominent furrows. .

(2} The median cleft is altogether indistinct in the Chinese specimens, while in S 25900, the same is
more or less, or stromgly, well-developed {even in those specimens stated by Farcomer and by
Lypexeer to have a scarcely distingt median cleft, the cleft is shown to be more or less
tracable in their figures).

(31 In Owex's type, the weardng of the anterior ridges is not much stronger than that of the posterior;
while in milk-molars, as well as molars, of 5, %%, that of the anterior is much stronger
than that of the postersor, and these milk-molars with the fArst ridge worn in almost =similar
degree as that of Owes's type, have unworn posterior ridges (e g Fawooser & Cavroey's
figs, 1, 2 and 4, Pl. XXX). These facts correspond to the fact that, the grinding surface of
milk-molars and molars of the Coinese form s nearly parallel to the base of the crown, while
that of 5 507 is much inclined forwards.

{4} In the Chincse specimens, the ridges bemd at fivst distinctly backwards and then slightly forwards,
the anterior side of a ridpe being muen larger than the posterior; while in 52 o525, the ridges
boend decidedly forwards, the anterior side of a ridge being much smaller than the posterior,

(3} The enamel-layer of the Chinese specimens s very thin, measuring 2.5-3mm, at the anterior and
posterior sides of ridges ; while that of 5S¢ &9%0 appears to be much thicker.

(6) The roots of my specimen are well separated from each other, while those of the lower molar of
St from Burma are united together so as to form a single piece.

Then, il one takes Navmaxs's specimen from Shozushima, Japan, in consideration, one may fnd
that, all the diferences of the Chinese specimens from e offtd hold tree also in the same, with
additional peculiarities, which may be added as follows :

(71 The Japanese specimen is much shorter and narrower than the last lower molar of Sf 507 from
Burma (z23.jmm./gomm. : : 3t7mm Juizmm.},
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(8) The Japancsc specimen is widest at the first ridpe, gradually tapering posteriorly; while the
specimen from Burma is widest at the middle, fapering both antedorly and posteriorly.

The contrast of the Japanese specimen to the last lower molar of S &% from Burma in every
detail, such as size, peneral outline, bending of the ridges, number and size of the manmille, presemce
or absence of a median clefi, the separated or united rooots, &c, appears to me to be too marked to
allow their being included in one and the =ame species.  Espedially, noticeable is the fact that, the
grinding surface of the Japanes: specimen is concave, instead of being inclined forwards, the first and
the last two ridges being almost equally high and moch higher than the ddges of the middle parts, as
is clearly shown in the Fscgoing table, and that the wearing of the antedor ridges = not much stronger
than that of the posterior ) while in the speeimen from Burma, the pgrinding surface = decidedly inclined
forwards, the postenor ridges being entirely  wnworn, notwithstanding that the anterior oncs are more
strongly worn than these of the Japanese specimen.  In short, the Japanese specimen differs much from
S e, but almost ooineldes with the Chimese form in many chiaracteristics.

We see cerfain cases, in which two distingt species with different types of skull have quite in-
distinguishable dentitioin.  The differences of the milk-molars and molars of the Chinese and  Japanese
" form from those of 52 A0 are oever triling. Therefore, T am obliged to consider 57, simowsis to be a
distinet specics.

Following Pieosiv, S8 o0 and 5S¢ bemdifrens are the oldest species of the Stegodonts and are
contemporancous  with  Aiggersew and  certiin Mastodonts, It @5 alieost  certain, that the Chinese
Stegodonts, as far as hitherto known, are younger than Aigdarier and Mastodonts, as stated by
ScHLnsseER ; oamd i my opindon, they are probably contemporancous with sech Bovines as Bies geror
and Sufelur sp. a, which are described in the following pages.  Thes, there B8 wery little probabilice
that, S& sfwcnsis Is ldentical with 56 &9%R, from o peological sview, also.

The present species Iere recopnised to be distinet s represented by Owex's, Navmasxs's and my
specimens, of which the dimensons are as follows ;

U pjres My Lavwer M, Lavaer My

(L t"{.u_ TR R

Length .. ... o . 7O i, - 228.5 mam.
T | T 52 B8 mm. [ -

Hab, Sze-chuan, Shang-hai and Japan ; Upper Pliocene and (7] Lower Pleistocens,

Rhinocerotidae,

Aceratherium blanfordi Lvoesken
var, hippulnnum Kimes,

(PL V., fgs. 1 & 2)

Acerathersive Bawfordi var. digparionew, Kokes, Pal. Abh., 111, 18835, p. o8 (g0, PL WV (X)), fipgs. 0 &
10 Scunesser, Abh, K. Bayer. Akad. Wiss,, 1L CL, Bd. XXI1L, 1gog, TLOIV., figs. 1-5, g-11,
r3-18, Pl YVII, fAgs. 4 & 5.
Rhinoceros Wawfordd, Lyoesker, Brit. Mus, Cat, Fosa, Mam,, Pt I11, (885, p. 154,
Mhiweares =p, BuEss, Verh, K. Russ, Mineral, Ges. 560 Petersburg, XXXV, 1850, po 171, Gz 3
In my material, the present specics and varicty is represented by a fragment of a right ramuas of a
mandibbe, which bears the first two maolars,
The first lower molar is slightly wom and i3 s2mm. long, 3zmm. and 2zmm. wide at base and at
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sumpnl fespoctively, and g5mm. high above the wpper mangin of the jaw., The sccomd molar remains
alowet within the alveolus amd s ssmm. long, jgmm. and 22mm, wide at base and at summit respec-
wvely, and ssmm. high without the root.  The owter costa: of the molars are not very acutely angular,
but arc more or less perfectly rounded, and cspecially =0 in the posterior lobe.  The anterior and
posterior cingula are rather well-developed.  The surface of the cnamel is feebly tubercolar.  The
cnamel-layer is rather thick, measuring 1.5-2mm. in thickness, The molars are light yellowish,

The fragment of a mandible measures §2mm. in width and S3mme. in beight at the second molar.
The present specimen is rather well-fossilised, being embedded in hard brown clay.

Hab. of the present .-.p-:cizuu.' Persia, Belutchistan, India and Ching ; Upper Miccene and Pliocone.

