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CIlm1tOC2, ~.7) 

.IH:f!lIfi'C¥!{i!r-r ~ mJi~~~~t;r...'5 .!{l!ltin~m¥t$ ~ Yff g!j vc ~ ~ ff.'15 km i'Cfft L-, [RJ $ m.{fiJ~~ ~ 

VTEZ ~ vm.*MI!f¥-~GZ)1Jf~f.MlliiJ~ItfiJ$LNJJif5;J1~:E@:Vlli c L- -ctn i?.rt -Cm-3 o i3bkt;r.. c' V'J r~Hmaf{i 

11: .1: -3 lb (7)7J~;W!'~1i < i:J~ i? t~:vtfr1J A V'JfFl~ K t'itn i? .rt-CliS-te i? L- "'iJ~,~:W(7)i± 1£ ~ LA < **11: t;;.. 
0tcV') lti*:m~ -Clli:~V'J:;lJ--c;.t5 ~o IM -;SBfIl6 ~ 8 Jj~tJj(:fr&1(~ft?JiJt¥~7JnJ!*~~fJl,,~~ng. 

m~5t~~ J 'J 7 ~~ c*I1:TI1HJifi ~ 1=r tJ.**if~ ~ J:f:I~:Lif!.1(,!!it~m 11 ~m 2 W'lKt1ibif~L-tc 

(7)7J{~fYJ--c;·t5 -3 0 ffiJ~lli:K:fJ0-c ~irm~'~~~~1iff~'LlII(7)-:;lJ~ c L-SBfIl8 ~ 9 !if.·11}I1tKli tJ 

~1km~i'±, @:.Bt1§7(~~-1=riJ{*~JHtt (7)ij}-1Jfi1~ft~ 1=rtJ., j}t~~t'im 1 ~~~~~~3!t 

1iff~1II¥!{i!r~2~~lm·m2mcL-~k~.(7)~1Jfi1if5;JK~~m~K~*~.rtteo~l1:ltJ 

~:fr&:1J1~:ENJJlf7jJ;W!~1;fL- < I¥lJ:!Ac;fL7t(7)Jrt;r.. i?-r, ~J:f:I~~JIDJif5;Jffc~K~.A~~iirf6(7)~ 

jj!}f!*-1:!r c; fLt<::;lJt'ij}t~ ~ l;l, -C:ltif57J ct;r.. L-~ ~ ~i ]fUllii'C :fJ0vt ~.:E~IP.j:-tt3t1~1iff~9Lc~~-CJt 

• ID: t;r..~*4--C;' t5 i? '5 0 

~:1ft'iSBfIl12!if. 10 Jj 1 S .1: tJ 2 ~r}fl, [RJ 13 !if. 8 Jj 1 S 1 tJ f-J 1 7" FJ Frmmv+1 ~::V: J:f:I =*:i:l 

/f7JJtB'(7)iliJl~&j(i'± ('C 1ft tJ., J:-_~2.(7)tlft ~ ~ ~1Jifi~~-r ·3 (7)~ ~ q{}. teo 12 !if.lit~i't vi?;.lI1P.j: S rlol~ 

t;;., .'5J:~'C/f~~:KK ~ i fL -rJ1Jl'Wi(7)1'F* ~ nt L-1J~J-r~1Fm~"J~ftGZ)~litK*,SS~te7J~ 13 !if.litt'i!If 

r±l7t14f . J.raFl~IP.j:~W~·~±V'J~1Jn~1i ~q&-, *;ij!*~IL.1illi-r.'5 2: c iJ~tB3t~, W lb ~f:K~K~~ fL, 

t~* lb ff'F~litl'C.1% L ~ * (7) nt ~ ~ Jjjc CO 'k 0 ~ ~ K ~~ '" -C ~i ftI! S )lrw~I'Cg*-r ~ IL.'*Ji--C;' 

m~o 

x x x x 

E'.t!1IT\(7) J:f:I IL.,:f;t!! ~ i;;., -r1nJ~~ c ~.&,~t'i~Ji~~~~(7)-ff~ K ~ -r .'5 TfflYff(7)~:rif!.-~(7)/J\ff~m.--c;·~-t 

~Jtf!V')*.ql=*:~:~ ~·9J0-Cvm.~7FdiiJ c m-r ~ IJ\}II7J~ r-f.f 1 tJ ~tl'CV1E.tt -Cm~ 0 j}tiijJHiiJ 1;j:~K1ft 

I) Illm 1 m i:J~ i? 5 m K~1~ L1~ c; lb 30 cm J!;~ 1 m FJj}--C;' t5 .'5 0 ff'p !if.ti j}t vm. 7~M~~ffl~V'Jfre 

ttl~(7)ff~5t(7) l7- ~~1Jfi1 L- teo j}t{J:1)tf!. --c;,t'i{li:J~ 20-30 cm (7)i''''m.f:!.*±K~t'i.ttjt:rlftK31~~ 

Etf:!.t1?ZTtJ;JfJ:f:l KllfIJ$LNJJif5;J1t:E~~tr 0 ~-t:pj;t'i~t < c:jp~K SrtKiJ{i:J~~-Cm~ o:t~?Ji'rL1ft~-C t'i 

~ < *ti±Ji Knt tJ Lymnaea (Radix) auricularia coreana v. Martens., Gyraulus schmackeri 

* PIHn 13 ~ 10)3 1 El ~ ~~ 
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Clessin, Lymnaea (Galva) pervt'a v. Martens. ~~¥~7J(ffiJJ~1i, ff.@;PI·ffi,Jm~wiftll·,Rlt'~:Jj 

*~~~7J\~!.ttnm;fLmiJif7;J{t15IQ:*ili-~r1f~~f!.r&}f c 1*1" ~~f;Hli:rc~ogt1" ~o w.~ trJ: 

70-8 cm ;fMgt .. C';t b :L$jJW 11: J: 0L~1, < l' < t;;. ~o J!J0rVio"C' trJ:r1f~K~*~~k*lul:' 

