#3606 F4l HRE Y ER pp.297~318

19984 10 A VERTEBRATA PALASIATICA figs.1~2, pls. I ~ M

TR M £t 85 = 20 ch HA R T 22
FEE R
MEg' FaeR' wn

| PEMERTERAYEHTALPRA X 100044
2 HRt A XYHEHBRT 2H 730050

BE LRTZMAME RN = IR BT Schizotherium ordosium, Phyliotilion
huangheensis sp. nov. M Chalicotheriinae YL} K & BRI —2, ZEBUKTTHT Bty
HYE (EHHEBH) P EI S ordosium, XANFRE RS, KA RE 5 IFH T HRY R,
EERMNBE-KTHRTXMBRHYRAME. WBEK EROFE FITERRHBY X
. 7ERKFTH B (R FHRU) KK IF TS Y BF KILT Phyllotillon huangheensis Fl
Chalicotheriinae gen. et sp. indet.. Bj# tbEEETIA Bugt 2FH P. naricus MER/N, BE L
WERGLE, XTRERY, KE T YR ARU L Bugt R, 5 —LMEHHTER
R% %, {8 Chalicotheriinae T2} ZE 3 B & b 7 tH 4 ) DU Fo € 3L,

XA ZMEN. B=a0P, R

HEEFES Q15877

INERFRHE -/, BHEUEEES, R TS, BEEFE
W51 T HEYMERMHDBRMAESHIRAE., M E, TEPFERTENERS
R ERBNEEEERE, RNETEFLH, MBCGEREE =2 5K
WESRHEEER MAEATEN S CEER, EHEHERR LTUERREENER.
BENE, BT RXEIYWES L LWRHERSRAERT L, XERNELSEMIT L E
AT REE, EFANLES, RINESETEEENSES. TEMNFESHRED K
—E5RA, Kb ZHECEHBERE LR B LR, BRE L FHBR. 3X L4t
BHY B — BB X R E,

GVLAHREHYERARS; GLAHRABYETF /I EHES; IVPP VEHH
B EHTARARFIHRERES. LIK, WHR. HAIE. XPRUEHLIZEX N HEN,

1 Rk

Chalicotheriidae Gill, 1872

1) AFEERPEAER AL B SRHTHE (Z048) M H ARBLE RS S WEITH (49472083).
YOH B 3. 1998-03-27
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Schizotheriinae Holland & Peterson, 1914
Schizotherium ordosium Hu,1959
(BRRI,O,2 10,8 1,2:%1,2)
Schizotherium cf. avitum Teilhard de Chardin, 1926
Schizotherium avitum Hu, 1959

ERIFRZE VPP V 2401 1~3, W66 B T —MEAKE pdoml Ml m3, ZEAREHT
EHX, #UH SRR R,

BITHIE ZBHAC MR MEERH—f., HEEIE ENIRFNRE: M2,
B M3, KRTF R, BUNRE K, BRHEMNEH, FEHR— 12 90 BEryEM; Tl p2
ZRIH A 5K, THIBES 35 B TE p2 Z B, BT A — xf K i 7L 0L T O BR B BT S, R
W, A, REGHTE, p2 SUR B4R §T. EREREFF R4 7 SR — B &
I K W E AR BE, HAT RS MW E — B TEARE.

A3id iR ¥k

1) GVL 8708, —fRIRBE Y kB h#8, IF 15 (L E 5 9 B AR B 3R 40 (R B (R B TR K PF B K W4

RERHEDET); _

2) GVL 8709, 4 41, # P2 (B). P3 f1 M1~ 3 (B IF EB A +?);

3) GVL 8714, G B MU E— 18 & (8
BHEDED);

4) GVL 8710, & TR, 8k p4 LIRT &
4>, # pd~m3;

5) GVL 8711, FHiHE, MBS A
WA ZLAKFX, RAEKFXHRE,
F RS 1,12, ¢, AN p4,
ml, % il, p2~ml (A7 ¥);

6) GVL 8712, & FEBKFX, Gk
B E m2 &, F LR

7) GVL 8713.1~2, AN E—HHE.

4~7 SiRAE R 1987 FEAEEE B A M
HBERHW R EDPRE.

8) GVL 8715, &AMclll i

9) GVL 8716, % McIV T FLT 5.

U EF AR AR 1990 4 76 73 B PR K

B kBB (GVL 8708) T (L) 5 MM (F) 46 B O T o R
Fig.1 Middle part of skull, GVL 8708, dorsal view

o 4% HEEMSATHARG.T
(upper) and left side view (lower)
D. M &R (sunken area); F. 51 E (frontal); FS.2 S5 L RO 7 b 590 5 AL 6 00 2 W 9
(? foramen sphenopalatinum); L.{H& (lachrymal); M. - HWES,
#HUE (maxilla); N. 88 (nasal) ; O. BRHE (orbit) ; PO.HERT FRA#IER GVL 8708 (B 1) B
7L (preorbital foramen) T.B# (temporal crest) & —/MHE ¥ ERME A9 Sk ¥, T B 2 5
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B EMREE T ETEESAEE8 -8, £/ 1+, LFHH P2 Em Mk D),
XU EXRAKRAERROFHE. FMAEapas, RETRRKNE—KRRE, H
B (L) 7E T8 3 0 52 10 T BUR K, B 5 Kb 30, BMEE M-85, EIRIE (0) Z £ R AUE
Wi, E L RETABAANM AL, TRERAENELARENER, BAELS. X
BTEE LRGSR 142, HILRLERIEZ A, RIEMITEZE M3 WEIEHRG. BT
LPOYBXR, B2 15T M1 FH L. &F NEFLELTRE METE, 5 LHF
(MR AR, 07 M1 EF7E8H WWE B Y0 3, B 89058 5 %817 B
ZRELEREN., NEETUESA — R EELFS). BEEERAEMIZE
15mm &b, G4 PR KA — A E B PRE, WRAALFTILKNR 65, % 35, % —1RK
BHHRROEB) A REEFIRSY. F 1L M3 B K /N E 7] LUAR 58 1R 5 5 & b k.
40.5 x 32.5.

GVL 8709 (BKR I,1) BRI HHE—RER LiGF]. P2AMERRERB. EXN=F
W, BIRGT. SMaE ERTCE, B EL TS M Al — o, ZF AR ETR. AURRE, AT
RZHEABT Y, EEN%, FEME, JLFEREMN SMEHR, £ 028K, ARHEH
RERE. P3EEMRE, RERG. SERT, AE WK, & —HIaTRA, B H8TIT 8—
M, BB R B, R BNSE: S EERE, AREATFTE. WEEARES. K
Fr B ER, 6 TR A AP ET BB B4R 40 55 60 R RN R SR 1 AT A 55, FERT. B B BT S
WHERETEKR, BEAHERLRE. P4RREAE. Ml CEHREEERE, HEME RN
AL, SME ST W, M2 RER BT A, 05 E M, 584, (KR &, SHEE IR LU Ja Y
WARE., BB EENREBREE. M3IBH, NIFFHEM. ARG % 0L BE
R, BRI RER; FUNRBA, FRABREY, BT 8 AR 4% 18 M %, WEE
FHMHTRAAR— M EFAENEA. NEHNERRIAESR — .