Hab. of the peesent varicty : Yun-nan, Sge-chuan, Shan-=si, Shen-=i and Momgolia ; Piocene,

Rhincceros sinensis {lwis,
(Pl V., A= 5 & O

Kibfnaceros pimensis, Owes, Quart. Journ, Geol. Soc, London, XXV, 1870, po 324, Pl XXIX, fipgs. 1-3;
Kokex, Fal. Abh., I, 1885, p ;‘..1. (52) PL IILGIX)., fig. 1, PL VI (XD}, Ag. t; Scuuosses,
Abh, ¥_ Bayer. Akad. Wisa., IL CL, Bd. XXIL, 1go3, p. 52

Khivecoros sroofensis (non Falcoxer & caumiey), Kokex, loc cit., p. 30 (58), P VI(XI)., figs. 3=5;
Lvoekken (pars), Brt. Mus, Cat. Foss. Mam., Pr. IIL, 1386, p. 130,

Hilyueceres simplicidens, Kokex, loc. et., po 32 (Go), PL W (X)), Ag=. 7 & &,

A second left wpper molar and a fragment of a Arst right lower molar in my material represent the
present species,

The sccond wpper molar is medkeratcly worn and measures 5 imm, in length, s2mm. in width and
somm, in height, The posterior side of the posterior lobe is strongly excavated by the posterior valley,
of which the entry is much narrowed by the presence of the posterior cingulum. The inner and owter
posterior lobes send each a promontory forwards and inwards respectively into the main valley, the two
promonteries meeting each other so as to cut off a part from the main valley. A quite similar structure
occurs also in the last wpper milk-molar fgured by Kokex,  Three small, spur-like projections are
present in the isolated part of the wvalley mentioned,  As a characteristic of an upper molar of the
present specics, there is a well-developed anterior talon on the anterior side of the anterior lobe, frming
a termce-like ridge. The emamel-layer is very thin, thinnest along the bosders of the outer pants of the
nLun v.:]'u:p'l m:.:.'l.surir:g about .gmm,, and thickest at the mmer ends of the fmer lobwes, m-_'u.g.'uring about
L2mm,.  The surface of the enamel s very fincly, vertically striated and s light yellowish brown,  The
4:::E|-|:|:H.:|;|. surface of the dentine is alzo :|n=|]|1'r|.'i:=l1. brown, hui:ng however t':lriu;;:l.hul:l with blaclk,

The fragment of a first lower molir consists only of the posterior lobe, s strongly worn and
mieasures 2omm. in width and ifmm, in beight. The outer and posterior sides of the postenor lobe lie
almost at a right angle to each other, the outer posterior angle of the lobe being however perfoctly
rounded.  The enamel-layer is about 0.8mm. and 14mm. thick along the border of the posterior valley
andd along the outer and posterior sides of the lobe respectively,  The exposed surfaces of the present
specimn are hlack.

The twao :lp'.‘vnil'ﬂnln above desenbed are Very 'ﬁ.'ﬂhl_'r" foasilioed aind bear some qu;uﬂ'iti.'u ol cave-loan.
I am quite satisfied as to Scuuossek's stafements about the age of the preent species,

The upper miclars lotherto known of the im.':n.'nl: ::|.L..'|:i|.-:; |'|:|.-.'-c.: bm::n I]ll.: ﬁrﬂ and I;hn: ]u.sl; 'I:|'.||.:
second is now supplicd by my frst specmen. The dimenstons of a series of the upper molars may  be
|.:'i'|-'ll.'l'| as follows :
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[angih. Widih.
M, : 45 mm, 46 mim.
M. : 51 . LE
M, : 43 . (st the inper side)] g2

Hab.: Sze-chuan, Yun-nan and Shang-si(?); Lower Fleistoceme.,

Bhinoceras plicidens Kok,
(Pl. V., figs. 3 & 4)

Rhinweeros plicffens, Kokes, Pal. Abh, 1., 1885, p. 22 (50), FL. VI(XI), figs. 6§ & 7; Scucossex, Abh.
K. Bayer. Akad. Wiss, 1L CL, Bd. XXIL, 1903, p. 56

Khengeerss  proafirsis (non Favcoser & Cavroey), Koxes, loe, cit, po 30 (38, PL V(X), fig. 11, FL
VI (XI}., fig. 2

Riliwocores sp., Kokex, loc, cit., p. 34 (63), FL I (WILD)., Ag. 3.

In my material, the present species s represcnted by iL left lower modlar, which may probably be
the first. )

The molar iz entircly unworn amd measurcs gGmm. in length, 27mm. in widtlh and Gzoon. in bheight.
The outer posterior fexure of the anterior lobe is very acute, being less than a right angle.  The costa
of the same Aexure is most prominent at the part, which corresponds to the upper hall of the posterior
lobe, The outer posterior flexure of the posterior lobe is almest & right angle, the costa being however
perfectly rounded.  The unworn upper cdges of both lobes are irregularly tubercular. The anterior and
posterior cingula are very prominent and alss tubercular, A small accessory tubercle s present at the
entry of the posterior valley, The surfaces of the molar are very finely, vertically striated ; in the interior
walls of the wvalleys, the strdations are radiated from the bottom. The molar is yellowish brown in
general, but many parts are tinted with shades of black, The surface of the molar is very sticky to the
tonguee, this being a proof that the present fossil belongs to a young age.  Indecd, this specimen is very
feebly fossilised, bearing a small quantity of cave-loam.

H:b.: "E'ur:-nn.n, Sze-thn:m, Ho-nan and ?:Lng-ﬂl_-ki;ng R.; Lower Pleistocens,

Bovidae.

Proboselaphus, pgen. nov.

'rhis. AW frenys T3 VEry T ffmfuﬁn:. Ll '|:|rh."|.u'|:'|:|.l|.-|! HHu]l-hqmrr"_'d. s wi.d-ul_'r' m:'nmluﬂ smiall horn-
cores, which paint backwards and are trangular i a transverse section, the ™ bovine,” hypselodont molars,
the surfaces of which are rough, amd the presence of theee foots to ecach wpper molar being almost
similar in both genera.  Bae, the former differs rom the latter ehiefly i the moch more comvex apecal
surface of the skull, i the more slesder horm-cores, which are pot very elose to the oobits, in the
very fecble lateral ridges of the pesiviale, in the comparatively large parictal sueface of the supra-eocipital,
in the wpwardly curved sygomatic arches, in the presense of a median keel and a very feeble median
groove on the bast-ecofpifade, amd in the muoch less lypselodonty of the molars.  In certain charncteristics
I.l:,l' which f"ﬂ&aﬂfﬂﬁ.ﬁ.ﬂ: i= rJ.'i!iI.i!'li,'.'lliHE'llJl.l [roiny IL-:::’J,#.&M, Ly same (SR remdinds us of Titrdeares on the
ome hand and of dAwea on the other,  Mrofoafapdes however differs from fefrceror chiefly in the

rl:nnr]u.lﬂ}r ]urgl.'r =EE, in the ]H.'lrﬁ-t-l:ln-_:, which are |:r|.'|.'i|.'v|.'|._l,-' :rnurgi:n.:l o Bl r;h:lu]l, in the ab=ence of
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additional, anteror homs, and in the very complex, rough, * bovine ™ molars ; and from Asee diiclly in
the less convex apical surface of the skull, in the horne=cores, which do net lie very fAat to the skull,
and in the presenc: of spurs Lo the ujrpr modars and of outer ACCERSOTY columnz to the lower molars.
Further, Frodoscfapins differs from Poradesalepdos, which has been founded by Scilossir upon o certain
type of teeth, in the larger size and o the presence of accessory columns to the molars, It is my great
regret, that [ am not able to observe the lacrymal region, owing to the imperfeciness of the unigue skull.

