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FHAY B E#E Kew RWE TEA
(1 EBERE B HESh Y 5l NPT, S L R G2 B S0 = dEat 100044)
(2 THERVEYE T 011100)

FEE R TR A 7 IR R I W 2R 2 v 0 R 2L 3 W A6 AT« Hyaenodon sp., Metati-
tan sp., Aprotodon lanzhouensis, Symphysorrhachis? sp., Cadurcodon houldjinensis sp. nov. F Ente-
lodon gobiensis, FFh Cadurcodon houldjinensis /) = BHFAE R . MAK T &, _FRTFK ZMEE TS
B 0 5 b A T R AR TR S I A 1T SR 5 T I e A R il s s N U R, B N A AN A
Hioml =4 RER % T FH 8, Matthew 1 Granger (1923) IfiC iR 2 Cadurcotherium sp. Fl
Cadurcotherium? sp. FaABE 53 5IAA Cadurcodon houldjinensis 1 C. ardynensis, %W /R -1z
A i e BRI LS YA B 3 2 2 B8 AN I R

KR NS RGBT T3

HEEDES.0915.873 XEAFRIZAD. A XELHHS:1000-3118(2009)02-0085-26

/R H2 BEX ( Houldjin escarpment ) v T3 [ P4 52 iy B AR SR 4 B3 LB — 3 Sh v Vo rg
293 km  EERAFTTACZ S km 2R (1) o BT E R R I TS ZE KOliFL s
(5 Z — (Berkey and Morris, 1927) . fc#], 32 FEA125 A 4K Ji S0 08 08 vb 2 2% 55 T
1922 AEFE MR I BEIR Y B R Rk S rh A B T/ L s Wik A ¥ s R R N IR
H-2H (Houldjin Formation) [ 3 FF /R H: 85 %4 ( Houldjin Gravel ) | I¥-/K )2 ( Houldjin beds) ],
AP AR B I RS2 HP BT T 5l BT B ( Granger and Berkey, 1922 ;Berkey and Granger, 1923), HT
AR ARAFSORGE , NATTRE P 2R 20 0% s A 0e 2 i 22 < 85 58 I 48 3 A 8 T ( Osborn,
1923 ; Matthew and Granger, 1923 ; Berkey and Morris, 1927; Russell and Zhai, 1987)  H#7
Bt (Romer, 1966) \H -t (Li and Ting, 1983) SL#THT i ( Wang, 1992) 8% 14 57
WAECEMFH ,1997) .

1) w2 e R B 7 TR E B A I H (45 KZCX2 - YW - 120) FE K [ AR 2 RS T ETHE (45,
40730210) %8,
2) “Houldjin™ I F 55§75 /K (Hu-ji-er) ", B ARG, PH“Houldjin™ K HIXR “FE/RIT" LA, A SO Z .
3)“ iR AEFRE 1971 A ARAY 1:10 T3 A MO B 1 gFk R < aR A O R T (R < b3 ) |, Berkey F11 Morris
(1927) ZEHE R XX HFR A “ Eren Nor” . 7£J5 # [l H Y Tren Dabasu Telegraph Station {3 T Tren Nor 4TG0, 424 T 21
THEERTIEA 1 km 4t
Wik H 197.2008-02-29
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Fig.1 Fossil localities around Erenhot
IVPP Loc. 1988001 ( =1-87RT) , 34 ¥ 45 K 3 7R east
of Erenhot Railway Station (43°39'50.9"N, 111°58'54.2"
E) ;IVPP Loc. 1988002 ( =II-87RP, EL 2005002) , /R H:
BEXR Houldjin escarpment (43°42'34.5"N, 112°00'18. 3"
E) ;IVPP Loc. 1988003, /R H: B 4 ¥ west end of

Houldjin escarpment

TEARER SR AR (2007)

Agiicit

Ai& B Creodonta Cope, 1875

M 1985 IR, R T
(D e Y A ol S A ) e T B O
AR 2 i 2k & T T — 24k A,
RS 20 S T ERE AR B B HESh )
Sty N 58 T — B A1 BA I & 21 BA
HEAT T 2K % %5 (1988, 1990, 1991 ,
1992,2005 ) , N EZZH A T —
Sefbfy XS Al A X IR 2R 2 AR
AR E $ AL TR A AR IR, HE A )
WL 30 4 L R Ak A B Bl 2 4
(EfEH,2001, 2007a,b, 2008a,b,
c; IR #E EAEH ,2007) , A SCRNT
CREN AN PN RS L RSN OE ST
FEAR i B A 0t L 2 W 1 B 1 S X B
IR BRI TS

WHYEE  AMNH, 26 E A 24 5 9%
Di LA A A i T EL, H E R
Bt mHESh Y 5l NPT T ik
Hi X B A Hb S G ; EMML, 3% 2 e
T EL Y LA 95 s Field. No,
FE A2y [ SR D7 S Y 2 5%
A4k £ B 4 9 5 s IVPP Loc. , F1 E B
2Bl B HES Y 5 N oY o By
HHlL S S TVPP VA E R B
HESh W) 5 N 2 0F 58 o 5 #E 3h W Ak
A% ; RT Ml RP S R Jp 1d 4 e
SO G, R 2B A AR

B 5 2%l Hyaenodontidae Leidy, 1869

% 152 Hyaenodon Laizer

& Parieu, 1838

BiGE (KREFM ) Hyaenodon sp.

(E2)

BRAR —BA THHE m2-3(EMM 0148) ,2 ¥ F R (EMM 0125, 0131)
Mg R ARETM T, VRN S AN EMM 0148 ; IVPP Loc. 1988001 %< 14 %)



2 TR S NS RO R R LS A 87

K2 SEE(RER)
Fig.2  Hyaenodon sp.
A. ZE R 5L BE left mandibular fragment with m2-m3, M 0148, Al. 7T occlusal view, A2. 35T
buccal view, A3. T lingual view; B. 72 left ¢c1, M 0131, B1. 5[fl occlusal view, B2. fll[fi lateral
view; C. 72 left ¢1, M 0125, ffi lateral view

10 ~20 m:EMM 0125, 0131,

2R EMM 0125 Jy—72 F R (B 2C) o 4 e M40t A AR AL AR B 4 30 47 e 1) — /)
Bt AWAEFEAR, AR K T U556, 0 e R A A H b B0 i Ae s, 5L e SR M)
A5 LRV BEFET, 145 75 5T 1 OF [BDE | 751K 45 mm, #5835 mm, EMM 0131 (&
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2B) ATREN — A T RO AR DR A e e 2t o RS F b — SR U /0N T B T e 9 - AR
40.6 mm, 1% 34.3 mm,