THEHLEZA4. GVL 8711 BRI Ny —ERH T 8UE, 7T 1 R 5 i B
Y, EBESMEERT (BEKIT,2). GVL 8710 (AR, 2) ME p4 Z GRS RIS
¥, XWHERAFERNAINMOTHEA TRLENTH. THEEYHMRK., BT
W, TABESK NS5, c~p2 BRI 52. THIBXAMERLE p2 ZHIZ 10, BILFAS, A
g — K, BRI, AT c~p2 BRI BTN, RIGERKO T H BEK—A/0, 2T p2
FEO T, THENTERERSEZE N GUEIR, T &K i EE AR £ E
MA. XPXBREREGER, BEACAEE. THENEEOE/D. THAKEE,
mTMEERE, BREENED, TRARESH. THRAVCERK EAEEZT
HI5Mm3ZEA204. ZAASEAS, AL, THEEm! M m2 ZEE 52,7 m3
ZEE 59, B2 BRELE 4L BHXAEm3 ZEK 112, m3 B =M 5x9.

ITH 250K, BT, MUE A BT BRI WG & E A, EERE MBS UBE,
S o 5 4 ) A R A SR U R, ) O TR T AR 02 L i REK 13 A RAE (A
B, DTRIBEANIE. BNIHRAR—FE, AR LS. REHEERRK,
K RE AR, U, R AT, A TSR, RETURER; FRZ G HN—H /N
GBI, i1 TAERSE 11.1, 785 15.5, B¥IE 7.8;i12 H4rAR:12.3,17.7 M 8.2. il R FE 8,
JZ 73,3 HEHMERKAE 6.
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pl EABHERERK, p2 BF DT HMF b, WEARAR. T AR BRYE, EL
AL SR IR SR TR RS A (B R B BB, ERAT A — AR/ BT
. p3 MR —# VY, HATE K, WA, FRRREAD, REAm AR, =HEL
(E DR, FHBOE T AT WK T PR, R, FT R — TR
WS TERMTEMRSRRER LA T, HH LAMEN RN, SHEHE T RR
AT R &, FESM P WADRR &, TIAE BT, J5 BBk 19 A9 £ 7 R, pa A p3 S 8RAE,
RR=f MBI A L ENEE, TARAMTRRABN S ERL. BEHERN pd
HMF L m3 1 FU/NR, IREIEE S0 E K, WA,

AR EE L REE. GVL 8715 —4 McILiEH (8 2, la~c). ERAMEMI¥
ST MRS T M BTRE S, P EAIAL SEERE A G B, BAERANE —ERG =4
M. MM McILER SR 1. IERTEA =A% E, 4515 McIl. kR
B ()M E WX, 5 McIl %% 0 ERA, @M L7, JATRA R/ — %% m
7 MESCRE X H O EY— A RABORIF. SREXVEN—BYE, EH0 LR
R, (BB R A S, 5 R AT, A REL, XA EH S EE X EE R~
FRBEMPH. BNER XWAERDEHAE, FEMIS. WEZENZHAN
75°. S@BMXVEFATHTEREEE TRRRTIEES, L5 N—REGLY
W, XM T —E R, 5 MoV Z E 45 B ET. RS (8 2, 1¢): BiAME
Ko TR, B MR REY J5 2 — AN, KB, #HEJE T I, Mol

T 30, & 39,

B2 4 Mcll,GVL 8715, (1) FiE McIV, GVL 8716, (2)
Fg.2 Proximal ends of right McIll, GVL 8715, (1) and left McIV, GVL 8716, (2)
a. ¥ 5% B BT (anterior view), b. TR (proximal view), c. MU (lateral view), u. 48
& % 19 | (articulating with unciform); m. 3k 4R 3% ¥ (articulating with magnum)

GVL 8716 N7 McIVRY L ALE S (B 2,2a~c). IMmMATEFH, Wmt 5845
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(WAHX TR EE—SEERE, fiEnmEmM,. E/LFS5ETHENSE. EwRAN
5 Ml X THIES AP BIABH— PR EBREXTE, h—E8 0 FaK—1~0h H
SREEFHE. EixEF A E0E - MRMHEEMES McVHEXY. EMTE LSS58
XV EAHE, FUEESF. ZEEK 17.5, 8 19. McIVIES R 34.5, % 33. mHwE
SAXIR, XTHE LA —xREEFRK, JALTE 33.7, K37 5 E 3B AT, f2k3H
AN RBIBRR, XPEK 39.4, %317, B TREEERXTEHZ FRAHEHME, X
BHEARR McII W, TR iZ%E McIV T,

WAPEF=EANAE—IETE. GVL 8714 (BRI, la~b) RAFRLF. HiTimsMUEH
BRTF ARIE, 5% 545 T 9% RUATH, AATE K L4 20° M, IREN A B FRIE; B E
F. ENTEZRAMTRYERN DI, Z5EEFWE, . K. Mgk
56, Mg A K 52, BT £ 33, FE4 T 33, B 34, X HE 5 30, Bi/E K 27, msm B A 5% 20.7, J&
25, BEBRKRE () 21. XNMETH B Moropus FIRTSE ZRERITE W B A A b HLEHER,
Pl ERATBBRR S, ordosiumiX MBEMIIE . GVL 8713 N EHREAZE. H
H—F1 GVL 8714 883, BR8N, i X W E AR E R K. B T ilmfE 2 3mek
K BTERNRERECRREELENME, B E 18, BERARE (G)19. B METEHHT
U, A BRI A A E R, TR E Z A I 4 45°, RS E A — x5
HEE, HENEEMAMNEA —REEEFMNERE. TRRREEREZMMEYE.

R1  Schizotherium LGN BSHE (K x T, £47. mm)

Table 1 Measurements and comparison of upper teeth of Schizotherium (L X W)

S ordosium S priscum
F (T.de S, avitum QH 483
Fsy GVL 8709 | Chard., |(Coombs,1978)| (Coombs,1978) (de Bonis,1995) (Basel)”
1926)
P2 18.2x 14 9.2x10 13x12.3 128~139x11.5~11.8
P3 17.8%20 10.8x12.7 15x15.5 144~15.1x16.1~16.4
P4 11.3x15.8 153x17.8 14.5~16.3x16.9~19
M1 25%25.6 23.9%21.8 | 21.6~22.4%20.7~23 | 22x19.5
M2 35.5%30 33%30 21.8x23.7 26.2~30x24.3~25 27x23.4
M3 34.5%30.5 | 35x33 23.1x24 27.5~31.5X24.9~26.5| 27x248
P2~M3(L) 148.5
P2~P4(L) 53 30.8
 MI~M3(L) 95.5 60.6
P2~4/MI1~3(%) 0.56 0.51

*EEEANE,

BSitie EREMIRAPHEHMERERFBEN. SNMERRINFTTEY
Schizotherium WBMBER A L EA -, XRAE. fIABIIAE 2R P2 KKTFRE,
LAGERETE, AEMEEK, BEEEREENR; p2 SUR, p3~m3 W FERATE
B 2 F AR IF, m3 A KM T R/NR, BIEE =0, BXSE4SAE 2 U A8 b 34 22 0 i 41
¥HHI Schizotheriinae K Ath %% B X 57 3%.
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K2 Schizotherium FBEMBHA LR (K < &, B4 mm)

Table 2 Measurements and comparison of lowerj cheek teeth of Schizotherium (LX W)

S. ordosium S. priscum
b Type GVL GVL (T. de QH 578 (Coombs, (de Bonis,
& (Hu, 8711 8710 Chard., (Basel)® 1978) 1995)
1959) 1926)
p2 14.3x7.3 ~15x? 10.3x5 10.7x7
p3 21.2x13 21x? 156x9.7 | 15.4x9.6 | 14.7~16.5x9.3~10.4
pd 17x12 | 19.3x13 | 19.4x14.5 | 20x? 172x11 | 153x11.7 | 14~16.3x10.5~11.2
ml 22x15 | 25x14.5 | 23.6x14.5 | 25x16 20.6x12 | 20.2x13.7 | 18.7~19.5x11.4~12.2
m2 29.4x16.3 | 32x17.5 | 25x144 | 26.6x14.4 | 25~26.9X14.8~152
m3 33%16 36x16.9 30.2x186 | 28.1x15 28.3~29.5x15.9
p2~m3(L) 150 1155
p2~pd(L) 53.5 55 40.2 41
ml~m3(L) 88.3 95"* 76.5 . 758
p2~4/ml~3(%) 0.58"" 0.53 0.54

* fEHEAARE; *+#Teilhard de Chardin(1926) W &+ H Fri5.