~ o;fJ(; k IQ: lIt 15' 1 t15}f (1: $t l, L 4- @]i1iil.iJHil]' Jf ~ ~ :t5 ~ W ""', ~f;Hli: (TJ If :Lit! :hfUlif7;J Ujtli 

if7;J) ~ mJi~g~~,li- c :t5ftH'hlI~lj l, 7to JmJt~g~~ li- c ilffiJR1PLli- c ~~m1*, Il]~gp ~}f(TJ/li- ff;, '11~, 

1t15~trJ:<'7'-trpgr~~:rHC 1 D aAIDKrc 1" z c: c 7J\/11>t~7t7J\, ;t~I1:$tL trJ: ~ 13 ~ljK 1tf*rn ~ 
l, tc: 0 C Ri!\~o rJJRji1J}f~1t15 trJ:~Ji~gp~!fV')~K.lt l" ?"iI c'hlI~lj H~ >t~t;;. 07J\51 0L£~ljW.~ 

~H'~c1".tt~~~KtrJ:Mm~~·~g~~~~~*!.ttLm~C:C~~~b~g·~ 

~ •• ~K~~l,Lm~.~~~o~l,m~~}ftrJ:e~~}f7Jl~~*~.tt7tt~~~~c: 

trJ: mrj}fi~;bl ~ UAIDKl:' ~ :O;bl b 'fi;bll1: If!i:r~~a'g 11: trJ: WJi~gP~,li- J: I) ~ 0 :ht~ 1:l(¥J)"C' ~ Z 0 rm l. L 

ili-~fC '%! ~'l z Ifffi$LnDJ!f7JJ1r.15 ~rJ:*](6 L!WfhL.!'l'TtJ:l1·f~~li'£)t·7J\*11:~71- ~ r~ (6 Lm~ C:c, 

~~(1QJil,L~ c: c, 1t157J\ttk~~r:r5?JioK~!0L~gE-r ~W.~~;blbfiLiJtjg;~.ttL 

7t t (TJ "C. ~ b '5 0 lIt:$. vC J!,,\'; '" L trJ: 7d.mf.~I··~~JtIl€t 11ffiJr 71-~Jt ~.w j) v =r ~ f\: (TJ ~ Jt K :Wt rrX: "C. Cb :0 

~~m~ji1J}f~~if7;JtrJ:3~~~1:l(if7;Jc~""':Oo 

x x x x 

·g.jfti\£fJ!j?JJ~~~fi l, 7tJ&m"C.trJ: .tU!~a'gj(~gi7\&tJ: < , ~. ,I!g . lj- . Jil. . ~~(l) ~RiiJ~J'iK 

-r~ t~ ~!!rji*. S~· *. ~11" W~i~~7J~*1f~71-~~~(6Lm~o ;t1C~"C'U;i~VJmK}j 

~ t vi7\ti=l/~I1: ~0o ~ ~ -=E-7, ~* t t:i < 1f~"C'Cb Zo m~ji1J ~ji1Jr:f:t J: 1)trJ:}j;k~F~VC.l~jf 

tJ: ~~( ~ 1~ b .tt ~ ~ "C. EE to 13 trpgr Vitf~ 11: ~¥~~ ~ 1i ~ 1E 71-lc rrX: l, , 1~o,,-it 0 ~ ~;4 ~ 1* ~ -r :0 

c: c 7J\IB>t~tc;;f(~"C'~ ~ 0 

~~K~~~r:f:t~~-=E-~·mrlj-·"~Vi~~if7;J~~Km~m~~~~~~0t~~CbZ~, 

tlc,fI1:P1fiJ5!!.frltJ:t~l6 ~ ~t'x:f~7tJ:, ~~(TJJl!~ ~510tC:~"C'!r~)I&i~g* l, L11" < "C'ib b '5 

1iff~(TJm 1 c l, L 12 trpgr1*~P~~ 1 tf~~Jf;z.~""'f¥IHs·T:O c: c ~ L7to ~ ~ ~ -r1'CM'!J * 
~f~ k *1~-1t ~ ~'ltc: ~/~em*1f~~~ttj:7b ~" 7b d'·g~Jfil~'!f!.w.~ ~ !EELllE-1t ~A'ltc: :OJ::, flI!k C 1ijJ~J! 

~~b~~fi~~~r~.tt7to~Iu~~K~<~.~~~*-rZ~~~~~o~~~~ 

ilif7;JttC7.)~~~2iil±Vi*1iff~~t~Wr~~tr~"" bA'l7t~. vJ-}.~ b f*'J;y-f3~~x~ ~~trJ:0tc:o ~1~~'H 

U$i-*,~I~2i~x~V'J1illPt~l~K J: I), [P]*'~1W%I]·~~~r9i·Pi(TJt~* ~ ff1ir1" ~ c: c 7J\/113fEtc:o 

m~~K~Iu~~~v.~~*1":ot~~~~o 

x x x x 

J1( ~ ~'* Ye 150 0- ~ " vi ~m E 7Jz It' ~ t 7!~ ~c 1J0 L r:f:t 1f~ y-f3 *Jr M K /11:m l, r:f:t fir ')1 i:J l b ]/!flr ')1 I'C 7J. A, 

"C'~~t~J;f{;bl b ~t 77 1) j) tc ~ i7~0tto "~71-Yifi frJ: m 'M' Mi"ff41, L MI), ~1iff~~~c{t{ !J' .. 
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t1 b ~'l-Cmz}jtJ~t'x:KJ::0Lm D, L~~rtq1: fj:fJiEiI'li'£~~ ~~ ~ b (l)7J\&;b:\ b fib ~ C 

}~:.UA7J\*Ye jEjfl&J$tJ:~~~V')?Jio~~ Rhinoceros trJ:j!flrJ)1W,~<'7" B 7 7 1) 7) vc~:.li!, -r:o Rhinoceros 

bicornis L., Rhinoceros si1n~ts B. -? -1 ~ }'" :L'I.!!.15I'C~.&: b tL ~ Rhinoceros unicornis L. fJ.. J:' ~ 

b·ttr~rrl,~""C'~\o ~t¥~vcifillitL1r.15"gn-; Rhinoceros antiq~titatis Blum. ~rJ:4'-B?"ilJ:' 