TR EB (K 2A) m2 FIA 2 A, BB m1 B AR, i R K 2 16,5 mm, T2
15 mm, B HERS/N TR RS, m2 F1 m3 0T JFIIRME, m2 HBUA #8404 50,
FEALMATEERE G, 5 2 B W te R B B A, B oI, SR LAY A B, BRI
3.5 mm, 5& 8.2 mm, WL, 255 W IE BRI BRI, AMAAEAN TS A
RSB A VIR T, m3 AR E AR, T ATAF A BERAS, BT AMUA b, REMIAR TR
HEAZRHIEEIE B IR, b 20 U R B 5 R S T v, LTk B A T A 5 i R
KA K 40 mm, ZFA N TR S5 8CIR T Fke . 4 e AT 79 T 2% IO . S
Hlavm EIH ., BB REC e 4Bk, WIEEERRZ N A SRR MR IR R S5 K, nT RES
TR AR 5 75 00 Ao R R AR S T 0 2 B . 3 i A AR T, R DT A s (R

ME  (KxAifex)s v, B .mm) m2: 27x10.8x16.9; m3: 68.8x24x19.8,

b EMM 0148 7£ T Ik JC TSR A m3 A HT 240 B 8 1 )5 240 SRR AE 1 5
Hyaenodon J& M —%(, Hyaenodon Z=—MAEH E R I E , AETE 40 Z240Fp, H4a kK2
R ES RN B IN S Y TE MR 2 Rt Y Hyaenodon H, R 3 ASFRTE
RoF B4 EMM 0148 2 BV 4658 tH 2= W08 i (19 H. gigas Dashzeveg, 1985 il H. mon-
goliensis ( Dashzeveg, 1964 ) MW itk i H. weilini Wang et al., 2005, H:H UL H. gigas
AAMAERR o BB , B3R 3 AR A ADRHERAR D %, ARXEFN EMM 0148 #E4T B 1
3, Hyaenodon gigas i M2 [N 54 mm, RIE—BAIELE  Hyaenodon 1) m3 KAKFN M2
AR T EMM 0148 1 m3 B3k 68.8 mm, W It H. gigas & (N 54 mm Zi47) KIRZ
EMM 0148 19 m2 YK 27 mm, X —K BRI K T H. mongoliensis # (21 ~23.7 mm,
Il Lange-Barde and Dashzeveg, 1989, table 6) ., #R#& Wang et al. (2005) BYicik , H. weilini
) M2 KR 45.7 ~50.3 mm, JREI/NT H. gigas &, R, SAKDK , EMM 0148 57 L
ZHA H. gigas , 8UE R H. gigas & RE)— AR,

FATHE R WA KRG 5N sk BOHAE— & Y 32 R HAUR R R [ A 77
(14 W A7 2 FA S (entelodonts ) AR AR KR U (B HIE S 22 51A0K

Z75% B Perissodactyla Owen, 1848
T Z % Brontotheriidae Marsh, 1873
R EE & Metatitan Granger & Gregory, 1943

R E & ( R E T ) Metatitan sp.
(FE3)

Brontotheriidae indet. Wang, 1992, p. 540

BRA #5045 BAE R PL-3(IVPP V 15714) , FFH AN RIRTEE(EMM 0155) , 75 p4
(EMM 0132) , 22 m2( EMM 0156) FiZZ m3 (EMM 0127) ,

g IVPP Loc. 1988002:IVPP V 15714 ;IVPP Loc. 1988001 % 10 ~20 m 4k,
EMM 0127 ,EMM 0132 ; — % i R¢ fiF i HAR R HIH A . EMM 0155, EMM 0156,
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3 MR CRERN) Bk
Fig.3 Cheek teeth of Metatitan sp.
A. A LA right maxilla with P1-3, V 15714, Al. i buccal view, A2. 5[ occlusal view, A3. 7
Il lingual view; B. 7 left p4, M 0132, Bl. 7&[fi occlusal view, B2. [ buccal view; C. £ left m3,
M 0127, Cl. 7L occlusal view, C2. i buccal view, C3. 7T lingual view



90 G - i I/ = 47 %

2R IVPP V 15714 (& 3A) ME FFLALTF P3 b7, S VA . P1-P3 5 HES
PR3 M, PLATS mm AG — KRB RS 5 BE  RUTE KM BRI, C-P1 B,
P1 V3 56 FHR o i A 0T UR BEBE FE , N ORAETE 3, ek 18T 24 A B0 IR | <5 i) Jet =3 ), v
H—#HATERIMT, P2 Fil P3 BIERESEK T . AME ESFERCIR , FLAMRERY 1) 5 AT, i
Je RS 1T R ARAN S5 AAE S e AL B, ANE NG S AR & 5 R AR B bk
KTHGRM, BRI OB EE TR M, [ ARE /N R . SR A FNIR A 7 v A 3% WA HF
HEZIE N SMUTIA S BEIE, 1540 7 & S MET N EBIR K &, £ )5 % AN A B
i, FEE(EMM 0155) AR T WIBSME—, K 40.7 mm, H EARILAMY

e pA (I 3B) ARURY, 5l W IE, T =M NS A, Tara i P,
T =AM E T O RS RS IS AR &Gk, JLF- B AR BRI, 855 AN H B
o Af m2 CRBEEBFERIN AN, B, R amIE WIE, KT J5A 5 ml
Al m3 BEEfkI, 22 m3 (E3C) FUCHSMERAR . T =AM AT BRI K/ I, S 1 34
VIE, F=MMEANIFO, FaRIEEHT NI RIS AELE (B AR A% A B ]
TERM S =R R RGE R R EREA . TR I RTZ A B A

ME (A7 mm) P1-P3 £,70.9; Btk (K x5i):P1,18.5x13;P2,24. 5x31;P3,
31.2x42.6;p4,41x29;m3,96.2x38. 8.,

Wang (1992.540) BB IR AN % 52 4 Brontotheriidae indet. , Hi I AR 7T LAE
L TERGT RN, C-PL Vi BT, P1-P3 HEZ %5, P1 /) (H iG585, P2-P3 H 4 > FRA
KIRBY N SRR BIRFRAR Y Metatitan F1T . BUKE HIH A Metatitan J& , {5 R A%
BERA B ARER,

E#| Rhinocerotidae Gray, 1821
B J& & Aprotodon Forster-Cooper, 1915
=MW E ¥ E Aprotodon lanzhouensis Qiu & Xie, 1997
(El4; £1)

FRA  —BoA T, H p3 -4 (EMM 0079) , [/l — /M4 ml (EMM 0080) Al 47 m2
(EMM 0081) ,—f{45 3 8922 i2 (EMM 0082) A1 3 Bt 14 (EMM 0066, 0083, 0084)