Schizotherium & B R E M /S FF. S priscum, S. turgaicum, S. avitum, S. chucuae, S.
ordosium M S, nabanense. H - Schizotherium ordosium & NMER K, 2 & ALK —1
i, XAMREHEKET 1959 F£012M. ERRARTHER TR —MEMA p4, ml Hl m3.
BA R (B B LB 7 H 3 1926 SEAE R S of. avinm IR HIR B NS H B0 KK —#t A
FHAAZR, Coombs ¥ 1% /@ K 7S AR K R FEGE A 1T, HELBMEEREY,
HEMEEH KX — S-S ordosium T3 H1 X 5 T H Ath & 7 89 £ 1E (Coombs, 1978, p.
13, Table 3). ZMEIE A BIEEKR/D L S ordosium W TERARACRY K, F1 =B B A RHR
BeR, Wi iP E R T A& A _

2N AR A R IE R AR S T M, XA Schizotherium ENREBEREAR, X
HAR A B MBI EE — R, LEITA S ordosium X NFP 2 BA R, XRH, X4
FMAABKHYE, AMEEBEESH TR, RGES, [ HLFHRK, BERRRER.
X— SR B X, BT BT A TG B A T R, W 3R AR TT i b B k. B 4, 1. Rk
BN, UB LMK, S ordosium BA K YIER, X — & Teilhard de Chardin (1926)E £
i, BEAONE, EZBAMNMEF, THEKSHERREATE, BTHEKSH
JEGTE p2 ZHi 27Tmm, X—BER X MAR AR TR, EEEFERE 10mm. ZMAEAE+
3B, BARRERS, (B T AR Schizotherium XA BEHBE T REH, XMLF
EA A — B 4 AE, BlInA KA KRS, REABPRBERY 2 FE, BRATE
BT R AR AE 40 sk B A 45 B AR 5, BE RS J5 & 7E M3 2 J5 (M0 Macrotherium) , HIH
BB KB BLE (30 Tylocephalonyx) . {HIEFERIE b el fEC A ARIERE, AT AL
T M1 82 & (Moropus £ M2 2 L),

ZMARAFHEER L, HATFRNTHAEMOERNMABEE, R IE Buter
(1965, p. 200) B BF %%, Schizotheriinae A Chalicotheriinae #J McII 7E T #I M & £ R H X
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BIEg., ZER— IR FIEREATR, TR LS McI X RyEMA%E, MLRERAEXY
MEZ B RARE, SHETXTHER BB T, 5 McIVEXITHES . 5™
MER—EMFEREATE, TE LS McIXWHERL, 5LREEAEXTHE
ZHE AR, SHFXTWEBMT, MEEHEEER. 5 McVXTREAT I
%%, U EXEEES E, GVL 8715 522 M Schizotheriinae & — 3. 1 Moropus H .,
V8715 B e R R ~H % /. ##E Holland and Peterson B 8l & (1914, p. 354), Moropus ¥
McII $E 40,42, 54, £ 49,47,55. GVL 8715%4X 30, BN 39. {HRZTE Schizotherium ', X
BELEMKMT. Colbert (1934)iC R ST K —4 McII M S priscumt 24 % KN,
M/ANFRERE. HEWRRE 255 827, XEMERH McIVAEEREE EXFERAE.
#E Chalicotheriinae F, McIVE T, KM S5HEX W ZEAN - ERKH=AK. M5
Mcll XV EMBRE, M5 HBEE McV X8 ; £ Schizotheriinae #*, McIVEH, I 3%
SHBMXYERER KBS HFAEMV ETHE. GLV 8716 B S Lt E M
Schizotheriinae #—#E. 7 GVL 8716454 L5 McV X Wi HTR K. Beliajeva(1954)7EiC
RS turgaicum® McIVET R E T, M — B LA RHERE R MV Xy @,
Moropus A X —/NE, B BMERTEA—F. CBFRE, HERERXTH, BR
AR %K. GVL 8716 7 K /M b 4v F H b Schizotherium & ¥ 1 Moropus Z [6], S,
turgaicum W) McIVE 3% 5 20,27, J& 18, 23 (Beliajeva, 1954, p. 56); GVL 8716 4 54 34.5,
33; M Moropus &4 524 40,42, 50 A1 39, 38, 58 (Holland and Peterson, 1914, p. 356).

ZMIREFH GVL 8714 #5358 M Schizotherium FHAZFES AL KA 5T &
HAEBKHXE., ERERXTERIGA. EX—SHE, EMEHMNEE M EE, 5
ZEREEMATRER Moropus elatus AT — MM B —#WE., AR RLEZMNER
APBEEMABE BT ERAEHNLR, MAE Moropus FHIE “HEHI 5 —, ZHBWEIL
FREREH,

FE K/ B A 22N B 7 AR 8 R 85 89 32 Bohlin(1946) F1 ZE A 7K (1978) fE A
Schizotherium sp. LR K B HLFR A<, Bohlin it R K41 ¥ 2 & B Taben—Buluk# — 4~ T F
Ko XAFREYIIMEE, HATT LA p2 Z FABEBAT 25, T2 M A drA b it —BE 2
H 45, Taben-Bulk#I THF KK FXERE LHEMRWBALKAE, B BEEX
XA, EMFHEMNHRSEEMRELE S, HAHEN TR AEAR K, Hp2~
p4 R 49, ml~m3 K 70, BT ME KK Z R 0.7, EZMM=EBL PR LR
B4 53.5~55,88.3~95 1 0.58. Taben-Buluk¥r4 iAW 5 th, BRI T &% &E, HER
BLEMAENE =B AEREAME. Hit, Taben-Buluk B F 15, #5512 A &, £ L H L
b Schizotherium BHATAMAEE., XM S ordosium WIF, ¥ 52 A%, BHAK K BH
IR . BB R Chalicotheriinae WA MM A (JLE). B A (1978) LR H A KR
BRHETEREMBREFH. HREE -BFASNTHEME TRE. RIMET
XEbRA, KBENMIRIRE EF Schizotherium B R B R ASRAE, B E L, MEE XK, RB]
BRRT I —FH. AN LHARES XEE.

ZMMEERNIITTENES TEH#H—FMINR, MR, BT MEX
Z5 ERAHUTRA DEFRA LGRS LM EENEE. EalAN LR
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TR B, Hair B I EA W LM RN E BB B, 2) PP~4 HH. 5F
WEREE, ENHASHERAMENFE. 3) EAKFRERMENTERPMROVLESH,
BHEERNMNER —-—NMBEZENHMA. 4) THEBEFEFROYE, A RMFRTITHEMB
HERE. BTFYHEET. REEABFHBERER, RINLENE LR AR BHR
fiE, R ERMA G4, RATERIKAYRMMKKTT, REETEMN B EEHRE
R, 5) FEHWEETREURZBIEEN. X—SBERAKFERR, BARAGREZ
WA A Bt shet 2 BE#R AT LIE Hik. 6) BB TEIR B Schizotheriinae #9 JRAGHEAR (6140
BB S VO BE) B R B, B SR E R AR R T m4 5. EEERX T EEAEmA,
EHXTEH L FWERET BB TEEIRXTHERE MHEA S FHIL,
Schizotherium ordosium 7B P #AL BB RS K — A F.