*15i~I1:ili:07 7 1) :h~ Rhinocrros simus B. K*Wl~L~J'i1J;J,-r~ c c: 0(TJ~=e""C'~ I), 1ft3f~ 

riIfifHIJ: I) trJ: P.Teilhard de Chardin tc J: D~:1~tnJi€~y:]p~1fflr-M1f~~tJili:(l)Jtt±,li-r:j:1 J: I)gjtc;Al" 

Y- E. Licent 7Jzlt' P. Teilhard de Chardin ~c J: i) flr*~N°ili:~#f~1:l( iit(TJr&1iM~}f r:j:1 J: I) t ~ Jt 

c;kL l m:oo lfiJ*~I1: L lb W~3::;lfg.7kilJjUit!V'J:I:!}f:!;,"%I:$. J:p~tJili:(l)r&~~!f r:f:t J: D ~ ~ -=E-7, c :j~I'C g 

1Jiil ~~'1tc:o x7JB~J5tc1J0L trJ:~.FJl& J: I) ¥R*~.tt Lm:o o ~~v<'7'-§I(TJ ~Wl~*1f~"C'trJ:& < t 

EUK 2 flI!g~:o b (TJ C ~K2,(6 Lm~ 0 

No. 3654 tifJ!~m 3 ~I~ (~Hli la,) (PI. 21. Figs. la, b) 

~tl ~ ~~ l, L m ~ 7J\ jj7iI 1f~ Vi n1fr k 9t~ "C. ~ ~ 0 ~1)~l.Pi 1tff ~rJ: }d~'lt=: jEj 7f:b ~ rrX: l, L m -3 0 uJj ~ 

"0' trJ: td: \;17J\~ b < tmJf:~1fi"C' ~ b '5 C }~\Vi.tt:o b (TJ7J\~fJ!~ (~';-'cl:(TJ P9 fJlU) Ye1J~\L & L < r~H' L 

,,*00 1~H~1iVi?'H~tc 150L~:'f[jk~<, fr±IP$§f~itk]?'t~~~cJ!J < mftJ(f!. ~ £:t ~ 0 m 11ftJdi1ft t:l 

it~Ye1J0L~F~K~< ~ v?"ilc'M~~.ttLm.0o q~ik·-oo:aw-~~~c~~(T)~* (31liWY:7) K.ltl, 

& l, < *7fb "C. ~ :0 7J\;!J;1i£. ~~F1j;' tcg1J;J,l, Lm Z 0 

No. 3655 J::!W1li1J!um 2 St!! (PI. 21 Figs. Sa, b) 

1§'1J!~q&1f~~~;fl"J r:f:t 1 £ ~~~ < W,j~9t~ 

tI- jjm;11:~ ~ ~0*7f:b~*"C' Cb ~ 0 moi1tff trJ: 

~%~rrX:1,~OOj}.trJ:~k~1,0~M~m 

~~~ !J E{JI~Vi * l·m 3 7Jq~ 0. Act;;. 

D -!7J~ Iu "C·m ~ oC 1ft A Vi E{J!~ K 1J0 0- ~ §f~ 

-m 0 L A~ Iu "C·m :0 i$j,g-- "C. ~n -; Protoloph 

C Metaloph FFl9 ~ Ectoloph K fi'i] ~ A~ 

Jr ~ m L tc: Jb ~ "C'AAlifM tc ili: \;115 J: !J 5fi; 1· m 

2~~m~ml,~o*~<ct§f~-!7J~! 

dO ~ tvtrJ:-r~L~cml,llr&ff;ifrMEti.A 

vi$jil c [PJt~"C· ~ ~ 0) {t151tvocVi 510 0 

Ps 

E 

M 
No. 3655. L. M2. 

~; 1 ~. t:l K L 1,*R:n~(TJ 4; ~ =::jEj% ~ rrX: l" m 3 Vi. Q K Llpm 0.5 ~ V *ffi~ <, < ~~ 

·1 

I1 

I 
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~~L~m~0~~~a.$v~~~*a~L0o m2.~~~V$~$K~L~~~~3 

:fEJ7f-b ~ t;;.. L}1\;K L 0.9 em ~ ~ 1.3 em 'C'~ ~0 :£rl-JIm. vJIfi. ~ t± *a-**1: ~ ~ ,j:;;jt-ff~,j{ 

*'ttr k * ~ 0 0 m l.v 111t~K 1 '0~ifite,j{~ ~o 1~7k . NrR~ BZ:O')~* (m 31 hihIX 1) ~ l'i7"il 

c' IPJ7f-b, IPJ * 'C'-~X L L "* ~ 0 

No. 3661 J:Wiihffl~* 1 sa (PI. 22. Figs. 3a, b) 

l![umw~/F~:Rjj7f-b~tJ:L, E1ft~O')a~~ 1 ;£vi~1tLL,,*~~~ 1 £V)~rl« Ji!.*..'5 o PTtJ: D 

maxL L,,*~,j:d?Jltf:lli* 1 ~SaK1fWJi!.t:>.'5 t,. Yl:J~~ 1.~)7f-biJ{lf·L ~ JlIiffu~~1"c:. ciJ~ 

tJ: 0 0 3:* 2. t /j, ~ « 11f00 (If I; 0.8 em) 'C':If~PliJqi~?lU K Nr:fEJ IZ: fft:!i L L}§.'5:b~ t:> 'fWJNeJi1J 

-a~z:lt L PTtJ: !J O');m·j&iJ{~ ~o *JHI)Jt~jH~IZ:D0LlfL « ~~ L ~ «, m.::J(F1W~z:rR1v.ll!l 

~'C'}§~o 

No. 3662 J:~Ji,trffl~* 3 E:la 

a1lV~1t~:&.'(JI§·m~O')*~~~i!fJt~ L L)§ ~o l![umWO')~7f-bVi1tE0LJi!, t:> ~1-tJ: 0,j{~ t:> « ~p 

'ffi'K~ « a7GfO'Yr1t~K \nJ v..iJ{0L)ji}~~I~' aj'-t1t~Vi'0~~:b~ t:>*0 t~) ~/~t!\ViA1-~ 0 a5~ 

tifirn~jH~v;t!JE~'C' 3 ~v~iJ{ib !J rtfrtr~~; 1 ~) t ,J)iJ)~ t ~ L 0 0 m 1 ittAv!f~Vif£:fEJK ~ 'C' 

~ ~' ~ ~'& 2 ~ vrFl'~Z: Vi I:tJJ!lJjtt;;..~~!M:iJ{tJ: 0*~~1Z:Ji!. t:> ~~ 0 :£rl-:ooJt1t~ ~±jH~~ iJ)JIfi. « Fl m~iJ:;;~'00 

No. 3663 J::~Jiihm~~~':::rWJSa (PI. 21. Figs. 3a, b) 

jt-rn~1t~l![nmrmv-~:~~ tyl9( L L}§~ iJ), *a}}j{Jfb ~ ? iJ~ ~'O'1~ ~ 0 m 1 ~t,ViI!j--f~~Klli:0 jjv 

vIM ~ i!fJt 0 'C'}§ !J, 1I:tf.At*~j:tm! v t rJ) K Ji!. ~ J: !J -Ji Jff!!lli L L .'5 t:> L 0 iJ:;;~~OC ti~iJ~ 'C' ~ ~ 0 

m 2 _Vimrm 1.3 em mn- k 00 ~ ~ L, ~3. t± 1.5 em X 0.7 em mn-kr~OO7J}'C'~ ~o a*lVi 

tmrn~v 1 £~~~~ L L}§-3,j{ 3 £Vi!JE~1:~ ~o 1rU'at~1t~lrc Vi;m'~lf L 01tt~,j{ 3 !jtJ!J 3?:4 

R. PM2. No. 3664. 