MisS  IVPP Loc. 1988001,

Bk 2 (K 4A) KA, IUED (72K 295 mm, HITK 305 mm, #M9KK 355 mm) ,
Wi e LR o 2 AR, 8 e A BT 1) R R At , 5% K 155 mm, SN 24 170 mm ; 15 5 7E
INGE G, AR 114.5 mm, WIEWTERE =M1, =05 EE S FrAME S, &
T (B 4 A2) (NS ERAT Rl 0 )2 K030 | JOl o )22 9 B85 T 43 (24 145 mm) TP LR #8595 A7
—K 80 mm & 22 mm (T IEV-10 (BEFETT 7) 5 75 160 -5 H SN S AR LB 73 T . AiTAh
T IS AT (] 4 AL ) Ta] B4 B3 1 1) BB AR 92 JF a8 Wi 2 o A A/MIED 3 oA A — 9 Sk g 42
TR ; J5 AME, AT 55 R e, TR 5 15 ek (R 25 ot i A O (B , K Al
J5 1) 5 14 5 5 AN [ BV e 1A e 68 i P ) 2 R AR B R Tl A MR R T T A OIS 185 mm,
2175 mm; AR S TS A4 185 mm, 3% 180 mm,, 15 43 P 5 T A4 22 Hh A5 v 1)
Ny IR A TAT AT 55 08 F1YA
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Ela4 ZINERBTF
Fig.4 Lower teeth of Aprotodon lanzhouensis
A. FEleft i2, M 0082, Al. JEIHI labial view, A2. 75T lingual view; B. 75 right m2, M 0081, Bl. JEiA]
occlusal view, B2. J5ilf buccal view; C. £5 right p3—4, M 0079, C1. F&If occlusal view, C2. J3i[f] buccal
view; D. £5 right m1, M 0080, DI1. %Ml occlusal view, D2. T buccal view
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v i, T RUE (B 4C)7E p3 BIA 2 /MR, AT p2 8&R, JFEBUR 2 A A
pl AVERE, P3 =R R ETE AR A, T A R ET S A R S A EEAE
I T EAAAASE ., T MM VIE &R, FUCE A T RSN 1/3 4b, FNERE W,
gE4r, TFERIMIR, M55 (HAESM e b B 0 FET | 5 o JU T BE B A ] |y S i
WIHTE T =ML & IE N ERENMTE, p4 5 p3 AL, HUZ T = A HE AR X 3
Bi, T = AAMAN BRMIAG, SMAT S 78 T ER M A 5 A7, ml (B 4D) Hifdii
et T IEE AT SR A AL IR 22, R AN AR . U TR AA N R A R, T
BRJAE S ANV 5 pd AR BTE T BRENMITE G . m2 (& 4B) I T HTE 5 T IREKE
MR T ER., TEES TR A MM, HBAMNERZE, K FS RS
ml AUFRL, BB FERCH, T UCH LT TN, T =AM MR BRI ER . AMA B

IR IIR (2) TEIEAS RN AR BE [ HRFN Aprotodon J&H —3, XM EIZJEIX
WTFTAE MR G HARE, EXEC ) 4 # (A, lanzhouensis, A. sminth-wood-
wardi, A. fatehjangensis Il A. aralensis) ' ,EMM 0082 F A. lanzhouensis # 5 NAEVT , A
TER/N 25 il R B RIBT TR 2 AR AR # e (W3 1) A HAl 3 Bl 2250 8K . AL aral-
ensis B B (R RGZK RA 237 mm) |, 2l B UL B8N (UL Beliajeva, 1954a, fig.4), A.
sminth-woodwardi W) F T4 AR 3 Beliajeva (1954a) FiCid , Wrial A5 51 s e ( 3¢ 52 ~60 mm,
AJEAEHAL 24 mm) , A. fatehjangensis A T [ 1 HIIE 5%, (HX 2% )8 HAH SR80 ) — 1>
it AMRBER AT FIEIR I AL R IR, Aprotodon J& YT ST 1AT B M 0 AR HEANAR ]
2o BRI BHEE S M K/D EERS A, lanzhouensis H A —I(WLFE 1), ERLE
BAFRIRATAEE , "R IRH IR BIRZIA A A, lanzhouensis T,

®1 ZMNERBTFNEMELR

Table 1 Measurements and comparison of lower teeth of Aprotodon lanzhouensis (mm)

Erenhot Lanzhou Basin Yagou
this paper Qiu & Xie, 1997 Qiu et al., 2004

p3 L 26.5 23.6~29.3 28

p3 W 19.8 19 ~21 20

p4 L 30.4 26.2 32.3

p4A W 21.8 21.8 23

ml L 35.5 31.3~35.4 31

ml W 23.4 24.1~24.2 24.3

m2 L 42.3 26.2 ~42.8 40.7

m2 W 25.3 22.5~24.2 25

i2 Le 40.3; 43.6 41.1~43

i2 We 29.5; 32.7 23 ~34

2 Lr 42.5;47.7; 51.4 43 25.8

i2 Wr 32.9;43; 41.7 34 15.3

455 Abbreviations: L. length 1 ; Le. major diameter of cross section of crown ¥ I THI 4% ; Lr. major diameter of
cross section of root ﬁ*ﬂ*ﬁﬁ]ﬁﬁﬁé, W. width ﬁ; We. minor diameter of cross section of crown W 78 ) I 48 42 ; Wr.

minor diameter of cross section of root % HERE Y 512,
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Aprotodon JEEIMFFA —Fh RIS, T2 00 A TIRIE A0 H R | B2 JE 57 1 it 481 2% S U HE A
MG B S BT Y Agyspe S5 M AT, B340 S W 8 e — 5 RO . Aprotodon lanzhouensis A
TEFR A H R 2 22 M 23 b Rl 3 2 Bk, s At Sy e o it — 5w i

&5 B Symphysorrhachis Beliajeva, 1954b
ISERE? (KEM) Symphysorrhachis? sp.
(Kl5)

Caenopus or Praeaceratherium sp. Matthew & Granger, 1923, p. 4, fig. 5

FRA  —BoA P B m2-3( EMM 0123) filZ2 M1/2( EMM 0078) .

MisS  IVPP Loc. 1988001,

R m2 T =AM, m3 DA e R (8 5A) o m2 Al m3 IIE SRR, HJ& m3
FEC, POREERZE T m2 25, PO (IG, T = MBI T R EREE . T U A S EE 1] Hif
WO RHE SRR B, S VR EAREMME, TREETIEMTRHE
o TUAERISGHE TR0 1/3 &b, TAMPASEIE ., T =AM B ME M4,
W 7RI T 5 38 5 PO AZE = A TR BREE MR A T AR &5 5 m2 A9 40 1425 55
m3 K E B m3 BT AR AT W, A I (R xFT S8 x5 58, .
mm) :m2,54. 1ex38ex39.9; m3, 61x38.9%36.8,

Bl5  USaER? (RER) Btk
Fig.5 Cheek teeth of Symphysorrhachis? sp.
A. A5 right m2-3, M 0123, Al. 5T occlusal view, A2. Ji[fi buccal view; B. 72 left M1/2, M 0078,
B1. 1A buccal view, B2. 7 occlusal view
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IR EWALEIEAS R Aprotodon J¢ Symphysorrhachis 5 A A124 X ABAERSE K/
I AR - T LR A B KB Symphysorrhachis FHEVT . WEIRFEARAS Uiz JE ME— B 0
Rl (S. brevirostris) SR KL (J5 A m2 K 43 mm, F&29 mm; m3 F -~ 45 mm F130 mm,
1K Beliajeva, 1954b:197) o WF/RIFBIRRA KD Rl e BEA FHAE B A9 T SUE A 358, P itk
B BE A A8 A e