Phyliotillon huangheensis sp. n.
(BRI, 2,3: % 3)

ERKRE IVPP V 9959, & TS0, X ]. RfRA. R B ZMAMBEE W (GLIS03
&), BUKMAFRBE TR AT EF.

$1E  Phyllotillon ¥ B /M —FR. T EIMIEREK, A ERE p2 2/, BAMLTR
W T 7, p2 R XUR AR, BT E U 5 A 0 2K m3 R B T IR/ REIERE.

VFANERZE  IVPP V 9960, — 4 P4, 7EIK K EF UM, AT BB A IE B 454 7= A [6] — B AL

% BiUEHREMEBEPHit R P RA.

R BANTHBIKTME, p2 LAATRY R4 10 A R A K, KA MRAH. THTER
FH, NEBSHERARMED, E R ERABZETHTZ2WER, FanEil,
E TR NEEM MM, XYW EMXTEI—E R LT #FE, SRRRE
K, LR REEH. HAERAS, KM —MIT R, REZ T, /M — ML T R

*3 Tﬁﬁﬁl'—?ﬂ:& (K x &, [BrK%]; #47: mm)
Table 3 Measurements and comparison of lower cheek teeth (LX W,[W/L%])

Phyllotillon

W& F huangheensis naricus Moropus elatus

(v 9959) (. —Cooper, 1920) (Coombs, 1978y
p2 13x8[0.62] 17 % 9.5{0.56]
p3 21.3%11.2{0.53] 19~23x13[0.57] 21.5%15[0.7)
p4 21.6%14.3[0.66] - 23~24x15[0.63~0.65] 27.5%19[0.69]
ml 26.4x15.6(0.59] 28~30x16~ 18[0.53~0.64] 37.5X21.5[0.57]
m2 37.4x19.7[0.53] 40~42x21~22[0.52~0.53] 53x26.5[0.51
m3 43%21.1(0.49] 44~ 51x21~25[0.47~0.5] 62%29.5[0.48]
p2~m3(L) 155 210
p2~pd(L) 517 . 60
ml~m3(L) 104.4 150
p2~4/ml~3(%) 0.495 0.4

* 4 Goombs, 1978, Fig.5,d (AMNH 14427) B &1+ H i3,
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R, TEEZAEN THASRE, TR -FFAMKE, Kik 40, K LiRE 9 E &
KFZLE, p2 EREEH i, 5FEERMEREHE AERANGHEE —5
s, RN OHSHE, FROBIMNTHEBRHMA. p3 BE, THRRE ER=FAE
ML,ETERRAEE TRARNETFR LG, THRK, TREOEAH, WM
B M RE, T RRLM L. pt FROERIME AT, =4SN, HTF AL
& RS, hH#rE p3 &, TEHEBEMRLYU. ml WERBAEmMZH. m A m3WTE
MRMTERGE IAHFETHERMTRELHE. m3WBEMET =fAE &Ltk
W, THEMTEORBNT. THRBERSGHEELS 31,02 M2 & 41.6, E 16.5, ml
M om2 ZBE 55.5, 8 19.5, £ m3 J5 & 61, /& 25.5, X158/ 150, WRER 190, TS
REWSK 40, KATEEZE p2 K 30;m3 WE 19.5.

V 9960 —RFREFH PA(PLIIL 2). SMEERSF B, BIRAE4, (BRME, HHH
JEMRR, IR R, YKL BT F R AT, BERERATES WEEARAS
ERHAE P, B G EHERREAT, ERRNELT. K 19.6, 5% 23,51 18.8.

EEeAIiE R TR, MGG A AR T AR AN 3 0 0 K B0 R B SR I B, O BE %3
A Schizotheriinae WAt H, EHKAWEHZNUT p2 ZHA T EHMASTRERHEDBEXH
R EEM Schizotherium B, BREH M T EUMAXNBEHEHZH. BHITHM
Rt EREBA, XX BESL T 0 EEFHER, WA, B m3 BRBEENE—4
BFEZ—HREHTRAR, EMALREMKMEEORE—NRFTRAM, Hi,
B EITAR Schizotherium XA BH,

JL 3 #9 Schizotheriinae R & Moropus M Tplocephalonyx A&, % TF Moropus BT
fll, Coombs (1978, p. 22) M B &5 T KA. AR X LR AE R 30 7, & A0 22 N B9 PR A SRR
®iE. RESE—FKEYMBNLEKTHIL) LEPHLRF. Moropus BT MBS R
JAEAE p2 4b, BRI ET— &, FTHRABK (EREGFRICRTRBEN) . EXMirAH,
BXA 305 Bof p2 Z B BE RS 353 30, T B K HIZBIL A R Moropus AREERL Tt B i o 28, T
RUTREZT; TR, MR, +a R, Wb, 2 Moropus &+, THFRE P2 T
A —F, EEREH T &M p2 USHRBATER—E M AR, TE2MARA BB TR
FHTENI—HRE. Moropus I RIGFIR LM, M AFHEM YK, BRER L
ER, BRRAIME, TEMRARIR AR TSR T, T IR T KI5 B2 85 H
RE, T ARIE ZMARAHIRREREE. IR V 9960 X P4 t0J8 T #IA RIS, BB AR E 2
PIMESE T, XM P4 BRGNS/, FRABERT, B 58 LTFRBERESHHE
M Moropus KB A, 44 LR & & RITESB LR 2ZMNIFAR KT B8R Moropus.
Tylocephalonyx AL £ G M & BRI — B, ZMARA AT REITA R XA B .

£ BK T2 K B F13E ¥, U3 A Schizotheriinae #9 /&, B Schizotherium 8%, &% Phyllotillon,
Borissiakia ML A 1435 €W Metaschizotherium. Borissiakia B TS T EWRL. Zer
HEHOE, EMZMGREAETHE TETEL—ALR—BK. BN THEESESH
7£ p2 B i (Borissiak, 1946, P1. 1, fig. 1). Bt4h, B8 2 Ul F A 2B, R3804 4K
(Borissiak, 1946, Fig. 17), BBHR MMM EHE, HK. B R 19x 10, EEMIFEATER
13 x 8. PATEMEHEFIMWREE. 7E Borissiakia "FIMETLIE R, BIA/D, Hitk P4
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RGER, T ZMARA R, NFTETR, SbPRIARE, BARTEKR, £ LRER EMZMEF &R
KIIERIER Phyllotillon B. XANBE Pilgim T 1910 4E418 M. BRAMEERB KM
Bk, LHTE K RIS P& HE. Forster-Cooper T 1920 SEAPEIER T —HRTF
B THE. ZBEHWRA R, B P, naricus. ZMERELEMERBE, XRAE
AN, VI AT A5G p2 BAARH L, EREM P, p2 EREAHEZZENERD
SR, p2 R/, TR RAR, FWER PAERASLIEFEEE, BRINXN Metaschizotherium 17
R, FAB AR, R HELE. XANBIESRM T LR Phyllotillon 15 LLE B
. AEEAIAFT—AE (Butler, 1965).  7E H BIABHEE D HIER T, AT NIEZH
EREHRAITA Phyllodllon BHAE. BT ZMHRARESWKF EBRET P. naricus,
RATE—FF. Phyllotillon huangheensis. T4 Fi RF A= HTTH K.

Chalicotheriinae Gill, 1872
Chalicotheriinae gen. et sp. indet.
(BRI, la~b; & 4,5)

FR& 1) GVL 8717, —RBEEHEMEM L& $B:;2) GVL 8718, — B IR
BB, FRBEFAY S REERE. NEEHREHE, N8 RKAA+FET
BHATAES, AR P HER. 3) VPPV 9962, — F LB 5 ¥, 4 pd~m3, = H =
M 2K A P BT AR E B, BFAh LR R GLIS16.