Proboselaphus watasei, sp. nov.

(PL VL, figs. 1-3: Pl. VIL, figs. 1-4)

This species is represented by a skull, associated with a masdible and with an atlas, The skull, as
well as mandible, s rather strongly distorted, certain parts being broken off, so that the anterior parts
of the snout, the parts anterior to the orbits, the right zygematic arch and the befi horn-core are not
pressil.

SEULL i —The dimscnsions of the skall are as follows

Lengih .. iae aon wen s 280 moy. 4+ a (probably po less than 300 mm.)
It feomn the anterior border of Dy backwards ... .. ... .. i35
Width at the eypomatic arches oo cr sir s car war e 130,
Diitte at the upger Bosders or orhitz .0 w0 d e oee aae [
Ditke Bt the hom=corss ..o o ven aes srr ses ane oaee wes 35 .
Ditto of the ooccipital Pegion ... oo sr wee sen mer e aa 90
Distance of the hom-cores v e mer ser wae ore ser sa 50 .
Height just behind the hom=cores ..o vor vee ven dnn aee aie Ao

3 .
Ditto above the upper margin of foramer Sa@imem . e .. 58

Dikte of the occipital region ... i i e vie ver dea

The skull is leng and slender, with considerably convex apical surfoce, the convexity mearly corres-
pamding to that of Fefearcres, boeing greater than that of Sesdgpdes and Dwdoina amd smaller than that
of Awe. The fromtalic, measuring 1iomm. + a in length and 45mm. in width, are slightly depressed at
the region between the orbits, but distinctly convex in the posterior parts.  Just above cach orbat, there
is & raised zone, being bounded inwards by a distinct groowve, which is wery conspicoous just above the

[ ]E

(L e | =—wuliler

1

el fiur

Fig. 3 Transverse section of the right hiermecoms ml bass; nal, B,

anterior end of the orbit. The sudace of the fowiafa appears to be smooth, not tubereulated as in
Hm.l"ulp.ﬁw: and Peforrie, The hom-cores anze from ihe [mh.'riu-[n.h_'ml cormers al bhe _.l"nr.u!'rrﬁ'ﬂ', ]Jd:'inl:i.rq;
backwards and very slightly wpwards, and are very small, slender, irregularly tdangular in transverse
:-a’.‘l!iurl, wloch measures Foamim, I cirl:lu‘n‘e.:rvl:pl:re. The bomes of |1-.r|'r'.|-|:n|:-1'uh extend rl.ru‘tb.:riuﬂ:,r As far a= Ko

connect with the raised zones just above the orbits. The paridede s well-developed, measuring Jomm.,
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in kength, as well as in the wadth of the anteror gart.  The surfaee of the parichnf s markedly conwves
and  smiooth.,  The lateral fidges are feebly developed, being sot so prominent as n Seeefeplee and
Padoizia.  The parictal surface of the sopra-soopifa®e 15 comparatively lorge, fosming an rregular triangle,
which i3 25mm. long and Gomm. wide. The posterior syrface, i. e oceipital region, of the skull s com-
paratively high amd sot very wide. The part just above the foawes seggeew s strongly peojectod.
The occpital eondyles are very large, measuring 43mm. in keagth and 20mm. in width at the base.
The distance from the owter angle of the base of one comdyle to that of the other is pomm. 5o that,
the extent of the comdyles compared with the width of the ceciptal region s much greater than that of
Ludeista, but nearly corresponds to that of Sescdepdus. The foramen wagusan is more or less trapezoidal,
with rounded .u.11:_|,;||.':1. agied  fweasunes I il I 3mamn. i ||_"r|gﬂ| i the median line and al:_'.ng the
lateral sides respectively, and 35mm. and goom, mowidth along the upper and the lower side respectively.
The zygomatic arches are not =o straight as in Bosalepdes, but are moderately curved upwards like
those of Fefraoersr. In the middle part of the median line of the dase-eogpead, there s present a small
micdlian k'i[r which iz bordered oi either sidc h].* i ill.-ig'lliﬁll::‘lt |:||:|:|n::-u|'n|:|r|; theese fwao d;:pn:_:ju:.ns necet
cach other, just anterior to the lecel, so as to form a very feeble median groove,  In the &cbhbleness of
the median groove, Preodosclapbns reminds us of Ftraceres, but not of Seralepdis and Dudodsra,  The lower
ends of the deffle frmpamive rest almost in the level of the desf-oredmiten’y.
MaspinLe (—The dimensions of the mandible are as follows @

Length i con mee wme ae 200 mm. 4 a {probaly no bkess than 220 mm,)

Ihtte froma the anterior border of 1y backwards ... .. .. ... 09 .,
L T T T TR P TN 130
Diitto below the mandibular condyle .. .. 0 0 ce e [ a I
Distance from the mandibular condyle to the mandibular angle e

The transverse bars of the mandible are moderately bent wpwards and have verr convex outer
surfaces, which give a robust appearance to the bars.  They are very thick at the molars, comesponding
to the stout bases of the latier, but peculiarly bow at the Arst molar, where they are 3omm, high and
azmm, thick, while I:I'h_'_:r" are highur amd  thicker antersorly, measuring 340um. in ]'buighl; amd 12mm. in
thickness ab the secomd milk-modar.  The coromoidal processes are wide and very thin, measuring 2Bmm.
in width and 2-3mm, in thickness above the svpomatic arches and are gomm. hi“h- The checks are
Aattenid and shghtly concave, The mamndibular angles ame projected  postediorly,  The part just anterior
tor the same is nn:rl-:l.'-:":,' |:|r|.|j-|.'|:|.-|.'|:| downwards, so that the ventral sde of the transverse har is concave

at the portion anterior to the projected part.