~~~oFl*~K* •• Vi~0om~·~Rm~V~. 

~:t~ (* 3111hIX 2 11) Klt1' ~ ~ ~ 3 _~)*~Jbfft:!i;b{S 

avrtfJ~ff~K~i'L L~:fEJ'C'tJ: « " ~ 1 ~Jb ~ IPJjjrR1'C'~Jt 

l.Ar~ 2 .V')Jl};bqil c!: 00 ~ ~-r~li7J)lf L « ~tJ: 0 0 

No. 3664 ihm~~2rtfJSa (PI. 21. Figs. 2a, b) 

tifif~~ (a5-a3v*fflD *~fz:)j0L jJ L « 1~~V) 1f. 1" ~.lJ­

*Vi~~GL~tvtJ:«I![.WrJ)~%Vi~jj%Klli:0~ 

:J.rJ[-b~~ L L}§.'3 o ~'& 1_rJ)*~ ~ Vi 2.5em X lem ~ 

2 .Vi lem X 0.6em ~ 3 _Vi 1.2em X 0.6em 'C' ~ 1 _Viq~:1k . Nr R M1 ~ rJ) ~* (~31 

IIh~ 1) rJ)~l:J « ~2 .~~1t-tt-rK~~JLLm~OO7f-b~£1".'3 o 

~ 2 ~Vi1I:$*1t~jJ L « ~A L L)§ !J, m 3 ~ ~ 3~ K g~ Jl} IZ: lli:0 c ~J{t±PTtJ:!J mwx L, 
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jl{t~Virutr~V') 2 £~fl L:fi~1t 3 £~ tJ:'0-C}§.bo 

No. 3664 rtfJ~V')~~:jj--v*~ c; 'C'~ ~ ~ c:.1.) J: ~ ~ b < 1i0 t (J) t,. a'C'ib t:> ? 0 f§'ffl~v 

-~:~(Jf}(tJt-1t.'5 .I;J,*Vilt*3(a~7t~'C'ib .'5 0 rtfJ%f J: ~ -]fM~t;;.. .'5*j;fl} ~ nx: L Lm.'3 0 3P; 1 iW 

t± 1.8errixO.7em, m 2 mViTID:m OAem rJ)OO7f-b~J&:L5F;3~if~i lemxO.65em, g~7f-b'C'Gb 

~D~.sa~rJ) •• WrJ)*.!M:Vi~KlfL«~0o 

No. 3568 J::~Jiihm~*3~Sa 

1f:~1f:(J)oc*]X.~L 51[; « ~~~ £ L L}§.'5 o jj7[V')I'§'m~(J)-1tl)1lr>~~l ~~iJlj(L L}§:O iJ{PJl 

pi-t1HiVi*a7t~tJ:7f-b~1*0L}§.'3o .Av1±~ 11 ViPTt;;.. ~ *~ L L_Vi~7J} ~ t;;..1" 0 ~IIm~vi. 

*~ K It L Flf£\ I± il0 0 I![um W (J) ~ ~J~ ~± 11:~ ~ 1t. mi 0') t ~) ~ *~l k ~ t;;.. ~ ,j~f[ < 1I:t I{:I ~z: A~1-L 

:li « 0 

No. 3569 J::~ltr.m~m 3 sa 

l!Elui-t00 Ij , ~ « l§'m~rJ) I1t~~i!fJt < iJ)*a'::::fEJ7J}~ nx: L L$~o :£rl-IIm.v~ ~ViIDilf'eib .'3iJ:;; 