HARMILE LB BRRBHE, T UE B RERNSKE M3 8iE8a L7,
ESTFLIE M1 SR8 L. XEEFA Schizotherium ordosium K GVL 8708 WA A 44
X5, BEMNNFEHM GVL 8708 HHRAR. BMEYIHE, ARAEHEHELTLT
B, RENEENRE, AEBRREAT K.

F4 BN NRSHEE (K < BIK/E%], £47: mm)
Table 4 Measurements and comparison of upper cheek teeth (LXx W[L/W%])

L Butleria rusingensis Macrotherium grande
b2y GVL 8717 Holotype (Zapfe,1979)
P2 19.1x17.5[109.1] 10x9.5[105.3] 12~16.4x12~16.2[90~ 109]
P3 16.6x23.5[70.6} 12.3x14.2(86.6] 16~ 18x18~19.7[88.8 ~92.8]
P4 15.5%25.5[60.8] 13x17.8[73] 18.2~22x22.8~25[79.8 ~ 88}
Ml 20%28.8[69.4] 20.5%19.3[106.2] 29~36%26.3~34[97.4~110]
M2 28.8%x31.4[91.7] 27.6x25[110.4] 39.5~452x37.7~43[102~ 109}
M3 32,5 % 35[92.8] . 26.3%25[105.2] 36~45.5x41.4~48[86.9~97]
P2~M3(L) 125
P2~P4(L) 46.2 38
M1 ~M3(L) 78 75
P2~4/Ml1~3(%) 0.59 0.51 0.41~0.45

£ v9962 THEM LRk B —RIEBEREEACMNERD LHEEE WMHT
G AR R, ETHEE ml Alm2 ZEHE 42.7, B 214, £ m3 ZJ5H 54,18 24.7.
Bohlin it iR i Taben—Bulukf Schizotherium sp. TEF W KB FEARE LA V 9962 {8 B HLE
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BiE, BREMREARB /D (WFE S). HIL, Taben—Bulukf Schizotherium sp. 1R ] B0 1%
J3 A Chalicotheriinae Y&,

F5 TEEMNBMER (K x RF/K%], $40: mm)
Table 5 Measurements and comparison of lower cheek teeth (Lx W[W/L%])

ok v 9962 “Schizotheriyum” sp.
bLL o . (After Bohlin, 1946)
p4 16.8x14.5(86] : 17.8%12.6[71]
ml 22.8%18{79]
m2 31.8x20.3(64] 25.1x17[68]
m3 37.4x20.2[54] 27.4x17.2{63]
ml~3(L) 92 70

De Bonis ¥ BT Chalicotherium 573 . T =& : 8 Chalicotherium FRE T Fi/g B Fh
(Ch. goldfussi) FFIEEAR —BPIREWRE T Macrotherium JB B HLAL, B8 W) EB5E W 48
WRBITA K S (B M grande. M. macedonicum%); 7] Bf X K JE & B IR 48
“Chalicotherium” rusingense 8 —% /& Butleria (de Bonis er al., 1995),

ERZMEirAa, AKX EARBRERATKEE, BARIZITA Chalicotheriinae I
B, NERTLIES, HATA N F R0 ERK, 2ATH SRR ERKY. BIE Zapfe
B 43t (1979, p. 24), BT & Chalicotherium Fl Macrotherium W HIE ¥/ B K2z W E
40%~45% Z [, RE Butleria 8K, % 51%. Butler % # %] (1965, p. 183), X —HFIE S
priscum A 56%, Coombs (1978, p. 11)7E S. avitum F I B8 LB K 51%, WATHE K
8. ordosium )7 56%. TiTE GVL 8717 X — BB R 59%, £ E H Schizotherium K #F
. BT VIIFHELLWHER, REENEHRTINE, H X — A A K#
W, BEAREBBE., XRW LR ZEMMIRARLZRE Chalicotheriinae WA H B R 14 19
—RJN&. WK/ EF, LRVEARNTF Butleria M “Macrotherium” brevirostre X M. grande
ZE, ZMRERNS - MERRE, B P2 EENERR ERBREMRLER). X—RET
FHhWAUER. V 99621 p4 1 / K N 0.86. T T Butleria rusingensis M “M. ”
brevirostre & . TE B. rusingensis *F 4 0.65~ 0.74 (Butler, 1965, p. 190 ~ 191), £ “M.”
brevirostre 7 5 0.84 (B K B&, 1959, p. 330), H AR M. grande BJ 3%: 0.84~ 0.96, “F K
0.89(Zapfe, 1979, p. 38). THGEFEE LEEF W INE, T B. rusingensis W 5. 7E
V9962 ¥, ml, m2 # m3 f5% /K K4 51K 0.79,0.64,0.54, 7 B. rusingensis F m1 Fl m2
LB 0.58~ 62 #10.53~ 55 £ M. grande ' m2 1 m3 KI5 0.58~0.65(F#4 0.61) A
0.5~0.56 (*F-#32% 0.54), FE“M. 7 brevirostre 5+ 1 4 0.72,0.59 1 0.54,

BT EENEERA RS BRI LR ZMRANEEEFREARERE, BRiEAE
&, .

o

2 R

B ERER MR ELEEL=ZMIE, HPRERANEEFTE
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T T 1 e B B MR BT Y Schizotherium ordosium. FE Schizotherium XA B, B £ HHf
BINTHRERGFH— . KT EEWEREENELBRFERFE, BEMEAESHY
K, MG SE =L W Chalicotherium EAZ K/, RHEREKMYIE. AP HFiHHHR
Phyllotillon. EARTIBER M Schizotherium W B RHIRI KT (F AT M K& EF )b
PHEERN., EENE Bugt B W P onaricus XM B P huangheensis it %, 5
Phyllotillon huangheensis 18] it A 77 B & 55 — F JN & Chalicotheriinae & € J& # 1) — 2K,
EMERB AR RER.

Bt XPRAARIELANRRER HEAHA KL FH L, ELEH,
2 % x W
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MID-TERTIARY CHALICOTHERE (PERISSODACTYLA) FOSSILS
FROM LANZHOU, GANSU, CHINA

QIU Zhanxiang' WANG Banyue' XIE Junyi’

1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
2 Institute of Cultural Relics and Archaeology, Gansu Lanzhou 730050

Key words Lanzhou Basin, Mid-Tertiary, Chalicotheres
Summary

The chalicotheres are a comparatively small group of the perissodactyles. While
the functional morphology of the peculiar limb bones of the chalicotheres remains
always highly attracting for the paleontologists, little attention has been paid to their
stratigraphic. significance. Working with the material to be described below, the authors
found that the chalicotheres are among the most often encountered fossils in the
Mid-Tertiary deposits in China. In addition, they evolved rapidly. This makes them
important in stratigraphic analysis. For the purpose of comparison the chalicothere
materials gathered from the northwest provinces of China (Nei Mongol, Ningxia and
Xinjiang), both previously reported and unstudied, are carefully examined. A revision
of these specimens will be given elsewhere.

GVL:Catalogue number of the Gansu Museum; GL: Locality number of the Gansu
Museum; IVPP V:catalogue number of Institute of Vertebrate Paleontology and
Paleoanthropology, Chinese Academy of Sciences. L:length, W:width, H:height. All
measurements are given in mm.

-

1 Systematic description

Schizotherium ordosium Hu, 1959
(pl. L 1L 2, I, 1; figs. 1, 2; tabs. 1, 2)

Holotype IVPP V 2401.1~3, right p4, ml and m3 of probably the same
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individual, from unknown locality, Ordos area, Nei Mongol.