Trern :—Milk-molars, except the frst, and meolars, cxeept the last, of gpper and lower jaws arc
present, belonging to the tpe-specimen,  They measure as follows
Fiitin a1 Vwight culside TRt wf
Length. Windihe grindivg seslee the juw. Uhe crenwn,
Upgper 1y - 18 mam. 11 mman. 1D mm, 7 mm, ditto
M wm L J- = g . 5
e alyie 2 o, 13 . 15 w "
M, : |, - - (S G, - 1 |- 266 mm,
e M a8 20 . L+ B . J- kR
Lower 1D, ¢ . s B £t B TR ditto
a g 0 9 . F & e, "
TR o . 13 » - [ = =
M, : 26, i [ - g . 25 mm,
w My 28 15 4 W e o, 30,
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The milk-molars are strongly worn, with largely exposed dentine and very narrow erescents, - Each
of the third and last upper milk-molars has a large mner accessory column, while the second lacks it
The last upprer milk-maslar haz a Sppur L tlee  inner Eumturi-:n' sorcler ol the |a-cm|:|:ri.-:u' crescent.  The
second and third Jower milk-mwolars have sarrow  prinding surfaces amd extremely  parrow  erescents,
without AcCessOry columnx, while the last has a wide g'riluﬁng surfuce and very small and namow
crescents, with two inper and two outer accessory columns, of which the outer ane exceedingly large and
directly connected with the tooth proper in the geinding surfiee, while the inner are small and froe.

The surfaces of the melars are very rough, as in Sesfepdng.  The costie of the outer surface of the
uppEr molars amed of the inoer surfoce of the lower molars are rather fecble, while the olds of the wame
are very prominent. The first upper melar has a mederately large inner acocssory column amd has a
distinct spur on the outer posterior border of the posterior crescent and a rudimentary one on e inner
posterior border of the antedor ercscent and another on the outer posterior border of the posterior
crescent,  The same mwslar has theee moots, of which the outer two are 12mm. high, are slemder and are
anterior-postedorly compressed, the posterior side of the anterior one and the amterior side of the posterior
o being vertically grooved, while the inmer root is tomm. high, is bifurcated distally and has a vertical
groove on the outer side.  The second upper molar has a distinet spur on both the inner anterior and
the inmer posterior border of the anterior crescent and on the inmer posterior border of the posterior
crescent, besides a rudimentary one on the outer posterior border of the posterior crescent.  In this
modar, the roots are also three in nwmber; the outer two are Smm. high, are mther stout and are oval
in transverse scction, whils the inner one is very large and exceedingly low, being almost liahle to be
taken merely as a long opening of the pulp.  The lower molars are namrow and have each two rather
slender outer accessory columns, of which one is situated just outside between the twe lobes and the
other at the outer anterior cormer of the anterior lobe, FEach of the first and sccond molars has two
roots, which are very stout and anterio-posteriorly compressed; the roots of the first miolar measure
pomm. in height at the ooter side, and those of the second molar Smm. in same.

ATeas ;=The dimensions of the atlas are as follows;

Length oo cio vad dea e mei o ies 05 mm,+a (probably about 75 mm.)
Diitto along the lower median line ... 35 . +a (probably about 40 ;)
Width at the anterior articular processes... ... ... .. 245 =00
Ditto at the narmowest middl: part ... . 0 cor ver ree e 65 ..
BIEO o, i e e i T RNE  tad te  RD
Width of the central canal at the amterior side ... ... .0 .. 3 &
Ditto at the posterior sde... .o e0 s+ wer sen fes owew was Al i
Height of the central canal at the anterior side .. o0 cor en 25
Diitto s the posterior gide... 0 e wee e dee aee wee s 35

Fig, 4.  Awicrsor view of the silas; nal, sise
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Though it is almost impossible to give here exact dimensions and precise descriptions of the atlas,
owing to the imperfictness of the specimen, I am able to point out, at least, two points of differences
from that of Omdoisie; the anterior articular processes are very strongly stretched laterally, being much
more so than thoese of fwéeisia, and the ceniral canal is much wider downwards than upwards, while that
of Dwboisia is wider upwards than downwards. The anterior parts of the wings, just hehind the anterios
articular processes, are exccedingly thim,

The present specimen is very well fossilised, being embedded in hard hrown clay, so that I consider
that, it belongs to Younger Pliocene,

Proboselaphus liodom, sp. nov,
(Pl. VIL., figs. 5=8)

Another spocics of Froedoscdfaplns is represented by one first right upper and one first Left upper
malar and probably by a right lower milk-maolar.
The dimensions of these tecth are as follow:

Diikio ai the

Length. Wikt prinidling s Hlesghi-
High: uppeT M, : 27 mm, &1 mm. p i, G mim.
Left w M 25,5 ., I o, V-
Right lower I ; 12 o 1,5 ., 15 o - [

The molars are very little wom., The costar and folds of the outer surface are very prominent, the
former being much more so than these of the genotype,  The crescents are rather large.  The spurs arc
not well=developed; in the right molar mentioned, they are represented by fwo very foeble ones on the
inner posterior border of the posterior crescent and by a very insignificant one on the inner anterdor
border of the same crescent, while the left molar mentioned, has noe spurs. The inner accessory columnn
is higher and stouter than that of the genotype, is prismatic, with tringular transverse scetion, amd has a
vertical groove on the inner sicle.  The daner surface of the melars i3 rather rough, but the outer surfice
is nearly smooth, the eostoe and Folds being especially so.

The last lower milk-molar, which i= probably referrable to the present species, is strongly wom, with
larpely exposed dentine, The crescents are wery narrow.,  The worn surfaces of the outer cones are
much wider than those of the inner. There are two outer and two inner accessory columns; the worn
surfaces of the former are small and owal, while those of the latter are very large and triangular, being
continued with the worn surface of the tooth proper.

All the three specimens above described are rather fechly fossilised, bearing a small quantity of
brown clay., The interior walls of the pulps are coverod over by a thin layver of calcite crystallines, 5o
that, the present specics may probably beloag to Younger Pliscene,

Several comparisons of the first upper molar of the present species to that of the genotype ane made
in the following table:

Upgper M, of P ferfaser | Upper M, of P fisdow

(1) One distinet and three redimentary spurs present. | (1) No spars, or a single rodimentary one may be
: present.
(2} Inner accessory column low; the inner EI.'Il.'ru'I.ll;-L"E (2) Iner acccssory column high; the inner surface

rovumcdel. flat, with a wvertieal median groove,
{3) Outer costa=  rather fechbly projected, and | (1) Outer costae strongly projected throughout the
cepecially kess so near the tip. entire hwight.
. Original from
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(4] Faolds of the outer surface stromgly |.-mja:md.| (4) Folds of the outer surface strongly projected,

the median  fold being  especially o and | the median fold being alowst equally as much
strongly curved amd turned up backwards. . az the others and not strongly curved and
I turned ug.

(5} Vertical grooves between the costwe and folds | (3) Vertical grooves between the costa and folis
rather shallow, the groove just anterior, to the very deep, the groove just anterior to the
miedian fold parmwing downwards to an acute : median fold retaining almest the same  width
peint. [ above as well as below,

(6] Inner, as well as owter, surfece very rough. nner surface very rougl, bot outer Ace ess
I Il fu 1 |{|'j-}| | i Ty gh, b surface e
g, cspecially  the coste  and  folds  being
| perfiectly srmooth.