5 E3A T E A R A A —H B F R (EMM 0078, M1 B¢ M2; 181 5B) , % i
AR, AP EE R TR AT SN ; JFARAMERCY  Tofa Al . PIBEE R T TP 47, 8%
D JE AR SRR BARSE YT JEURETE . IRRTCHHR I . RETRI A, B AR, L
PRI R R AR B, ORI RAERITIR . F 5 8 AR ik S AT B I T
HEELE W FE AT A AR AE . M1/2 1 69 mm, Bif9E 75 mm,

Symphysorrhachis B RTAUHI T &L T 8ivh , @ik i DA AL, 2 ERZ M1L/2 R
S5 EIRRT FUARGE BRI A Symphysorrhachis? sp. H1

Matthew F1 Granger (1923 ) ¥ —Hcf M3 (1% fig. 5) H A Caenopus 58 Praeacerathe-
rium sp. o ZA TR =M, SN FG 6 AHE T 0% 2 i A 5 H, TG BHER IR 3
LA R AR & A 45 U 1R ML/2 (EMM 0078 ) (AR BL, AT REHL I 15 A Symphy-
sorrhachis J&

Symphysorrhachis 33 £ AXAE 52 1 7R B0 /K 5 AR 5L A5 [ Ergilin Dzo, J5FK Ardyn Obo
(BT/R T 5B14) 1 & Biad ( Beliajeva, 1954b; Dashzeveg, 1991) . iZMi 5 )& Ergilin Dzo ZH 1Y
Ergilin B ( Dashzeveg, 1991) , MU ERBEIA Ay & 05 LA Hr tH: ( Meng and McKenna, 1998)

H#EFR Amynodontidae Scott & Osborn, 1883
##fi I 1 Amynodontinae Scott & Osborn, 1883
+#1E Cadurcodon Kretzoi, 1942
MR H 3R ( #7# ) Cadurcodon houldjinensis sp. nov.
(K6.7; %23)

Cadurcotherium sp. Matthew and Granger, 1923, p. 4, fig.2

ERIFRA  —Hf m2(EMM 0126)

ANEEAR  —BA FAE E ml-2(EMM 0086) , Z& P3 (EMM 0072) F172 P4 ( EMM
0073) FUANE £ — 1, /2 M2 (EMM 0124) , £ M2 #R4r4M4E (EMM 0149 ) , /7 M3 (IVPP
V 15713) , 47 M3 #MERIFR(EMM 0150) ,2 #4045 m1 (EMM 0129, 0151) Fil— /4 F i 5% B
H m3(EMM 0152)

#is  IVPP Loc. 1988001:EMM 0072 -0073; IVPP Loc. 1988002 :EMM 0086, IVPP
V 15713 ;IVPP Loc. 1988001 5% 10 ~20 m Ab.EMM 0124, 0126 F1 0129 ; — 3% Jft 43 bff
T H AL M A5 EMM 0149-0152

$FE  RAMMAN Cadurcodon, itk 15 5y, b AT E 45 4132 TC B g (9 B Fn s 5 B 4
HIB AR AR AN ZE , BARESE . FHEW T AN PR AT R s Nt &, B A 4
WM, ml T = JREFE TR IR m3 7E L AR
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K6 WP/RIFRuR G ) FEive
Fig.6  Upper cheek teeth of Cadurcodon houldjinensis sp. nov.
A. 72 left P3, M 0072, Al. 31 buccal view, A2. T lingual view; B. 72 left P4, M 0073, iIfil buccal
view; C. 4 right M3, M 0150, HNE RIS anterior part of ectoloph; D. 7¢ left M2, M 0124, DI. JF I buc-
cal view, D2. JEEMf occlusal view; E. £ right M3, V 15713, E1. i buccal view, E2. 5% occlusal view

ZTREIE  ARYEL A P Houldjin 744 .

iR FOUE A SRR, FEIE AR AR (& 7C2) b, Hm A4S m2 AR AT,

SV U AR A SR S R R . AT E G A A ) AR 1) 1 RN R
JE RIS AT WL s ANV R 1 e st ) 14 e 2R BT FER SRR iR L ANE
Th o S (R |, i i A TR 173 AE (K 6A,B) o P3 ANE T AT S5 2 15 AR 98528, 67
TFHMEREZ Y, PA(E 6B) (PR B AMESMEE | L To b O R BS #E ; SMA T L P3 # T &
Ho bUFHAME &2 3,

M2 SMEESE- | JE 4 HNEER [ A1, 322 [ 1 56 35 ) R T O . BE AR TR 1 M2 (&
6D) MFMNEELERT 5 7 1) LRSI, TR FNRT TSR 5 SE 0k, BB AR A i, SME SR
(e F 24 40°, 5Ia B Il 50° M8 5 R B 8 S A BB/, RVl ., M3
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Fl7 0PIRIFER R R ) i
Fig.7 Lower cheek teeth of Cadurcodon houldjinensis sp. nov.
A. A FHEREL right mandibular fragment with m1-2, M 0086, Al. 5[ occlusal view, A2. A buccal
view, A3. T lingual view; B. 7c left m1, M 0129, Bl. 7T occlusal view, B2. i buccal view;
C. 4 right m2 1E7 holotype, M 0126, C1. 7 occlusal view, C2. M buccal view

(181 6F ) i S AR AL A et . LM 5 M2 (AR, FiTJs ml FiS 1T, AZR ATATRE 2R
IR SR , BT B ORRE R 78 e e B AR 2 IS0 L M2 3 EERE S AMA RY
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Table 2 Measurements and comparison of upper cheek teeth of Cadurcodon (mm)
Erenhot, Nei Mongol, China Ardyn Obo, Mongolia
C. houldjinensis sp. nov. C. ardynensis
this paper Matthew & Granger Osborn Gromova
1923 * 1924 1954
KL 54 19.5 ~22
P3 4MATE H ectol. >51.8
SME R/ M H/L(% ) 95.9¢
KL 55.6 26.5 20 ~26
P4 HEW 40.3 37 ~40.5
HSMETE H ectol. 65.6
SMEF R/ IVERK H/L(% ) 118
Pl L axial 45 32 35 ~52
SME IR K Max. L ectol. 46.2 40 ~54
B %E W ant. 41.3 46 38.5~45
J& 56 W post. 35.5 36.5 ~43
M1 4 H ectol. 65¢
HITE/ AN W ant. /max. L ectol. (% ) 92 83.7 ~112.5
JE 95/ Bi%E W post/W ant. (% ) 86 93.3 ~97.7
A5 4N FE £ Ectol-protol. angle 50° 45° ~50°
HME R/ AVE R H/max. L(% ) 129
Pt L axial 72 46 49 ~58
NG IR K Max. L ectol. 76.2; >72.5 51.5~61
& W ant. 72.5 56 40 ~52
JG9E W post. 58 36 ~46
M2 AN H ectol. 484#; 61.4# 65 ~68
Hi 58/ SNSRI W ant. /max. L ectol. (%) 95.1 70.8 ~86.7
J5 9E/ Wi 56 W post/ W ant. (% ) 80 82.7 ~92
¥ 5AMF I A8 Ectol-protol. angle 40° 35° ~40°
SN R/ IS R H/max. L(%) 634#; 84.7# 117.2; 126.5
YK L axial 65 56 47 ~54
SRR Max. L ectol. 72.1 47 ~54
H%E W ant. 48.9 56 35 ~45
JE9E W post. 34 30 ~32
M3 SN H ectol. 52#; 71.2 59 58e
Hi 58/ SME R W ant. /max. L ectol. (%) 67.8 74.5 ~83.3
J5 5/ HI e W post/ W ant. (% ) 69.5 66.7 ~80
JF¥5 5AMFHIFE A Ectol-protol. angle 30° 30°
SN/ SNSRI H/max. L(% ) 7214 112.6