Emended diagnosis Largest species of the genus so far known. Upper cheek
teeth with prominent ribs on labial wall; M2, in particular M3, longer than wide, with
high and large protoconule, protocone posteriorly shifted, forming a right angled foid
with protoconule. Lower jaw with particularly long rostral part anterior to p2, posterior
border of symphysis situated anterior to p2, two pairs of mental foramina: anterior
one large, situated under canine. Lower incisors shovel-formed, lower canine
double—lobed, p2 double—cusped and single-rooted. Distal segments of anterior and
posterior limbs differentiated: first phalanges of anterior limb with steeply inclined
proximal articulation surface, but no “duplex” is present.

Other described specimens 1) GVL 8708, middle part of a mutilated skull, with
only the roots of cheek teeth preserved, from near the village Zhangjiaping; 2) GVL
8709, right maxillary with P2 (broken), P3 and M1~3, from the village Nanpoping; 3)
GVL 8714, 1" phalanx of posterior lateral digit, from Nanpoping; 4) GVL 8710, left
mandible with p4~m3, without the part anterior to p4, from Nanpoping; 5) GVL 8711,
lower jaw with complete symphysis and partly preserved horizontal rami, with right il,
i2, c, detached p4, ml, and left il, p2~ ml(anterior half), from Nanpoping; 6) GVL
8712, left mandible, without the part posterior to m2, with all teeth shattered, from
Nanpoping; 7) GVL 8713. 1~2, two 1" phalanges, from Nanpoping; 8) GVL 8715,
proximal end of right Mclll, from Nanpoping; 9) GVL 8716, proximal and distal
ends of left McIV, frem Nanpoping. All the adove specimens are found from the
yellow sandstone of the base of the Lower Member of the Xianshuihe Formation in
the Lanzhou Basin.

Distribution So far known from the late Early Oligocene to Late Oligocene in
Gansu, Ningxia, and Nei Mongol, China.

Description The skull (GVL 8708, fig.1) is heavily mutilated and compressed in
vertical direction. The frontal area is sunken (D in fig. 1), hinting probably the
presence of a frontal sinus. The temporal crests (T) converge rapidly backward,
implying the presence of a long, single sagittal crest. The lachrymal bone (L) is
widely exposed on the facial surface, with its length reaching 30. The tronto-lachrymal
suture is strongly zigzag in the area above the orbit (O). The supraorbital process is
covered by irregular wrinkles, suggesting a dermal thickening while alive. No
supraorbital foramen is present. The maximufn width™at the supraorbital processes is
142. The lachryrmal orifice is situated within the orbit. The anterior orbital rim is
slightly posterior to the anterior border of the M3. The preorbital foramen (PO) is
large, 15 mm high, above the middle of the MI1. The nasal bones (N) are thickened
sagittally and curved down laterally. The posterior border of the nasal notch does not
show up at the level of the MI. This means that the nasal notch is not very far
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backward retreated. In ventral side a pair of very large (?) sphenopalatine foramina (FS)
can be seen. The posterior border of the palate is situated about 15 mm posterior to
the M3, apparently with a posteriorly pointing saéittal spine. The nasopharyngeal fossa
is quite large:65 X 35, separated by a high sagittal plate (vomer). Only the M3 can be
measured: 40.5°X 32.5.

GVL 8709 (plate I, 1) is the only specimen with the upper cheek tooth row.
The P2 is triangular in form, with pointed anterior end. The paracone is the highest
cone of the tooth. The protoloph is short, starting slightly anterior to the paracone,
stretching posterolingually to the lingual side of the tooth. The metaloph is thick,
stretching lingually. The cingulum is well developed on the lingual side. The P3 is
moderately worn. The ectoloph is rather flat, not W-shaped, with a weak metacone rib,
but a thick paracone rib, a depression anterior to it, .and a blunt parastyle. The
protoloph is thinner than the metaloph, but both are fully developed. They are
connected at the lingual end, thus encircling a large and deep medifossette, which is
provided with tiny crochet and crista. The cingulum is attenuated on the labial side,
well developed on the anterior and posterior sides, becoming more prominent in their
lingual ends, but absent on the lingual side. The P4 is broken. The MI is womn to
its root. The M2 is better preserved. Its protocone is large and conic in form,
stretching a little posteriorly. The metaloph is thin, but with a high hypocone. The
part of the ectoloph posterior to the mesostyle is very short. The lingual halves of the
anterior and posterior cingula are very prominent. The M3, slightly wom, is partly
broken. The posterior border of the prominent parastyle forms a sharp nidge. The
paracone rib is clearly expressed. The protoconule is very large, and the protocone is
backward shifted in position. They are connected by a high and narrow crest, which
forms a sharp angled turn at the anterolingual comer of the tooth.” The lingual
cingulum is limited to the lingual side of the protocone.

There are three lower jaw specimens. GVL 8711 is the best one (plate I, 2) with
the symphysis perfectly preserved. Originally it was a complete lower jaw,
unfortunately, broken and damaged during collecting in the field. The rostral part of
the mandible is extremely long. The length of the symphysis measured from the
ventral side is 85 mm. The diastema between the canine and p2 is 52 mm, and the
distance between the posterior border of the symphysis and the p2 is 10 mm. Of the
two pairs of mental foramina the anterior one is large, situated below the canine root,
opening anteriorly. the posterior one is small, below the middle of the p2. The lower
border of the mandible is sharp ridged immediately posterior to the symphysis, where
the lingual surface is concave. The horizontal ramus is rather thin, tapers anteriorly.
The angular part of the mandible is large, protruding posteriorly and downward. The
coronoid process is particularly small, with sharply backward tuming proximal end.
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The position of the mandibular foramen is particular. It is 15 mm below the alveolar
border. The foramen is oval in form, 8 mm high. The height of the mandible under
the ml~2 is 52 mm, posterior to the m3 is 59 mm. The maximum height of the
coronoid process is 143 mm, the length of the ramus ascendens posterior to the m3 is
112 mm.

The lower incisors are shovel-shaped. The anterior border is straight, but rather
smoothly merging with the lateral borders. The lingual side of the incisor is weakly
concave, provided with a U-shaped cingulum, while the labial side is slightly convex.
The i2 is slightly larger than the il. The i3 is not preserved. Judging from the root,
the i3 seems to be smaller than the two mesial ones. The three incisors form a
fan—shaped plate, extending anteriorly and slightly upward. The lower canine is
double—lobed in form, thus similar to that of the giraffids. The anterior lobe is the
main lobe, which is large, similar to the incisors in form, but more pointed. It is
accompanied posteriorly by a small and low situated lobe. The size of il (W X HX
Thickness): 11.1 X 15.5 X 7.8; Those for the i2: 12.3 x 17.7 X 8.2. The diameter of the
i3 root is about 6 mm.

The pl is completely lost in this species (and the genus?). The p2 is markedly
smaller than, and constructed differently from, the other cheek teeth. it is single—cusped
and double—rooted with tiny anterior accessory cusp and a hardly differentiated talonid.
It is laterally compressed, with a longitudinal ridge passing through the whole tooth.
The trigonid of the p3 is strongly skewed V- shaped, with a longer paralophid
directing mainly anteriorly. The paraconid is small, not clearly differentiated. The
trigonid basin is shallow. The posterior ridge of the trigonid is transversal in direction.
The entoconid is very small and low, forming a thin and weak ridge with the
hypoconid. The metaconid and metastylid are clearly separated from each other, with a
clear groove on the lingual side. The cingulum is developed at the bottom of the
middle valley, and stronger developed on the anterior and posterior sides. The p4 is
similar to the p3, but its trigonid is normal in shape, and its talonid with fully
developed entoconid and hypolophid. The molars are similar to the p4 in general form.
The third lobe of the m3 (hypoconulid) is quite large, coneshaped.