Fuollowing Proaro, his Sesafepbus feofedders from the Indian Pliocens may not belong to Sesefabin;
there are certain possibilitics that it is referable to Mroforafeplos, though it is at once distinguizshed from
my two species by its larger maolars,

Comgparison of Proboselaphus to the allied gencra.

The apical surface of the skull of Serafgpdes and Dedorne is not very convex but pearly flag, while
that of Tetraceros, Profogelaphns and Arvos is markedly convex, the convexity being most prominent in
the last genus. The posterior parts of the frecfafie of Adwer are especially, strongly raised, but are not
sooin the other gencra.

The hom-cores of fhuil:n"ajﬂ.ﬂ'u.f ang irr;*_-'l:r.u!a.r]}' tri.'-l:pgula.r in transverse  section, like those of
Seeelaplis and Dedorsde, but are much more slender than, and about half as wide as, the same, The
bases of the horn-cores of Predescfapine are not so close to the orhits as in Rurf.n‘ﬂ.ﬂ:u: amd Swdarsta, but
are situated rather far from them, semecwlat reminding us of those of Awese,

The orbits of Dwdeisia are wvery low in position, the upper side Iying much, lower than the frontal
surface of the skull, while those of Bercleplus, Profoscfapius, Tetvacoros and Awor are nob so, the upper
surface of the rool of the orbits lying almost in the same level as the frontal surface of the skull,

The poeriefaly of Tefrageres and Awor is rather short, but that of Boscdlaplrr, Dubolzra and Fraforse-
faplus i long amd well-developed,  In Dwdeisia, as well as in Besefapdos, the ateral rdpes of the
fasivfale are very prominent, while .'I:h-u]." are very Reble in Bvraceres and &m{fdpﬁﬂl. The ]1;|rir!ta.|
surface of the swpra-eeedpitalr of Tefrmeeror, Prodosclfapbns and Awsea bs comparatively large, but that of
Boselfaphne and Duboiste appears o be exceedingly small.

The proportion of height to width of the occipital region, i e the posterior sudfce of the skull, of
f:ﬁ"mﬁ.-mfﬂ‘mh'; is much greater than that of ﬂap'ﬁllp.n'_'r and Defoinie. The l.rrl.qm:rl'.h.ﬂ o the extent of the
vecipital condyles to the width of the ocopital region of Professdapbig, as well as of Sesefaping, is much
greater than that of Dwdarnie,

The median groove of the desfoccipifale of Fotraeoras is very feeble, while that of Bosalapdus and
Luboista is very prominent,  In Profescdapdns, the Sem-oecmitade has a median keel in the middle part of
the meedian line and a very fechle median grocwe anterior to the kesl, Thus, Freodesalagiie: reminds us
of Fetraveres in the feebleness of the median groove, and of certain Bovines in the presence of a median
kol

The dwiier gpmpanior of Totraceros aml Prdoirie project downwards below  the level of the dae-
oeefpitale, while those of Bosolepbur and Proferfapbng end almost on the same level,

The surfaces of the molars of Serdfapbes and Prodosefapdes, as well as of the lower molars of
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FPoraboseleplns, are very rough, while those of Fomeeeros, Dwdeisra and Amos are shizhtly rough or nearly
smooth. Each upper minlar of ﬂaﬂfd‘h‘ﬁm amel ﬂnﬁu:ﬂ'ﬂ'p.ﬁm ks three o, while that of Frfracerer and
Dhrboisin, as well as of the other antilopes, bas two roots.  The spurs are well-developed in the upper
molars of Beselaples, Prodoselaplus, Dwdoisia and Forabosclaping.  The presence of accessory colymns in
the molars of several allied genera is shown in the following able:

Tetracems.,  Famlastlaphus.  Dulefsie Proboselaps Tarsslaph A,
Upper M, : 1 o r i 1 1
gin M 1 o | i 1 i
TR 1 o 1 # 0o 0
Lower M; [ o I T ] i
w Mg o o 2 3 5]
My 1 | o P o o

Dubaizea resembles Tefraceres in having an accessory columns o the upper molars and on the first
lower malar, but differs ffom it in lacking the s on the last lower molar. The relation of Peeadose-
fapdes to Tifraceres (s quate a contrast, the first resembling the second im0 having an accessory eolunm
on the last lower molar, and differing from the same in the absence of accessory columns on the upper
molars and on the frst lower molar.  Aees 5 nearly similar o Dwforsde in the accessory columins, bat
differs from it in having none on the last upper molar.  Bosolapbes 8 sAmilar to Area in the accessory
eodumms of the upper molars, but differs from it in having two accessory columns o both the first and
second lower molars.  Prodoselaplins iz quite similar to Sesefapdvs.  Having mercly the accessory columns
in mind, we may arrange thse genera as follows;

Probegclaplng & Bepdaphus
ironx
Fireabosedapling Lhuadossir
¥ ,

Tedraceres
To summarise the common charcteristics of Predosdlaplus and Boprfaphng, distinguishing them from
Dwdoisin, we may enumerated the following:
Proboselaghus & Bosclaphus : Dubaisia :
(1) The orhits are high, the upper surface of thl:! (1) The orbits are low, the upper side lving on &

rocd |}'ing on the same level with the 'I"rn.rlta.li much lower lewel than the frontal surface of
surface of the skull.” the skuwll,

I:':!} Thi [T of the extent of the occipital | (2) The proportion of the extent of the ocipital
condyles to the width of the occipital region is condyles to the width of the occipital region is
great, being about 0.8, =mall, being a litthe more than o6,

(3) The Safle fpovpanior are not much projected | (1) The Sefle  frapamive ane much  projected
downwards, ending almost o the level of the downwards, as far as below the level of the
dersi-oecipibaly. [ derst-aers e,

(4) The molars are wvery rough; each upper molar i (4) The molars are rather smooth; cach  upper
has three roots. | melar has two roots.

(5) Each of the first and sccond upper wmolars has | {(§) Each of the first and second upper and the

an accessory column, and cach of the first and | first lower molars has an accessory column.
second lower molars has two, |
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The common characteristics of Senfapbdns and Defoisie, distinguishing them from Proforabepbdes, are

as follows:

Bazelaplus & Dwheisia Frodoselaphus,
(1) The apleal swurface of the skull is mot wvery | (1) The apdeal swrface of the skull = very conves,
CORYCR.
(2] The horm-cores are not very shender, (2} The horn-cores ane very shender.
(3) The parfetalc has prominent lateral ridpes. | (3) The parictadc has very feeble lateral ridges.
(4} The Sag-ocapifale has a very distinet median [ (4) The hue'—aﬁa;nr.mﬁ' has a very feeble median
prone, | proove, besides a median keel.