e, K estimated; # BEFEEIIA heavily worn; * measured based on Matthew and Granger, 1923, figs. 3, 4.
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Jef29h 300, AT MTCHA WA JE AR . TR A AR TR , T MA T4 /NIRRT I
REH ., WiFAEBMER A5 S,
ml Fl m2 &5 2, R AR m2 (EMM 0126) HY7E i 9 56 mm A i HR B e e mf
ik 60 mm B AL BRI AEMTRE, T AME CREF+ T UCE ) SNEEARF T A AR
AELI) \J%Eﬁﬂ//'\lﬂ@ m2 (EMM 0086 F1 EMM 0126 ) {43/ Ttk B 5., A0 A S e S AR By 2%
TAEHA A G D REIRBIR T = M/, FE S FERC TR m1 (EMM 0086) T — £ 4 ik
TR, N = A MSE A I EMM 0129 3R B A S5/ M , FERM KIS, L=k,
Vs RS O A 5 Al B A LA e AR 22, R = A TMTRN T SR M
EMM 0151 (m1 ) () ESFERR B SR, Hooe i s BT 19 A M A I, A5 M EOARTE 28, HUR7E
P AT — TS RS, AT REA T ERIMIAIRE BRI 2 A R B, A2 5 N e #:
HR)Z 5 BEI0 A DL R Ah i (AT DA S8 A MK TR A SR S Al . ELXURAR | i
VIR NFE AR . EMM 0152 HAEE T m3 R, RIWELIRZ e a5 AN g 1

®3 FHETFEMNEMLER

Table 3 Measurements and comparison of lower cheek teeth of Cadurcodon (mm)
Nei Mongol Mongolia Kazakhstan
Erenhot Ardyn Obo Solonkeur Turgay area Zaisan Basin
C. houldjinensis sp. nov. C. ardynensis C. kazakademius ~C. zaisanensis
this paper AMNH Gromova Birjukov Beliajeva
19138 * 1954 1958 1961b 1962
KL 45.3; 46.4; 48.2 30 ~38 (33.9) 32;34 46 38; 39
TEW 31.4;23.1; 28.9 22.5~25(23.5) 22;23 30 24525
ml| Fi/ 4K W/L(%) 69.3; 49.8; 60 (69) ™" 64.7; 71.9 65.2 63.1; 64.1
TRERAES T 700
e
metaloph. -protoloph.
angle
KL 57.3; 48.7 53e 43 ~48.5 (45)  42.5; 45e 60 48; 47
TEW 29.9¢; 23.5 2.6 | 23~26.5 (24.7) 25;28 37 29; 26
1 H ectol. >56 50#
m2| F/K W/L(%) 52.2;48.3 56  [49.5~58.9 (54.3) 58.9; 62.2¢ 61.6 60.4; 55.3
;g LI 50°; 40° 50° 35° ~55° 52° ~56°
metaloph. -protoloph.
angle
ﬁﬁ'?g)b HRHWL 115 94. 3% 64.3
KL 70.5e 47.5~52.5 48; 50 70 65
m3| W 39.9e 22 ~25 28 34
Fo/ K W/L(%) 56.6 44.6 ~51 56 8.6

e, K estimated; # BEFEATTR heavily worn; F55 N NI %L means in brackets.
s #K Matthew Fll Granger (1923 ) 4% 2 J it measured based on Matthew and Granger,1923, fig. 2; s & Gromova
(1954 ) i A9 %0315 caleulated based on means in Gromova ,1954 ; # + * Birjukov(1961b) JFiR k48,8 Birjukov’s orig-

inal 48.8 is in error.
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BeRSITie  BiR TR EEW ZERT IR AR 2R BB SR 4 BT Hyp-
samynodon FAREZT . HLJ5 3 7E U7 768 0 406 %50 v B8 R 28 145 9 s/ 1 bl b 0 b — 3 T R o R AR
Z, EX—J, WA Y Cadurcodon #FAHIE (W 2 3) . WAM, 78 G FEbr A
Hh ST A AR BT A AN B 2405 FA BT, B P R, SMEERF ) T Ab
A SSAEREIE  ERYS Cadurcodon AL, PRI AN SOB: 3R AOFR AT A Cadurcodon J& .

Cadurcodon J& BRTEHN 3 F . St rd KEBERT C. ardynensis, W= s T 75 R 4000 C.
zaisanensis M1 /R 55 L IX 1Y) C.  kazakademius ( Osborn, 1924 ; Gromova, 1954; Birjukov,
1961b; Beliajeva, 1962) . Lucas #1 Emry (1996b)iA°R C. zaisanensis J& C. ardynensis 1)
WEY 4 . BATAN C. zaisanensis AT REATI N Jy— A R0FP . HE R NG R AL, oA
M, ELICAN R, FEX 45 BB 5 C. ardynensis A X AN . TR ARA S EiR 3
MREAR, 5 C. kazakademius AL AR P FE RT L I3 #RAC R (L3R 2 .3)
EMEEILS EAVFZ O i R N Em R 2, N EW BT Ah b a5 | i b
FRALTH R ,ml T = A ST B RS, m3 A F ] A A (7 C. kazakademius W F ¥
R AN REWT AT AL, ml N =B R T TEREE) , 5 C. zaisanensis WX H] R F
P RSE R NN AR 6 T I e N A o e, B NS BRI 55 (T €. zai-
sanensis 1, G AP Wik w7 AL B IR T NS 4L, m2-m3 AN ), 5 C. ar-
dynensis 19 X, BRI RO B A A0 L BT UG AN BE TC R FIRE , 1 145 i R AR R AT 2R
A7 AEEREE AR AW SR A IR, EIRDONMEIRAITAE , R R AR A B R
Cadurcodon J&W— 18R, X B 24 AR IR # R ( Cadurcodon houldjinensis sp. nov. ) ,