~Jt1t~Vi;OO~L~« ,1'§·f~~IZ: 10Vlj'1rn~~~ (~~ 1.5em) Vib0(J)iJ{*,~qic'~~o _t=:. 
:fEJ7f-b~£ L.A t :ftj~~0LA~~'C·$.'5o a~lVi¥.l:~f~~~ fJ. L, 4;£*Iz:~jIiJ~ < ~itfiJ)ll~ 

ib .0 0 1I:t~Via7[!1t~K t Ji!. t:> ~1-:O o ~IJHi¥ o1l0m!rJ) Chilotherium ~ Diceratheri~tm 0') 

ib .'3 tillvYl:J < 'C' jJ « t antiquitatis K V;t 1PJ5.E1±E~t~1il < ~ b < 31jf:ffi c ~Kl, ~ .'5 iJ{1;;f~Btv ]@)z: ~ ~ 

:0 ~ 1~0 L 1k:5:E L oc \(lo 

No. 3956 J:-.~Jiitf~~~ 1 s~ (Pl. 21. Figs. 6a, b) 

;fill!~L7t~tJ:~*'C'ib~o ~JlPmoo~m*klEjj7J}~tJ: L, jj.viPTt;;.. ~m~LL$.'3o f§'m~t~ 

OO.~~«tJ:0Lm.'5o * •• rJ)B~~OCViM~t~~IPJ.1:EOO$KtlPT~!JlfL0m. 

iJ)~.'5o ~1_VilfL« li:KllIirlliL, 1I:tlfl;iJ{0·8cm~.'5o m2.Vi1WOOJl}'C'*~PJVi3fGl KLf 

ftLL$.'5Da.Vi4£7t~1:~.'50.~ViJi!.t:>~tJ:0o 

x x .x x 

~1z:~2.1" t (J>~i""'Lr~~'1'll¥t4*~~¥*tl,~~~?ft~O')1PJ t IilJi~g~li1~O'~~*'C'ib :OiJ:;;Z~K 

Vi1!iJ~ t ~N2.1fi:~ffEiJ)1M07t ~~~z:*~iJ) A, B, C O')~2.~~~t.j L L:\i0 ko 

A. J::WJt1=tm~* 2 rmsa (PI. 21. Figs. 7a, b) 

at~(J)*f~~~i!fJt < 7J)PJlomW Vi?'il c' 7t~tJ:~li% ~ ~L L,f&~o Fl*t~rJ)* •• $ViPTt;;..!J 

f-~00 ~ 1 r~Vi/f~~(J)11fOO (~~Pl 2. 4, ?:jl~Jb 1) 'C'~ 2 _Vi 0.3 em rJ)mrm ~ t '0/HE, if; 3 

~ t IJ'11fOO (*~Pl 1.2 em, m~Jb 0.5 em) 'C'~~Jbvjj\nJ Vim 1 ~ Lffra?liJ ~) jj rRJ ~ r:J:*,4Jt L 

-C}§.'5 0 . 

B. r~Jitr.1Ji~tP; 3 rutrs~ (?) (PI. 21. Figs. 4a, b) 
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~VijC~~Gb ~iJ~~1~v%Yr-'fo~~~'HibJ~rejJf}(~1" {) 0 I!IlPIi00V')1m~Vi/F~7fb w ~AA"em l_ 

e m 2.'C'Vir:1Jtd: !J Jf:biJ{;m·3l1" :0 0 gp t:,3j¥; 1 Vi;J\ ~ ( Gitl=1'C' 0.8 cm) !li-J.i"lt:o re.Bt l." ~ 

B 

2 Vi7( ~ ( ~}j;J\re.l=1 iJ{~ ( td:<Y"Cm:o, (M,fl=1'C' 0.5cm) $$~ 

Vit~1f!~!li-ff~~j; l., ( ~"'$¥.J1t~, ~ R re ;J\ ~ '" ~ 'C' Gb :0 0 anti~ 

q~titatis vcJt l.,:Ft~ k ;J\7[:b'''C' Gb:O v 'Jr td: l? T*m~ 1h (§ j; m·3l1" :ot~ 

~Gb{)o~l.,~vT.~ViR~~~.m~mt~~;m~-r~e~ 

b Vi t:i NJ ~ {i iJ ~ 'C' Gb ~ V') 'C' 'f! iJ ~ 1 1!m V') 5.t ~~~ 'C' V') llIiMB vi ftt~ C I'(;!' 

~v'12' Rhinoceros sp. l., ~fl ( 0 

C. IttrnrF!8'1i* 1 Slm(PI. 22. Figs. la, b) 

1 t.:E 1 t. V') oc 9£ ~ *1f~ V') 1II~ k *~ td: t~* 'C' Zb ~ 0 JtJ;$~~ Vi ~p~ re J¥. ( ,!lH~ Vi FJifj J: !J % K ~ 

~L:'Gb~o ~~~~/tir:1JtJ:!Jm~l.,-cm!Jmff~J:!J 0.31ft!!{lA,;L:'m~o lm1~/ti2~~\~1?Il., 

-cm~o n1ipIiOO/tilIl~k t:f:t* J: I) *R 2 5.tl., -Cm~iJ{rw~~iJq'tJ 

k fjit",~~ 5.t ~ r!=i NJ -c m ~ 0 i!f 1ft~ V') *m ~I;j: I!l; 0.6 cm *,~ *9 
1 cm 'C' A~ A,; 'C'm ~ 0 z ~ mL'i}< . Tfi~ ~1~ V IPJ t fic]ff~~:fqt 

J:t ~ ~ C 'il iJ ~ re * p~ V jJ iJ{ * '&: < *1t!! /ti -Ffic <7:)~):t ( *R~f!1gJ, 

l., -Cm !J ~ l? ( antiquitatis re. 1" ~ t V \ ~):t < ~ Gb ~ 0 

6.6cm 3.9cm 2.7cm 3.5cm 4.5cm 4.3cm i1~~1 Ml tc-mu 

7.6cm 2.0Cll1 2.7cm 3.2cm 4.5cm 4.5cm C Ml tc-mu 

D. T!8jiii:1f!~ (?) ~ 2 S~ (PI. 22. Figs. 2a, b)o 

l!Iluli 00 V') ~~~ ~ ~~ l., -c m ~ iJ{ W *AA V') JJj(7f:b ~ jE *~ '(). 
. 1~~o ;m'~*71~'C'Gb I), :EtJ;$~J-*re!lt-ifj/tiJ!j[~~Gb ~o ~1~ 