Comparing these two sets of tables, one may incline to consider that, the common characteristics of
Frodogelaphns and  Hoselapls are more important than those of FBeedfapler and Dwbeicia,  Then, it is
almost unguestionable, that the mutual relation of Profoeafaples and Beselaplins s more  intimate  than
that of Sescdapdnr and Owloir,

In my opinion, Prefoscleplus i= more primitive than Sescfapdws in many characteristics, e, g, the
very slender homecores, the less hypselodonty of the molars, and certain generalized characteristics, in
which this genys is neaner to Tetraceros, Amoa, &c. than .Hru.n'.l"aﬁﬁw.r i= e the =ame.

It = believed by certain aothors, tlat Besclapdes s a near ally of the Bovines, Now, oy new
penus is more Vboviee™ than Bosalapdes in certain respects. The apical sudace of the skull of Profose-
faplus is much more covex than that of Sesefapbas, showing an approximation to the more convesx
apical surface of the skull of Aves, as well as of young Bovines, The horn-cores are not so close to
thi: orbits as those of Sorcfgpbes, but are situated rather far from the =ame, somewhat reminding us of
those of Awse.  The parictal surface of the swprr-orcipitalr of Profoselaples, as well as Awog, is larger
than that of Besefapdns, The zygomatic arches of Frofesciepdus are not so straight as those of Bote-
fopleug, but are curved upwards like those of many Bovines, The fasf-occipifale of Profordfaphes has a
median keel, as in certain Bovines.

The probable interrelationship of Podescdlapbns and the allied gencera may be shown as folliows;

Boselaphi
Armz
Prodoselaphus
Dinbwsia
-
Fa
MHQ "..-".‘ T
. e
i, _'_,-"
-
Buffelus sp. a.

(Pl IX., fgs. 4 & 5)

A fmgm:nl: of & ledt ramus of & mandible, bearing: two milk-molars and a picce of & first molar,
and two isolated last bower milk-molars in my msaterial represent a |=rg=|: speCics of buffaloes characterised
by wery rough teeth, like B, plefmdions,
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The milk-molars and molars attached to the mamas of 1 mandible measgre as follows ;

Libo al Ul Height alsve the
Laengih, Windihe griveding surface,  margin af the jaw,

Iy s 25 mm, 13 min, 11 mim. 21 .

de: 45 11 Fﬁ o E' i1 35 (1]

M, ; anterior Do ; L I7 B =

The milk-molars are i:|i|'_:'ht|:,-' WIHTE. The ogter coste of the last milk-molars are wide and wery
prominent. The outer accessory columus of the same are rather slender, The first molar s oot fully
Erown, 1:|rl|.:|.' the ti'|.1 mu.-:l'li:ng abowe  the 1r|.=q_!|i:|k af  the j:w’. The bmer costa and folds are Viery
prominent, the former being considerably wide.  The vertical groove just anterior to the anterior costa of
the infier surface netains an almost constant width above and below, bang aob so parrowed  dowrwards
as in the pext specics,  The surface of the tecth iz execcdingly rough.

The Mragmcent of the mandible vseasures 4Bmm. in beight, and 2gmm. in width at the middle lobe
of the last milk-molar. Hoth the tecth and the fragment of the mandible are whitish, the latter being
howewver  insignificantly  patched with light blwish shades.  This specimen is highly fossilised, being
embedded in hard brown clay, The preumatic spaces of the same are stufled with calcite crystallines,

One (left) of the two isolated last milk-molars quite coincides in ewvery feature to that of the first
specimen, while the other (rght] s much smaller than the same and has a less rowgh inner surface.
The latter ApEATS rather ta I'ul.-r.-ng tor an intermediate form between the present and the next  species.

The dimensons of the two milk-msolars are as follows:

Loiino ot b
Lamngth, Wikih. grimling surfuce, Heighe,
Leit I : g, T, 16 mim, L . 40 mim,
nght I-|| H 4, Id 4 I ] B .

Both milk-mwlars are yellowish, with patches of prayish shade=. They are rather fochly fossilised,
bearingr a amall |:||.1.'|.11ti|.:.-' of hrown :l:].". Thi= species may ]:lrnhu.hl:r' h-u]lmg Ek 1Il"|1|.1nl_=|'='r Fliocome,

This species is characterised by large and very rough teeth, like Safefes paleifons (Fatcoser) of
the Indian Pliocene and Pleistocens, There may be some ||-l:m:i|.1|'|il:,-' of thiesss two 'I:u.'i.rq; :inliL-n'I'ira.l,th.lugl:
I am not able to state this with certaimty, because the latter species is described  chiefly by =kulls, and
not by teeth.

Buffelus =p. b.
(PL. VIIIL, Rgs. 1-5)

P Bubaius sp, Kokes, Fal. Abh., III.. 1885, p. 67 (9s5), PL ID{VII), fgs. 14 & 20; Scouosser, Abh.
K. Bayer. Akad. Wias, 11. CI, Bd. XXII., 1003, p. 158,

Another specics of buffaloes @8 represented by a set of dglt upper molars, by a nght ramus of a
mandible, which bears o st milk-meolar and e first two meolars, and by an dsolabed Grst Aglit lower
malar,

The upper molars measure as follows:

| Hup al With just ar BJittee at the
Lamgth, 1fe bane, the hase, grinding surfnce, Hewghl.
M, : 32 mm, 22 min. 27 o, 17 M, 5O [
M, : L1 35 o . 13 63
M; : anterior lobe: 16 — o 9 —

The frst modar = moderately worn, and the second &= only slightly so. The outer eoste and folds
are prominent.  The inner accessory columns are very stout and have a rounded inner surface,  The
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crescents are larpe, more or les quadrangular, with much compressed inner and  outer borders, The
surfaces of the molars are nearly smooth and are covered over by o considerable amount of cement,
The tecth attached to the fragment of the mandible mentioned measure as follows:

Dhitiss at the Ihicis abwive the
Lemgth. Width., griniling =esfacr. Haighs, margin of the jaw.
Dy 3 31 mm, f.4 i, 143 i, 25 mam, 3 mm,
:ll'l[lu . "Iﬂ L |5 ] Lf] L] ;? L 0 "
j"'! i i3 w 16 " ' w e e

The inner costie and folds are wery well-developed, the froer being especially prominent,  The outer
accessory colunms are rather slender. The anterior lobe of cither molar s provided with two very
distinet spurs, which risc mearly from the tip of the outer cone, diverge inwards and extend as far as to
mect the outer surfuce of the inner cone.  The surfaces of the molars are more or less rough, but muech
less so than in the prececding specics, amd especially the costa and folds are almost perfoctly  soooth,
while those of the preceeding species are very rough,