Matthew FI Granger (1923) ¥4t 3 #4™ A MR RGP R 2F o . —HCF H A
[ AMNH 19138 (Field no. 36, fig. 2) | #8454 Cadurcotherium sp., 7350 2 ¥ 330G 9% &
N Cadurcotherium? sp. o Gromova (1954.182) B2 ENTH AR Cadurcodon T, X 3 ¥
AT 15 TC B S ) S s, T A H ] AT R AR BURESERR SUER R B Gromova J2
XFRY . P AMNH 19138 ATREy m2, BRI T Ok, L] B35 e, 16 vh SR A
HRICHH .89 T AP A 4R S 4 Cadurcodon houldjinensis 59— 2, 1 H R SF AR ZFI )
A SEVE N (L3R 3) NI AGHT

HAW AR A 433 47 P4( Matthew and Granger, 1923, fig. 4) f47 F & (M1/2,
Matthew and Granger, 1923, fig. 3) ., P4 ZMEE A/ AT LA 2 A HTAR B A S 2,2 BH 78
oA, BN IR TGy . X NS C. ardynensts FH—F, M1/2 BIIMNERT G )
AT s BRI AR w5 , v HH AT BRI , BRI+ HiT B9 98 (BT IS 7 1)) 29 10 mm , J5UH 5 28 9 5
ik 50°, IXEERRIER Y C. ardynensis —E0, T E BT STERLE C. ardynensis A5
JWHEIN(WFR2) . Ik, ik P4 F1 M1/2 A A C. ardynensis Fit,

{85 B Artiodactyla Owen, 1848
3% %l Entelodontidae Lydekker, 1883
3% & Entelodon Aymard, 1846
X B%3% Entelodon gobiensis ( Trofimov, 1952)
(FE8)
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FRA /£ P4 —HC(EMM 0128) ,

Miss  IVPP Loc. 1988001 ZREE%) 10 ~20 m 4k,

BIR P4 DRAFET, FORIBHFEROR . A Ve el I Ay 0 5 ) = R 5 DAL, 9 R T
Ko BRI AR T | BTAA R T I BB R It AR . i i el R R & . P4
B b4 AR Entelodon gobiensis B—2, T HH RS K/ (K x i .29 mmx35 mm) 7E
AN AE SEYEREI N [ E. gobiensis ) P4 B x 55 A 31 mmx35 mm ( IERARAS 4K Trofimov,
1952);25.5 mmx29.6 mm (fK Lucas and Emry, 1996a) ], i85 A E. gobiensis ',

Entelodon gobiensis ] 1FFIFRAS =
T3l S BE 1Y B JR TSR ( Trofi-
mov, 1952) , I £ A I 4 B 1 (st
- v B ) . Lucas A1 Emry
(1996a) TA hy A7 A1 & B 4 ( 1956)
#5809 Archaeotherium ordosius, Bir-
jukov (1961a) i iR ) E. major F
Dashzeveg (1965) i) E. orientalis

K8 XEBEF/ P4 (MO0128) Y JE E. gobiensis WG i FW) 745 | iX
Fig.8 Left P4 of Entelodon gobiensis (M 0128) =3 s W Entelodon 1) /)N F1 Ff LA —
A. 5 occlusal view; B. ifll buccal view /I\, Bl E. gobiensiso I—ﬁ‘lﬂﬁ IEJ EH‘ y ’ﬁiJA ﬂ]

MR 7= T i A MR FL A R IR B B,
“EEAL” (PR B AL, W AE H 2003 ) RIS BE S ML PR AL B 24k
FAWITAN E. gobiensis B, iXHf E. gobiensis AR 434 R A W 4 B T — 5L dogr i

2 PRRIEMFL YRR e

KT MR IR, B LA BAR K . e Rk Ry o i T 6 ( Granger and Ber-
key, 1922) , Jg Z80A AWt ( Osborn, 1923 ; Matthew and Granger, 1923 ; Berkey and
Morris, 1927; Russell and Zhai, 1987) , 35 5 %7 #7 tH ( Romer, 1966 ) . H — B %87 T (Li
and Ting, 1983 ) MEHHr I (Wang, 1992) . A4 W Z 40 A BEbesg il (£1F A, 1997,
2001, 2007a,b, 2008a,b,c; OS54 £ ,2007) .

ZEA T AN IBFSE ( Matthew and Granger, 1923 ; Lucas and Emry, 1996a; ¥ H 2001,
2007a,b, 2008a,b,c; BB HE . FALEH ,2007) , 3% 155 v Bk i o 2R 20 v BT = i L 3
Yt 363 8 H 18 B} 24 J& 30 B (414 4 AR, 9 DARERM)

R K H Primates Linnaeus, 1758

BEJ= Al Fosimiidae Beard et al., 1994
BEAR (REFI A) Eosimias sp. A
IR Omomyidae Trouessart, 1879
AR Pseudoloris erenensis Wang, 2008
#FH Chiroptera Blumenbach, 1799
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/NBRSEE H (J& AP A RE) Microchiroptera gen. et sp. indet.
HIF8 H Erinaceomorpha Gregory, 1910
HIFEEL Erinaceidae Fischer de Waldheim, 1817
WS J5 8 Anatolechinos neimongolensis Wang, 2008
S FCRIEA Ictopidium lechei Zdansky, 1930
%J¥ H Lagomorpha Brandt, 1855
%5 HA B} Ochotonidae Thomas, 1897
S EES Desmatolagus vetustus Burke, 1941
B} Leporidae Fischer de Waldheim, 1817
FLIC K BESR Gobiolagus tolmachovi Burke, 1941
Bk (JE FPAE) Leporidae gen. et sp. indet.
W15 H Rodentia Bowdich, 1821
BB Gobiomyidae Wang, 2001
P52 i R EE B, Gobiomys neimongolensis (Meng et al., 1999)
INKEER, G, exiguus Wang, 2001
INREER (FIFN) G. of. G. exiguus Wang, 2001
REER? (REFN) Gobiomys? spp.
1 Bl Chapattimyidae Hussain, de Bruijn & Leinders, 1978
T MBE A B (AHLAP ) Advenimus of. A. bohlini Dawson, 1964
D raba A B (HHMRIFD) A. of. A. burkei Dawson, 1964
B (AREM) Yuomys sp.
Pk BB Ctenodactylidae Gervais, 1853
JrIERE B (REFN) Protataromys sp.
£ BBl Cricetidae Rochebrune, 1883
HER? (REF) Pappocricetodon? sp.
LT R G B Focricetodon borealis Wang, 2007
TR B Oxynocricetodon erenensis Wang, 2007
Bk B} Dipodidae Fischer de Waldheim, 1817
XU S B B (AR ) Allosminthus of. A. diconjugatus (Tong, 1997)
K5I Allosminthus majusculus Wang, 1985
75 SEUR SR, Allosminthus ernos Wang, 1985
LAl Aplodontidae Brandt, 1855
JEURJFEHN B Prosciurus pristinus Wang, 2008
A BUR) Sciuridae Fischer de Waldheim, 1917
B0% (J& PR %) Marmotini gen. et sp. indet.
R4 H Creodonta Cope, 1875
BRIEEL Hyaenodontidae Leidy, 1869
R E(RERM) Hyaenodon sp.
wEEH Perissodactyla Owen, 1848
Al Brontotheriidae Marsh, 1873
Mo S (R EF) Metatitan sp.
JEF} Rhinocerotidae Gray, 1821