There are some broken metacarpals and phalanges in the collection. Figures (fig.2)
and detailed description of the proximal ends of a McIIl and a McIV are given in the
Chinese text. Some of the measurements are: W X Thickness of the proximal end of
the McIIl: 30 x 39; those for the McIV: 34.5 x 33; for the distal end of the MclV:
33.7 X 39.4. For the PhI of GVL 8714: lateral L: 56, mesial L: 52, W of proximal
end: 33, thickness: 34; W of distal end: 20.7, thickness: 25.

Comparison and discussion The teeth of the above described specimens clearly
show that they belong to the genus Schizotherium. The most characteristic features of
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the genus are: the less degree of reduction of the premolars, the P2 is longer than
wide, the upper molars are approximately square in form, slightly lengthened from Ml
to M3, with well developed protoconule, the p2 remains double—rooted, the metaconid
and metastylid in p3~m3 are clearly separated, the m3 is with a large third lobe.

There are altogether 6 species of the genus so far described: S priscum, S.
turgaicum, S.avitum, S. chucuae, S. ordosium and S. nabanense. Among them S.
ordosium is the largest and the most specialized. it was erected by Hu in 1959, based
on right p4, ml and m3 of probably the same individual from Ordos, China. At the
same time Hu referred the specimens from Saint Jacques described by Teilhard de
Chardin as S, cf. avitum to the species she erected. Coombs (1978) made a
comprehensive discussion on the affinities of the six species. She came to the
conclusion that the most reliable distinguishing character of S. ordosium was principally
its large size.

The symphysis described above represents the first one known not only for the
present species, but also for the genus. It shows that S. ordosium has a very long
symphysis, with complete number of incisors and canines. The incisors are large and
shovel-shaped. This is of importance because in all the advanced forms of the
chalicotheres the symphysis and the teeth on it are strongly reduced. The presence of
a long symphysis in Schizotherium was noted by Teilhard de Chardin in 1926 as well.
The material from Saint Jacques has the same character. The posterior border of the
symphysis is situated even farther anterior to the p2 (27 mm) in the Saint Jacques
material.

The skull from the Lanzhou Basin (fig. 1), though badly mutilated, is the first
find for S. ordosium. The skull is similar to that of a common chalicothere in many
respects, such as the presence of a long sagittal crest, the sharply divided
nasopharyngeal fossa, etc. However, it lacks the characters commonly found in
advanced forms, like the shortening of the skull, the anterior shift of the posterior
border of the palate (to the level of the M3 in Macrotherium, for example), no
evident pachycephalia (as in Tylocephalonyx), and the backward shifting of the
preorbital foramen (over M2 in Moropus, for example).

The few limb bones described in the Chinese text are also important for our
understanding of the affinity of S. ordosium. According to Butler (1965), the proximal
ends of the McIIl and McIV of the Schizotheriinae are different from those of the
Chalicotheriinae in structure (see Chinese text). Shortly speaking, in schizotheres they
are thicker than wide, while in chalicotheres they are wider than thick. GVL 8715
(Mclll) and GVL 8716 (McIV) are close to those of the Schizotheriinae. In size they
are larger than all we know of Schizotherium, but much smaller than in the other
more advanced forms of the subfamily. The phalanges found from the Lanzhou Basin
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differ from the known phalanges of other Schizotherium species by much stronger
sloping of the proximal articulation surface. In this regard it is closer to those of the
more advanced forms. Moropus is characterized by forming a “duplex” in the anterior
digit II. Similar duplex has never been found in the Lanzhou Basin. .

To sum up, in addition to the large size, Schizotherium ordosium differs from the
other species of the genus in the following:1) The paracone ribs on the ectolophs in
all the upper cheek teeth are very prominent, and the posterior border of the paracone
rib forms sharp crest in the molars.2) The P3, and probably also the P4, have more
or less equally developed protoloph and metaloph, which connect with each other at
their lingual ends and encircling a deep medifossette. 3) On the upper molars the
protocone is posteriorly shifted relative to the protoconule, and the crest connecting the
two cones forms a right angled turn. 4) The mandible has a very long symphysis
with full number of anterior teeth, incisors shovel-shaped. This character is to be
further verified in the future when material for the other species is available. 5) The
teeth are apparently more hypsodont in comparison with the other species. 6) While
retaining the plesiomorphic characters of Schizotherium in limb bones (four functional
anterior digits, for example), the anterior and posterior limbs became- differentiated in
different direction. The sloping of the proximal surface of the anterior phalanges
became much stronger than those in the posterior limb.

Phyllotillon huangheensis sp. n.
(pl. IL, 2, 3)

Holotype IVPP V 9959, left mandible, with only the anterior teeth lost, from
the white sandstone of the lower part of the Middle Member of the Xianshuihe
Formation, GL 9503, Taowangou, Lanzhou Basin.

Diagnosis The smallest species of the genus. Symphysis relatively long, with its
posterior border situated anterior to p2, mental foramen situated below canine, p2
double—rooted, singlecusped, premolars relatively long, m3 with a relic third lob.

Referred specimen  IVPP V 9960, a right P4, purchased from the village
_Zhangjiaping, probably from the same stratigraphic level.

Distribution So far known only from the Early Miocene of the Lanzhou Basin.

Description The horizontal ramus is low and thin, especially so in the part
anterior to the p2. The lower border of the jaw is straight except at the posterior end
of the symphysis, where it is slightly convex. The part of the lower border between
the symphysis and the p2 is rather sharp ridged, and the lingual surface of this part
of the mandible is concave. The coronoid process is very narrow, strongly curved
backward. There are two pairs of mental foramina, of which the larger one is below
the canine, and the smaller one is under the middle of the c~ p2 diastema. The
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mandibular foramen is strangely slit-like, vertically oriented, 40 mm high. From the
main cusp of the p2 one ridge stretches directly backward, reaching at the posterior
end of the tooth, another weaker ridge stretches posterolingually. At the posterior end
of the p2, between the two above described ridges, a shallow talonid basin can be
considered present. The p3 is very long, with high paraconid and deep trigonid basin,
but indistinct metastylid. The entoconid is low and the hypolophid is narrow and weak,
with shallow talonid basin. The cingulum is well developed on the labial side,
disappearing at the most convex part of the protoconid. The anterior end of the
paralophid of the p4 tums lingually, making the trigonid basin small. The entoconid
is high, and the talonid basin is deep. The labial cingulum is as in the p3. All the
lower molars are similar in morphology. The posterior end of the ml squeezed- into
the m2. The metaconid and metastylid are separated in m2 and m3. The labial
cingulum disappears at the most convex parts of both the protoconid and hypoconid.
In m3 the talonid is wider than the trigonid, and a posterior cingulum is here present.
Some measurements are (mm): H at the posterior end of the symphysis: 31, H
anterior to p2: 41.6, H between ml and m2: 55.5, H posterior to m3: 61, H at
condyle: 150, H of coronoid process: 190, L of symphysis: 40, distance ¢~ p2: 30.

V 9960 is a well preserved P4 (plate III, 2). Its ectoloph is straight, with fine
but clear paracone rib and weak metacone rib. The protocone is robust, transversely
compressed; the two transverse lophs are fully developed, connected lingually, forming
a closed medifossette. The cingulum is developed on the anterior and posterior sides,
but absent on the lingual side of the protocone. L: 19.6 mm, W: 23 mm, H
(ectoloph): 18.8 mm.

Comparison and discussion Judging from the general morphology of the teeth
and the lengthening of the molars relative to the premolars, the above described
mandible belongs undoubtedly to the Schizotheriinae. The Lanzhou mandible resembles
Schizotherium in the position of the posterior border of the symphysis situated anterior
to the p2, and the clear separation of the metaconid from the metastylid in cheek teeth.
However, in other features the above described species is definitely more advanced.
The shortening of the symphysis and the stronger reduction of the anterior teeth are
the characters developed in opposite direction as Schizotherium. The reduction of the
third lobe in the m3 and the degree of lengthening of the molars are also unseen in
Schizotherium.