The isolated first lower molar, measunng 30mm. in lengeth, 1Gmme in width and ssmm. in height,
differs I'n:_ml that of I;|1|: run_'j__'?'l.‘lll.rl:l_: :q.u.'L-inu.'n i the total abeemee of S|,

The ramus of the masdible mentionsd measares as follows:

I o R e et T oL - P G e B b = L=< 205 a4,
Height at the middle lobe of 10 2or sie ser wee aes 30 .
Ditto at the anterior lobe of M: .0 ¢ cr e fo
Width at the middle lobe of I3, .0 v cir cd o - -
Ditto at the anterior lobe of M. ... ... 0 0 2

The tecth are yellowish, the exposed surfaces of the dentine and cement being however black. The
ramus of the mandible is grayish white. All the specimens referred to ane slightly fossilised, the tooth-
sockets and the crecents and pulps of the molars being stuffed with a guantity of brown clay.

Hakb, : China (Sze-chuan and Yun-nan); Upper Fliocene,

Bibos goron, =p. nov.
(Pl IX., fg=. 1-3; Fl. X, figs. 1-3)

A picce of an uwpper jaw with a last left molar and an incomplete keft raimus of a mandible with a
last premolar and all the three molars, in my material represent a very ancient specics of gawrs,

The teeth messure as follows =

Thitto at the Hcight outsida
Ligegthie Widih, griteling surface. n'ﬁLe .
Upper M, (east in the jaw): — 39 . — =
s M 3% mm, 28 . Il A 32 M.
Lower Py {cast in the jaw): - JE 13 » = ==
Y B, : ], Ty G, 0 i, 28 mm.
M, LE 18, 17 jo
wo My 33 . 19 4 17 ¥,
i Mg 47 w (IR [/ af

The last upgeer molar is entirely unworn and ‘measures Bymm. in heiplt of the crown, The ecnwent
is very abundant, almost covering the entire surface of the molar and perfectly filling up the crescents,
The ouwter coste and folds are very prominent; the former have very  distinet bousdares, the  vertieal
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Erooves hrd.uirg the P-m:t-..-rim swde of the anteror costa and the antertor sude of the |tht~1‘ir.u' okt
being w-shaped in horizontal section. The inner accessory colomn iz very  stout, with roanded  mner
surface, which is mwre projected bwards than the molar ploper.  The inser swrface of the molar 15 very
rough, but the outer surface s nearly smooth, and cpecially the costar, and folds are perfectly so

The lower premolar and molars are strongly worn,  The cement is exceedingly abundant, the costas,
feslils mmed RCCEEROTY columns hu'lrlg almost perfectly covered over, The inner coste amd  folds ane Vory
prominent, the former having very distinct boundaries. The middle vertical groowe of the inner side is
.':|:|.:|.1'|'|l:|.r nestched :.'lnrlg the boundary between the anteror amd pesterior lobes, belng w-shaped in hor-
zontal section.  The outer accessory column s rather slender. The outer surface = very rough, but the
inner surface is only slightly se. The total leagth of the last twoe premolars and three msolars i 18omm.

and that of the molars only, i= 115m0mM.

The transverss har of the mandible = very stout armd u:dcl:u.-i.:liaqgl_'r' ]Ii;,;h. nq:-'rrvl.'x|.u1n|:1i.1'q_r| tre the very
preat ypselodonty of the molars, The dinensions are as follows :

[P e T T T Uy 0 LRy S e 200 mn, + i,
Tich b Eee Ty s amar i S wmnman sk s s -
Ihtter at the posterior lobe of M, ... 0 e cr o 35
Diitte at the pesterior talon of My 0 cee eer wan oae o .
Height at the B, 45 .
Ditto at the posterior lobe of My i vee ver wee e 5w
I¥htko at the posterior talom of My o0 e cee oe ae o .,

The teeth, az well as the fragments of the jaws, are white in colowr and arc strongly fossilised,
being embedded in hard brown clay. The intedor walls of the pulps of the tecth, as well a= of the
pricumatic spaces of the jaws, are covered over by a layer of calcite crystallines, It iz wery probable,
that the present specimens belong to Younger Pliocene.

The present new specics may possibly be not strictly identical with thar deseribed as Sifer sp. by
Koxes and by Scuiosser, though both are undoubtedly very close.  Following Sceinssex, the latter
belongs to old Pleistocene and  his specimens are black in colour, so that the covironment may be
entirely different from that of mine, In the present species, both sides of the middle fold of the outer
surface of the upper molar slope Torwards and hindwards respectively, till they reach the anterior and
posterior coste, forming there sharply notched vertical groowves, which are sshaped in horizontal section,
This characternstic 13 nof well indicated m Kokex's ng. & 17, F. II I:"n.":l. The vertical Ernove
between the two costa: of the iaper surface of a lower molar of the present species is sharply notched
along the boundary between the anterior and posteror lobes, being distinctly g-shaped in horizontal
section.  Thiz characteristic is also not indicated in Kokex™s kg 1.

The present species, Kokex's Bifes sp, B, pafespawrrs (Fawcoxes) RKOTisevee and S rawens
le:ITH A very gigurll:i.c- The =econd and thind |'.|-|='|u-|'||'.; to Pltiﬂlr.u.‘erw, while tle last h:]LlngrL b recent
times.  Unfortunately, 8. pafeaganrns is letle known, being based wpon an imperfect specimen, with no
figrures and no precise deserptions, and following ROTiMEvER, it i= quite indi=stinguishable from & paieems,
The spresent species differs from M. pawrns almost in the same characteristics, by which Koxex's fibos
s is distinguwished from the same, e g the smaller teeth and the better developed coste amd  folds
There i= some possibility that the present specics 5 congencric with some of the Indian fossil foems
described as Probubafus, Awplibor and Leptobos, but none of the latter is very gigantic.  Judging from
Rirmevern's description and figures, the united length of the premolars and molars of Deptodes falvomerd
from the Indian Pliocens appears to be much shorter than that of the present species.
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Summary.

The fossil mammals included in the present paper may be divided into two groups sccordimg to their
environments. The first proup consists of those osccurvng in brown elay, which s evidenily a decomposed
product of lime-stone.  The species belonging here are as follows :

Slhegoelon orientalis.