=



102 G - i I/ = 47 %

22 W EJFREE Aprotodon lanzhouensis Qiu & Xie, 1997
IEEE? (REM) Symphysorrhachis? sp.
5 2 #} Paraceratheriidae Osborn, 1923
B R (REFN) Aralotherium sp.
Wi 2R} Amynodontidae Scott & Osborn, 1883
Bl /R T R H1J# Cadurcodon ardynensis ( Osborn, 1923)
WEIR IR GHTFP ) Cadurcodon houldjinensis sp. nov.
{185 H Artiodactyla Owen, 1848
% Bl Entelodontidae Lydekker, 1883
RS Entelodon dirus Matthew & Granger, 1923
R BEM E. gobiensis ( Trofimov, 1952)

AmFLEh Y A 25 27 A X B A a3 4 FR

R4 MRHGINMBEMROMESH

Table 4 Stratigraphic distribution of the mammals of Houldjin Fauna

Middle Eocene Late Early Late

middle late latest Eocene Oligocene Oligocene

Eosimias X X
Pseudoloris X X X

Anatolechinos neimongolensis

X

Ietopidium lechei X
Desmatolagus vetustus
Gobiolagus tolmachovi X
Gobiomys neimongolensts

G. exiguus

X X X X X

Gobiomys sp.
Advenimus X

Yuomys X
Protataromys X X
Pappocricetodon X X
Eocricetodon
Oxynocricetodon

Allosminthus X X

X X X X X

Prosciurus
Aprotodon lanzhouensis X
Symphysorrhachis
Aralotherium
Cadurcodon ardynensis
Metatitan

Hyaenodon X X X
Entelodon dirus

X X X X X X X

E. gobiensis

AR 25 B A M sl 23 A BB, BR3E 2K (R MHORSE ) S, LR L34yl Loy
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54,

1) A= F g Hiit&E A 6 F . Ictopidium lechei, Advenimus (A. cf. A. bohlini, A. cf.
A. burkei) , Yuomys ( Yuomys sp. ), Protataromys ( Protataromys sp. ) # Allosminthus diconju-
gatus (A. cf. A. diconjugatus) ($5'5 P NTE 3BT RE I /R HE2H BT A SR A, R 1RD) 5

2) WA S bssE e ] - bR B i 3 Fh . Eosimias ( Eosimias sp. ) , Gobiolagus
tolmachovi 1 Pappocricetodon ( Pappocricetodon? sp. ) ;

3) AXFRF W 4 #3514 B . Anatolechinos neimongolensis, Desmatolagus vetustus, Go-
biomys neimongolensis, G. exiguus, G. cf. G. exiguus, Gobiomys sp., Eocricetodon (E. bore-
alis) , Oxynocricetodon (O. erensis) , Allosminthus (A. majusculus, A. ernos) , Symphysorrha-
chis ( Symphysorrhachis? sp. ), Cadurcodon ardynensis, Metatitan ( Metatitan. sp. ) Fll Entelo-
don dirus ( Granger and Gregory, 1943 ; Beliajeva, 1954b; TA¥:H ,2007a,b, 2008a,c) ;

4) 3 TR - R A R 4 B b R T - kT 1B Hyaenodon ( Hyanodon
sp. ) Fl Pseudoloris (P. erenensis) ; Mabf gt —8rHr A0 Prosciurus (P. pristinus) Fl En-
telodon gobiensis ;

5) D\ WG BT T T 4 B 2 . Aralotherium  ( Aralotherium sp. ) F1 Aprotodon
lanzhouensis (I (4 3R 3, 1997 ; B (455 ,2004 ) .

RS HTR B IR ISl MR I 4 R 2 BRI A M L B 2 b R B (2-4 A1),
22 i, 25 SRR 374,

QSRR PR IE SR I A E W LGB T, T X 1 R0 S AR R B A E— 2B A A
TE 1A 6 FpA 2 ASREMA 3 AHHMIFN, H P B Allosminthus of. A. diconjugatus , T
FEH (2008a) BN ZANRIFIE S EEE gD U T BEMRLE . AR AR BIFP IR &
MBS AR LLARZ A, A H (2001) Lt Hd, Advenimus 5580731 B Ak BRUAE A7 70T
IRIFLR I R B A TR AT BEME 1) R ITX SRR Y 4341 IR G SR Ry Y B B ] AE 25
W IRET I 2) BATA T RE R ABCE R HD)Z b bl R 5 TR . N AR AR Z 5%
A, Ja—Fal REPERLFBE R,

Aralotherium 15 25 AE B 3 3 tH: & B (BB &+ . E4EH ,2007 ), Aprotodon lanzhou-
ensis i FANTE TR TR =2 M N 52 20 b LA R [ 56 30y 2R R0 6 o 307 1L 55 b, 11 W60 A i HE — .
T2 T R B TEREIR IR TP R BRI Aralotherium IR B Z . Aprotodon lanzhou-
ensis BT EMR A AEAT — AR RRIE A R T8 ARAS bR D fikiz iR, R 2 2 ki
JE TR . X T IX PSS WITER R IR 3, H i REAT —Fh A Re , RIZFRH H 3045 1L
P FAHG A E R TR RITE G 46 BT RIS B

55&t e EUAD 3 AN A6 L sh My [ 3R 89 5 2= SR AT AR S )
FEAN 2 A B9UR 35 AR BL B ) BE ( Ergilin-Dzo Fauna, BIJEF/R T %51 Ardyn Obo h#HE) |
(IR 5) WS RE A0/ N FL 31 5 2 22 S8 Sh W e A T A FA% s R AH 7]
R E L2 , TR S 0] 5 2 5 80K & MO S RERARIE . A, X AT R S TE#UR &
AR YIRE T R A N FL SO A A
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Table 5 Taxa commonly shared by Houldjin and other Late Eocene faunas in Mongolian Plateau

Houldjin Ulan Gochu Qagan Bulag Ergilin Dzo

Anatolechinos neimongolensis X X
Ictopidium
Desmatolagus vetustus
Gobiolagus tolmachovi
Gobiomys neimongolensis
G. exiguus
Pappocricetodon
Symphysorrhachis
Cadurcodon ardynensis
Metatitan