/ti2~~\.1?Il.,~m~v~~~2.c~0~m~~~.re 

Vi~ l., ",;fl~iJ{!1&~ (7 ~! L:' Vi ~?d, NJ tJ ft- ~ ) Gb ~ 0' m 1· 

* 2 M,f:J:t 1'C!It-J.i <7:) f~.rRJ iJ{ Gb I), ~ ~~ /ti q~1k . Tfi.N. m ~ fic ~~ 

* (32Iim~ 6) re1"iFJk~Ji1gJ, l.,~l? < iI:~~i$ 2·~S~re.-r ~ 
t V') 'C'Vi tJ: iJ~ l? '5 ell(!!, /ti ft- ~ V ~ Rhinoceros sp. c l., -C fl '&: J1t '" 0 

tJ.J::vFJ 3568,3569,B,D v~*~~~ < *~-c vilq]~1flilRI'C /ti.'1tT e 'b [PJ-;fffi Rhinoceros 

antiq~titatis K IIlJJt l.,1~ ~o ~rR9V':)*-r:o 'b v/ti 1t!! El ]! re~*V':)~! :0 ~1~t:, ff*'1H ~]lt3!~ L. 

J1t'" c~-" -cm~ 0 Z~-r~ -cV':)~tVlIJ*~::Juc~-r 0 (~1ft mm) 
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Jm 
!l1;J)l! 'ill '" fI! ~ 1 CC! llll I llll Jil; IIIlf. "I ilii llll Jil;!llll Jil;11!!I."lilii 1: 1'<1 ~ * ~U 

1ft. j~ ~ I f.J ~ ~ ~ ~*~ :1ft */~M :Ift*~M :Ift*~ il) ~ ~ tc:ti7.W i!t Hre 11: 
? 2 1.5 70 48 37 39 70 55 U.R. 3568 

? 2 1 92 60 27 52 65 35 U.L. 3569 
M3 3 2.5 .68 55 36 60 67 53 U.L. 3654 
M2 3 1 78 47 40 58 64 64 U.L. 3655 
M1 2.5 2 53 23 52 57 38 38 D.R. 3661 
M3 2 1 78 64 43 75 48 ? D.R. 3662 
p3 2 2 84 45 40 62 55 55 D.R. 3663 
p2 1.5 2 67 25 42 54 39 39 U.R. 3664 

P2 1.5 1 50 20 43 46 28 30 D.R. 3664 

P2 2.5 2 43 22 44 55 42 39 U.R. A. 
Pa 2.0 1.5 75 27 20 23 35 36 L.L. B. 

Ml 3.0 2.5 76 20 27 32 45 45 L.R. C. 

M2 4.0 2.0 70 38 27 . 37 55 50 L.R. D. 

Ml 2 1 55 33 49 64 48 47 U.R. 3956 

t~:*Vi .tr.lttm~jiJ' ~ Jl.1i l., -c m I) 7!. Symphisis V':) -~~:& tt~!8jin c 'b re Coronoid process, 

Condyle, Angular process ~V1)-~~5.t-::J \ :tlIf}(~l.,~m~W,!lt-jL*ili!!J ~i*1¥~~~~m~o 

!8ji'ffl' /tii~*mf:!" ~JIt ~iWj k iMi (, $1WJltV')!lt-ifj/ti1"iFJ k JiS:~ ~~tt~m ~ 0 1r.h~ vi 61!mgp-; 

PI P 2 P a Ml M2 Ma :J:t1'C1mHi ~iJ{ PI Vi~1fV') 'Jr1'C -C~*m~i td: '" 0 ;t; h~/ti P 2 P 3 M 1. M2 

Ma ~) 5 flfd ~ .:c tJ:-", PI tr: ~ ( lIf}( ~~ l., "'Cm {) 0 ~.:&:V;t 43.5 cm Zb !J , MtryffijiJ~ G * 1 ~ ~ ~V1) 

ff8.~lV::t 10 Cb~o iI::tim~'vJV')I!l;viJJj(71~re1l:1El.,*Ji~~V')~ (Condylardistans V':)~) K~ 

15.Scm Symphisis<7:)~~6cm Gb~o ~JuV'):&:~tr.nvi 22.5 cm, Itth~/ti 20 cm ~Gb:Oo 

-1HrmkV':)S~~t;JtlJ1l!'fLt::J(*Q)~n( ~Gb~o Ct;n~)'Jr~~1") C'iTl1v: mm) 

S~ FIDi~' ~7F:l0) Iill,njjjffij ~Jr;£i:T) Iill,njjjUli ji'Jr;£ :E~J:l2[I'm: i:T) ij! m 1 rwS~, ~1fv'JrK~~ 

j~~ I ~~ t-1~'1tTo 
" j 

il)JJU il)W:~ ~jdN il) ~M:fk*~ O):R~ il)*M 

P2 11 2.3 1.6 2.9 2.8 2.0 * 2 Mtrl~~, "flTtJ: !J mt1fU1t G 
2.2 2.0 

ft- ~.'* !J , I!IlUlim(V')1m~/ti a~1IJit 
2.2 1.8 

Pa 10.5 

Ml 11.5 
3.8 2.5 2.9 3.5 3.5 

3.1 2.5 2.5 3.9 4.0 

1\12 11.6 4.2 2.7 2.8 5.0 5.0 2.0 2.0 L:'td: ",iJ{*;J\ 2 !!lI I"C RfiJJ'1t l? ft-
Ma 11.7 4.5 2.0 2.7 5.5 4.8 4.0 2.0 

~m~o *1W~viFJ!It-:J:tre*R 

IPJ~L:'Cb:O 0 

m 3 MtrS ~ , ~7(£ r§i ( I!Ilpli 00 V':);m ~ Vi /f~ W ~AA ~ td: l." $$~ 'b )j}t3t 'C. Cb ~ 0 