In evolutionary level it is probably close to the North American Moropus.
Coombs (1978) gave a detailed characterization of the genus Moropus. In Moropus
the posterior border of the symphysis is situated at the level of the p2, instead of
being anterior to it as in the Lanzhou specimen. Further, Coombs described the
mandibular foramen in Moropus as large, without mentioning whether it was slit-like
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or not. In the Lanzhou specimen it is definitely slit-like. The lower border of the
mandible in Moropus forms a broken-line, with the rostral part stronger ascending
anteriorly. Its incisors and canines remain rather large, and its cheek teeth, especially
the molars, are much larger in general size. The separation of the metaconid from the
metastylid becomes blurred, and the protoconid and hypoconid are more rounded. All
these are different from those in the Lanzhou specimen. Therefore, the above
described mandible from Lanzhou can not be referred to the North American Moropus,
neither to Tylocephalonyx, which is very similar to the former genus in dentition and
mandible morphology.

In Eurasia and Africa the Schizotheriinae include, except Schizotherium, also
Phyliotillon, Borissiakia and Metaschizotherium. We know little about Metaschizotherium.
Its affinity is still problematic. It is possibly a junior synonym of Phyllotillon. The
mandible of Borissiakia is poorly known. However, its symphysis is ended posteriorly
at the level of the p2 (Borissiak, 1946, plate 1, 1). Its p2 remains large in size (19 X
10, measured on the plate by the present authors). The P4 of Borissiakia lacks a
prominent rib on the ectoloph, and the protocone of the P4 is weak, pointed lingually.
All these are different from those in the Lanzhou specimens. In these same feautures
the Lanzhou specimens are very close to the Bugt Phyllotillon naricus. However, the
Lanzhou form seems to be more primitive. This is clearly seen in the small general
size, and less degree of reduction in symphysis and incisors in the Lanzhou form. In
Phyllotillon naricus the distance between the symphysis and the p2 is very small, the
p2 is single-rooted, and smaller in size. The p4 of both forms are almost identical in
morphology. Based on the above comparison, the authors of the present paper suggest
to establish a new species of Phyllotillon: P. huangheensis. The species name is
dedicated to the mother river of the Chinese people, the Yellow River (in Chinese
Pinyin: Huanghe).

Chalicotheriinae gen. et sp. indet.
(pl. 11, 3)

Described specimens 1) GVL 8717, a middle part of a badly mutilated skull of
old individual, and 2) GVL 8718, another middle part of an even more heavily
mutilted skull, both purchased from the village Zhangjiaping. 3) IVPP V 9962,
mandible without the part anterior to the p4, with p4~m3, from locality GL9516. All
the specimens are from the white sandstones of the base of the Middle Member
(Early Miocene) of the Xianshuihe Formation, Lanzhou Basin.

Brief description and discussion Although heavily mutilated, some features of
the skull can be observed. The anterior rim of the orbit is located in the anterior half
of the M3. The preorbital foramen is above the middle of the M. In these the two
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skulis are not different from GVL 8708 of Schizotherium ordosium. However, the
teeth are different. What can be observed from the teeth are only the configurations
of their roots and some basal parts of the crowns. The tooth row is short, and the
molars are evidently wider than long (see table 4). The mandible, V 9962, is
comparable with the above skuils in size. H of the mandible between ml and m2 is
427 mm, H posterior to the m3 is 54 mm. The teeth are all comparatively short and
wide (see table 5).

De Bonis et al. recently (1995) separated Chalicotherium into three genera:
Chalicotherium, Macrotherium and Butleria. The reduction of the premolars is the
general evolutionary tendency for ali the chalicotheres. In this character the above
described specimens are far more primitive than Chalicotherium and Macrotherium, but
close to Butleria. The P/M ratio in GVL 8717 is 59%, while it 1s 40%—45% for
Chalicotherium and Macrotherium, and 51% for Butleria (Butler, 1965). In size, GVL
8717 is intermediate between Butleria and the other two advanced genera. On the
other hand, in width of the teeth GVL 8717 is close to the more advanced genera.
For example, the W/L ratios of the ml, m2 and m3 in V 9962: 79%, 64% and 54%.
The same for “M.” brevirostre: 72%, 59% and 54%. Those for the m2 and m3 in M.
grande (averages): 61% and 54%. But those for ml and m2 in B. rusingensis: 58 ~
62% and 53~55%.

The lower jaw described by Bohlin from Taben—Buluk, Gansu, is somewhat
similar to the mandible of V 9962. It also has wide and short cheek teeth, even
wider than in the Lanzhou specimen. The W/ L ratios for the m2 and m3 in the
Taben—Buluk jaw are 68% and 63%. The Taben-Buluk mandible is smailer in general
size. 1t has comparatively longer premolars, but smaller molars than in V 9962 (see
table 5). Admitting that the Taben—Buluk mandible may well belong to Chalicotheriinae,
it can not be conspecific with the present form under description. Mainly because of
the poor state of preservation of the upper check teeth, we are refrained from taking

the step to erect a new species now.
2 Conclusion

There lived at least three species of chalicotheres on the mid-Tertiary land of the
present day northwest part of China. The most frequently encountered among them
was apparently the Oligocene Schizotherium ordosium. Now we know this species
better than the others. In basic structure, it is a Schizotherium, but it is the most
advanced species of the genus so far known. It is large in genecral size, with
elongated rostral part of the skull and functionally differentiated anterior and posterior
limbs. During the Early Miocene the more advanced schizothere, Phyllotillon
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huangheensis, appeared. Morphologically it stands between S. ordosium and the more
advanced forms of Phyllotillon, like P. naricus. Based on the comparison of the two
forms of Phyliotillon, it is postulated that the Bugti beds (at least the beds containing
P. naricus) are younger in age than the Middie Member of the Xianshuihe Formation
in Lanzhou Basin. It seems highly probable that the genus Phyllotillon took its origin
from a form very close to S ordosium. During the same Early Miocene, another form,
although unidentified at the generic level, representing an ancestral form of another
lineage of the chalicotheres, the subfamily Chalicotheriinae, made its first appearance

as well.

B AR 1% BB (Explanations of plates)
BHR 1 (plate )

Schizotherium ordosium

1. GVL 8709, £ (right) P2~3, M1~3, 58 (crown view), X4/5;

2. GVL 8711, TAE AT #E (anierior part of lower jaw), X 4/5, a. 7 (crown view); b. A
(left lateral view)

BIRR 1Y (plate ID)

1. Chalicotheriinac gen. et sp. indel, IVPP V 9962, #7 F {4 /5 #B (middle and posterior part of right
mandible), x 2/3,
a. 7 (crown view); b. FH MM (lingual view)
2. Schizotherium ordosium, GVL 8710, 7 F#i%# p4~m3 (left mandible with pd~m3), X 2/3,
a. 7 (crown view); b, FHFMIHE (lingual view)

BIAR 111 (plate 1D

L. Schizotherium ordosium, GVL 8714, 5 RAUEL %6 —45 1B (Ph 1 of lateral digit of posterior limb),
a. SMUTE (lateral view); b. R (anterior view)
2~3. Phyllotillon huangheensis sp. nov.,
2. IVPP V 9960, 4 (Right) P4, a. &I (crown view)s; b. #MUTE (lateral view)
3. IVPP V 9959, % F#0# (left mandible), IEEFRA (holotype) a. MU (lateral view); b. EH
(crown view)

#RR (scale bar) = lcm
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