Si. sENcasEs,

Averatherivn Magfordi var, Spparinwm,
Frofosciapins watas,

I Koo,

Hwffolus sp. a

8, Sfh b,

Bites goron,

Among this group, the specimens of S5 erfentalis (pars), S swcnsis, A Wawfordi var. Rigparfonnis,
£ spataser, B osp.oa (pars) amd Bid peren are very well fossilised, with the interior walla of the pulps
aned  prieumatic spaces coviered over by oa thick layer of caleite crystallines, and are embedded in hard
clay ; while those of S eeicndalis (pars), & fSodbew, 8. spooa (pars) and A sp. b oare rather fechly
foesilised, with the interior walls of the pulps and pacumatic spaces cowvered over by a thim layer of
crystallines, and are attached by a quantity of loose clay. These differences may probably be due to the
fact that the former were entirely embedded in the strata, while the latter were more or les exposed to
the air. The worn surface of dentine of the presemt group is usually very sticky to the tongue. As a
COMpEArison, [ tested a number of feeth of Aceratborinm Maoford var, .&r:lp‘hwr.:'m.lm and fﬁl,!:parian rielutfo-
_.l';'m’, which were obtainsd from eed 1:L'|:!,rI amd I have confirmed the fact l,'.'l'n.l:J the worn surfece of dentine
of these teeth is not at all or only slightly sticky to the tongue.  So that, the present group may very
probably be younger than the Aipperion-fauna, as the much mwre sticky dentine indicates. On the otler
hand, the present group may probably be older than the mext group preserved in cave-loam, because it
is better fossilised than the later. 1T am convinced that, this group, being typified by the associated
occurrence of Averarberines Senferdd ovar, Sipparfoneey amd the Stegodonts, may probably belong to
Younger Pliocene,

The second group comsists of those occurring in cave-loam, including the following species :

Llyeewa wleina,
Riingreres sincrsis,
Rk, plicidens,

The specimens of this group are very feebly fossilised, the palps and pneumatic spaces being free of
calcite crym:]linu angd  the teeth I:u:ing :v.'tr-:rngl:,r colowred, This group Pml:l;l,hh,! h|=|.n|1u5 tor CHder
Pleistocene.

A comparizon of the species of e Stegrodon-fauna of See-choan with the allicd ones of that of India
amnd of Jawa is made a8 follows :

Sae-chuan. Siwalik. | MNarhacla. Jawva,
."LCl"-;g.:.\-.l".-.l.rr erivrdardiE, X hr.-.u-.i'r_-.l'-mru, ['l'ru;;l:rfr':: [ St fu,:f.g'r.:r'.'r anid g'mu':';a:], . {E.f_ ﬂr'nmqﬂw]l.
ancl greecsr]. | |
S, sinwmsis. S olgfed, (54, dustgrmes and groncsa), |.'i’ srige i,
Aecratherion A fords AL Sy, ! - —_
VAT, AR, | |
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Sze-chuan. Siwalilk. Marhada Java.
J"mdw_r.a.n'n‘;u toatided and ;ff:nfnp.ﬁ;m-d'éﬁaf. Fi g _r.l.u-:r.l.r.-:'ru".irn'.f. {Dﬂ_ﬁ.wlfi.-.r;r;'ﬂ#ﬁ]-
3.:;: qp aand sp. b, F peleinalens and plafy- o B paleiudicns. B, paleokeraban.

Fila movon. [f:-:'r::::u:ﬁ.r&-mn']. Bifios palieranras. [£5b, profecarifrons  and
furdwpesmidancis).

We see that, the Stpedon-fauna much resembles that of Indin and of Java, consisting chielly of the
Stegodents, bovine antilopes and Hovimes,  In India, the Stgedws-fauna follosws the Sfgpasis-forna; and
the same holds true also in China,

Judging from the fregoing table, the Stpodon-fauna of Sse-chuan is probably nearer to that of
Siwalik than to that of Narbada and of Java. This fct yiclds a meason for reforring the Stgedoe-fouma
of Sge-chuan as Pliocene.

Thi .'«'.l'tgwﬁm-ﬁ.mu of Sze-clumn i ]me:-th[:.-' related to the steppse fauna of the Hﬁ:ﬁfmu’nmfa.unn, or
else to the forest fiuna of the s, though the fauna itsell is evidently a forest fauna, as may be juced
from the animals belonging to b, There are three data for this view.  In the Arst l.l[a.l:hu.. Aceratheriwns
Mawfordl var. Spparfonnny §s common to the steppe fauna and Stpedbw-fauna.  In the second place,
Mastodmnr falnfens, which = a near ally of Sfgedar, = more frequent in the steppe fausa than in the
forest foona,  In the thind place, Peredesefopdns of the steppe fawma s represented by oan allied genos,
Profesefagdng, in the Segedr-faunn.  The hard brown clay, in which the Sfgsodr-fauna is preserved, very
much reserbles the hard reddish clay, in which the steppe fauna is preserved. 1 imagine that the
brown clay may probably correspond to a yvounger stage of the reddish clay,

Az to particular penera and species, my conclusions may be given as follows:

Besides  flpasa gwensts, another species, wiz, & wlfwa, ocours in the Chingse Pleistocene.  The
latter is chamcterised h}-‘ the most diminished anterior and the most icrepsed [.u:ud:-l.'rim lobwe of the st
upper premolir,

,S'.ra:guﬁm arteataler aned 5. marmms may  not ﬂricl:l:," be identical with 8¢ J'M:.{:;m'j and K¢ r.l".;'l"'.l'.l'.l'r
respectively, as far as certain differences are ohserved  between them. Both of the Chinese species may
|:|1'|:||;|.;|.'|:||:,-' hclr;rlg 1] 1I'|'IIJI1EI'E.!I Plipcene.

Accrathorimm Sawford? var, fppariceon belongs o both the Apparaoe-Buna and Sterodon-Guma,
1. &= |m,:|'|'.|.'|.h|}r to both Clder sund "i"-:mrLLner Micwene. Aiuereres siendrs and &9 ﬂl:l'fr.l':'ru |‘.|-l_'|m'|;: tir CHder
Fleistocens, as s reasonably stated by SCALOSSEE.

Prodoselaplius s very near fosclagpbas, and b5 more pimitive and more * bovine ™ i certain elarae-
teristics.  The diseovery of fredescfapdiv: may be an additional fact for the hypothesis that the Bovines
orffginated in e Owicotal Region, where the Bovines and boviee antilopes were abundant in Pliocene and
later apes.  Mroferefppdes aondasd and Sodbsr probably belong to Younger Fliocene,

Buffalocs and gaurs occur probably since Younger Pliocene in China. Thowe of the swecessive ages
may be tabled as follows:

Fliocene, Pleistocene, Holocene (Prehistric).
Buffelns ap. o & b Buffolus sp. 2, Kokes, Fufelos dodalis, SCHLOS=ER.
Hidos geron, Bibos =p., Kokes, o raneis, BOHLOSSER,

Some of them may possibly have been blood relations, though I am not able clearly to make out
at the present, because the material is too imperdect for this purpose.
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