* 1 ~Sl~~L~ L. < mt1fU~.t1 'Lm!J, ~j(i:t.lllLAAK!!{lIv'C·m:oo $1Wj{Virw~~m 3 rwS~rc. 
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!~H~1" ~~, 7'*Kp¥ ( I!.IlpirmV1)1iM~~*/J\ 21KKI1J 6 kt"t v±Jl§-.'3 ir~ Rhinoceros antiquitatis 

Blum.V1)~V1)Yr:l'@" W ~1IX~:@:( 7.G6-:r, ~~t·rutr~J: !J1Jf0o ~2S~, I!IipilHiCl):&:6,lm 

J{tV1)I~;~~e.* ~ ( tf,fK1&~~*t~"4(!=f:t Cl)ft!!~K.It L:a ~ *'@" 0 0 I!llPilHiCl)1iM~~*Rm~~ 

L-C 25tL-cm.:o7J~, :fl::Lj'Ui~F~K~~--::>-Cm IJ Rhinoceros antiquitatis Blum.\I'e.j!~Yr:l ( 

jL~~~~-cmtJ:00 :£!$J(iiFJjt-~~e.if!ln]t;'C'cb.:oo m31&S~, I!.IlpirmV1)-~6, jjJ(ICl) 

111;* ~e. *. ~ ( :£!lfiJ)J( Cl) jt-f'* I'C 110 vt ~ J11- 6 C j~ It :4~t~* r:t-l Jij: ~ ~~ --::> -cm :0 u "iiW vi ~t '" , 'iW-* 

c~.K~V1):@:~~~~--::>-cm!J, l!Ii.rm~m.~~~~~, ~*K25tL-cm.:oo 

/f¥ClYfi!}Ji~~{nJ~l., ~ 2 ~@Cl)~*~tJ::n~ ~ L -cm:o c: c le. ff"t -C vi*~-cV');fJj- . ~ ~wt; -C lb ~ 

mi L, 1ft: --::> -c *1:1 1i. (/) ~-jg; vi,fi]g (/) -C ,(1 iJ. 'C' cb ~ 0 1~f L J:-.~c. Cl) riS'Ji 1f ~ nli"i rm V') 7FbAA Cl) Jr 'C' ~ 1t!! 

G') r!; 0 @ Elath11wtheriu11t, Dicerotheriu11t, Aceratheriwm, Chilofherittm 7Jz~ Dicerorhinus 

~ c ~l!OC~IjH:~3tE~0~1*V1) Rhinoceros ~I'C~ 1":0 0 1ft:*m =:*EJ:.1t~ J: !J ]f!51Jriitve. iJ·vt:a ~ 

1Jl ( :~OnIlctt,~, L tl:~JfV')9;n b ,fl'""C m:o lb V1) ~ Rhinoceros antiquitatis Blum. 'C' Cb IJ, :3t1J~ 

R. antiq uitatis 

L 

R.tnanchuri-

.Iti\f3(1" :0 c antiquitatis l;;t 

~n~F~ K ~IE* 15' cb IJ, ~m 

~_ _ ~ JJ{ I il'!'a~ I !!I,'i'i ~ I ~ ~ J.llj''---------------________. :i~tRJ ?iJ't:r><: H 

* m 12 143.513.62 
aniqllitatis 12 49.2 4.1 

~ ~ r i!}Ji 1f V1) ~ 6 . ~ 6 . le. ff"t '@" .It *2i( 1":0 c;;J( V1) Yr:l ( 'C' cb 

:0 0 (~1ft cm) , 

1~J}l5lUjft?r~j\] V') 7]( f-tl:~ C tJ: 1"if=J J1t t *1ifCl)jj;6~~FfJ k 1]\ 6 < , 

~t~t?r~j\]r'6~(/)~*lm~lvi*R 19.5 cm Ktt L -C 15.5 cm 'C' cb 

i), {nJtllb 4~1:ffiV'yjj;6~~jl/J\'C'Cb :Of!.lli J: i) antiqttitatis K-~f 

L 
'it Loo f{¥tJ: 0 01ft:3\~:R1JP, ~rIi ~e.¥R~' 6 kL -cm :O:fl:ft!!<D Jf!fJriit 

JJ~!;f;'=:*E,Ii@/f¥V'){nJ~l.,ie. ~ -~..k'it -;/ :O~~l" ~~tM~51Jr1:ffiRhi1toce1Ios manchttJ'ictts, n.sp. eLm 

11~ 1" :0 \) pN~c., ~"@l V')~J!Et'C 1J~\-C -1J!=f:t V'~tL1JllI7t:14f)~~±, ~fIi U[~ N~ E\: ~-:t;;!-LJ ¥r~V1) Ji~ 

tJ:/fi~ ~ gj!L 'ko 

On Fossil Rhinoceros from Ku-hsiang-tung 

near Harbin (Abstract) 

Watarn ISHIJIMA 
Hoten First lYliddle School, Hoten, lYlancltD'ukuo 

I{u-hsiang-tung, a small village about 5 }Ul1 south-east of the city of 
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Harbin, is traversed by a tributary of the Sungari, the Wen-chuan-ho; the 

valley of the Wen-chuan-ho is renowned as a prolific locality of mammalian 
fossils for a fairly loilg time. 

A renewed excavation of the fossiliferous deposit was undertaken in hvo 

summer seasons of 1937 and 1938 under the direction of Dr, R. End6, of 

the Central National Museunl of Manchoukuo; SOllle isolated teeth of 

Rhinoceros acquired in the first excavation and one lower jaw of Rhinoceros 

manchuricus novo sp. stored in the Central :lVIuseum, Shinky6 (Hsinking) are 
described in this article. 

Rhinoceros manchnricus, n. sp. 
Type specinlen: A Inandibula bearing P 2, :M2 of both sides in situ. 
Locality and horizon: Ho-chia-kou, Ku-hsiang-tung, near Harbin; 

Wen-chuan-ho bed. 
l\1andibula slightly broken at both ends. vVith the exception of PI 

which is wanted the whole premolar and molar series is in situ; as a 

whole, it is heavy and lIlassive, with the lower border slightly convex under 
IVII -and 1\1:2 . The dimensions are (in mm): 

The mandibula lueasures as follows: (in mm) 
Length of the jaw from the tip of the symphisis to the posterior processus condyloideus . 43.5 
Distance from the fore border to PI' . . . . . . . . . 10 
The maximum distance between both condylar processes . . . 15.5 
Height of the jaw . . . . . . . . . . . . . . . . . . . . . 12 
United length of dentition of the lower tooth row of left side . 22.5 
Ditto of the right side . . . . . . . . . . . . . . . . . . . 20 

Maximum thickness of Maximum length of the Maximum breadth of 
the jaw below the center crown in cm the crown in cm 
of each tooth in cm 

P 2 11 11.6 2.8 

P 3 10.5 2.9 3.5 

MI 11.5 2.5 4.0 

M2 11.6 2.8 5.0 

M3 11.7 2.7 4.8 

Length and Breadtb at 
I 

Thickness of enamel layer in cm Grinding surface i 11 cm 

L I B I Outer border I Inner corder 
I 

P 4 2.9 ? 2.0 ? 

P!:j 3.5 2.5 2.2 2.0 

MI 3.9 2.5 2.2 1.8 

M2 5.0 2.7 

I 
2.0 2.0 

M3 5.5 2.0 4.0 2.0 
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The first premolar as indicated by its alveole is small and single rooted. 

The second premolar of the right side is well worn and its pattern obscure. 

The inner side of the anterior and posterior lobe is deprived of enamel layer. 

The exposed surface of both lobes is blackish-brown. 

The crown of the third prenlolar is rather high and very long as the above 

nlentioned measurements show. The grinding surface is defornled VV in shape. 

The outer and posterior sides of the posterior lobe are almost at right angle 

to each other; its outer posterior angle is slightly rounded. The enamel 
layer is thick. 

The first InolaI' is very worn and the dentine layer is concave like a shallow 

dish. The enamel layer is rather thin, being thinnest along the anterior side 

of the anterior lobe. The grinding surface is divided into two parts, the larger 

anterior and smaller posterior lobes, being not so nl1lCh VV shaped as in Rhino~ 
ceros antiquitatis Blumen bach. 

The second molar has its crown lower than in the first molar, and its relative 

breadth to length is the largest of all the premolars and nl0lars in this 

speciInen. The outer fiexure is very acute, and the boundary between the 

anterior and posterior lobes is not so rounded as in R. antiquitatis. The enamel 
layers of both the inner and outer sides are thick. 

The third molar has its grinding surface similarly angular in its general 

outline as in the second molar. The posterior lobe is nearly of the same size 

as the anteroir one; the enamel layer is thickest along the outer border. 

Renlarks: Fossil rhinoceros have often been reported from the late 

Cenozoic deposits of Siberia, IVlongloia and North China and above all 

Rhinoceros antiquitatis Blumenbach has the records of the discovery of its 

remains from several localities, including J{u-hsiang-tung. 

In comparison with R. antiquitatis which is probably one of the most com~ 

mon elements of the Ku-hsiang-tung fauna, this specimens is very massive 

and exhibits the following difference: 

-
Height and length of the mandible 

I I 
L Condylar distance 

L, H, 
~ 

R.11lanchtwicus 43,S 
I 

12 3,62 IS,S 

R, antiquitatis 49,2 12 4,1 19,5 

The angle between the horizontal ranIUS and condylar process is some­

what more obtuse in this specimen than in R. antiquitatis. IIowever, it most 

closelv resembles the well known species and does not well agree with any 

of the other fornls recorded fronl eastern Asia either in size or in the pattern 
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of grinding surface of teeth. 

The mandibula now in question seems to represent a now species allied to 

R. antiquitatis and is here nam.ed R. manchuricus. 

Although short, the present article is 'written in the honor of Professor 

Hisakatsu Yabe, upon the commemoration of his 60th birthday. The 

writer has continuously received supervision from and is llutch obliged to 

him in his course of Palaeontological studies. 

Exlanation of Plates 
Plate 21 

Rhinoceos antiq'Ltitatis Blum, 

:Figs. 1 a, b. Left M4 Central National Museum of IVlanchoukuo Collection. 

Figs. 2 a, b. 
Figs. 3 a, b. 

Figs. 4 a, b. 

Figs. 5 a, b. 

Figs. 6 a, b. 

Figs. 7 El" b. 

Figs. 1 El, b. 

Figs. 2 a, b. 

:Figs. 3 a, b. 

Cat. No. 3654. X 0.76 

Right p 2 C. N. :LVI. IVI. Cat. No. 3664. X 0.82 

Hight p 3 C. N. M. 1\1:. Cat. No. 3663. X 0.73 

JJeft P 3 M.anchurian 1\'ledical College Collection. (IVL M. C.) 

XO.85 

l;eft M2 C. N. 1"I. 1\1. Cat. No. 3665. X 0.79 

Right IVI! C. N. M. IVI. Cat. No. 3956 X 0.6 L1 

Right PM:. 1\1. C. X 0.82 

Plate 22 
R71.'1:nocel'os 1nanchuric1tS n. sp. 

Right J1! M. IVL C. X 0.83 

Left :',12 IVI. IVI. C. X 0.85 

Right IVI! C. N. 1\1. 1\1. Cat. No. 3661 X 0.83 

Figs. 4. The type specinlen. Left mandibular ramus with P-M in situ, vievYed 

from the outer side. 

Fig. 5. Ditto, viewed from above. X 0.08 



W. Ishijirna: Rhinoceros antiqttdtatis. Plate 21. 



W. Ishijin1a: Rhinoce1'Os ]Julnch'U'J',ic'LlS n. sp. Plate 22. 
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