Hyaenodon

X X X X X X X X X X X X

X
X X X X X

Entelodon gobiensis

BUft A5 G LR AR R E T WAL Fe X R AR B

LARGE MAMMALS FOUND FROM HOULDJIN FORMATION
NEAR ERENHOT, NEI MONGOL, CHINA

WANG Ban-Yue' QIU Zhan-Xiang' ZHANG Quan-Zhong” WU Li-Jun® NING Pei-Jie’

(1 Key Laboratory of Evolutionary Systematics of Vertebrates, Institute of Vertebrate Paleontology and Paleoanthropology ,
Chinese Academy of Sciences Beijing 100044 wangbanyue@ pa. ivpp. ac. cn)
(2 Eren Dinosaur Museum Erenhot 011100)

Summary

The Houldjin Formation was discovered and named by the Third Asiatic Expedition in
1922. Iis geological age was first considered as Miocene or later, then varied from Oligocene to
Late Eocene because of scarcity of mammalian fossils found in that formation. Since 1985, some
additional mammalian fossils have been found. These discoveries have throw more light on its
age determination. The micromammalian fossils have already been reported. The large mamma-
lian fossils, except paraceratherines, are described here.

1 Systematics

Creodonta Cope, 1875
Hyaenodontidae Leidy, 1869
Hyaenodon Laizer & Parieu, 1838

Hyaenodon sp.
(Fig.2)

Specimens Left mandibular fragment with m2 -3 (EMM 0148), 2 ¢’s (EMM 0125,
0131).

Locality Unspecified locality near Erenhot; EMM 0148 ; 10 ~20 m southeast of IVPP
Loc. 1988001 EMM 0125, 0131.

Remarks Both c¢’s have worn facets (with C’s) on their posterior side of the crown.
EMM 0125 (Fig. 2C) preserves only a small portion of its root below crown, which is almost
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complete, although damaged on surface. The cross section is oval, longer than wide, 45 mm x
35 mm measured at the base of the crown. EMM 131 (Fig. 2B) has the top of its crown bro-
ken, but its root is almost complete, which may be about twice as long as the crown. It is
smaller than the above specimen. Cross sections of both crown and root are oval in shape,
40.6 mm x34.3 mm measured at the base of the crown.

Both m2 and m3 lack metaconids. The heavy worn m2 has a cone-shaped talonid and a
weak W-shaped lingual cingulum. The m3 is very long, with its paraconid blade higher, but
much shorter than the protoconid one. Measurements ( LXxAWXPW | in mm) ; m2: 27x10. 8%
16.9; m3: 68.8x24x19.8.

The lack of any metaconids on m2 and m3 and the relative lengths of the paraconid and
protoconid blades on m3 tend to show that the above specimen is to be referred to the genus
Hyaenodon, which is currently known to include more than 40 species. Majority of the species
of the genus are small to medium sized animals. There are only three large-sized species, which
are of the size more or less comparable with the above described material; H. gigas, H. mon-
goliensis and H. weilini. Of them H. gigas is the largest one. The m3 of EMM 0148 is 68. 8 mm
long. Hyaenodon gigas is so far represented only by upper molars, M2 of which is 54 mm long.
As the m3 is usually about equally long as the M2 in hyaenodonts, we came to the conclusion
that the Houldjin specimen is larger than those of H. gigas. EMM 0148 may either be attributed
to H. gigas, or represent a new species.

Perissodactyla Owen, 1848
Brontotheriidae Marsh, 1873
Metatitan Granger & Gregory, 1943

Metatitan sp.
(Fig.3)

Brontotheriidae indet. Wang, 1992, p. 540

Specimens Fragment of right maxilla with P1-3 (IVPP V 15714 ), a piece of a broken
upper molar ( EMM 0155) , left p4 (EMM 0132) , left m2 (EMM 0156) and left m3 ( EMM
0127).

Localities [VPP Loc. 1988002: IVPP V 15714; 10 ~20 m southeast of IVPP Loc.
1988001; EMM 0127, M 0132; and unspecified localities near Erenhot; EMM 0155,
EMM 0156.

Remarks The infraorbital foramen is located above P3. The C-P1 diastem is short,
about 5 mm. P1-P3 are crowded in maxilla. P1 is small and oval, while P2—P3 subquadrate in
occlusal view. The protocone connects with the hypocone to form a lingual band, which is par-
ticularly long and clearly shown in the P4. The lingual cingulum is well developed. The p4 is
W-shaped, with its trigonid narrower and higher than talonid. The m3 is very long, with a large
3" lobe, which forms a quasi-circle.

The specimens mentioned above were first identified as Brontotheriidae indet. by Wang
(1992.540). A closer observation tends to show that they are rather close to those of Metatitan
in both morphology and size.

Rhinocerotidae Gray, 1821
Aprotodon Forster Cooper, 1915

Aprotodon lanzhouensis Qiu & Xie, 1997
(Fig.4; Table 1)

Specimens A right mandibular fragment with p3 -4 (EMM 0079 ), a right ml ( EMM
0080) and right m2( EMM 0081 ) belonging to one and the same individual, a left i2 ( EMM
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0082) and 3 pieces of lower incisors ( EMM 0066, 0083, 0084 ).

Locality IVPP Loc. 1988001.

Description and remarks The i2(Fig.4A) is particularly long ( chord length 295 mm,
external arc length 355 mm) and rather strongly curved. Its crown is about as long as its root,
and triangular in cross section. The lingual surface of the crown is devoid of enamel except at its
very base, where very fine enamel layer can be observed. The anterobuccal and posterobuccal
surfaces are confluent and covered with enamel layer. Both edges formed by the above men-
tioned surfaces with the lingual one are sharp. The root of the i2 is similarly curved as the
crown, with an oval cross section, major axis of which stretches in transverse direction. The p2
is large and apparently 2-rooted, as evidenced by the 2 alveoli before the p3(Fig. 4C1). The
trigonid of p3 is longer but narrower than the talonid, with a shallower basin. The paralophid is
short, and the protolophid extends anterolingually. The entolophid is complete and transverse.
The talonid basin is deep. The p4 is similar to the p3, but has a shorter and wider trigonid. On
the m1 the corner formed by the protolophid and metalophid is round and the ectoflexid is deep.
On the m2 the subequal paralophid and protolophid are shorter than the metalophid. The meta-
lophid meets the protolophid at right angle. The external cingula of the cheek teeth are week.

There is no doubt that the EMM 0082 tusk (i2) should be attributed to Aprotodon, one of
the most diagnostic features of which is its extremely long and curved lower tusks. The EMM 0082
is almost identical with those of A. lanzhouensis in size and morphology. It differs from those of
A. aralensis in being longer and more curved. In A. sminth-woodwardi the cross section of the 12
is much more flattened. In general morphology the above described lower teeth resemble those of
Aprotodon closely and their sizes fall within the ranges of A. lanzhouensis (see Table 1).

Symphysorrhachis Beliajeva, 1954b
Symphysorrhachis? sp.
(Fig.5)
Caenopus or Praeaceratherium sp. Matthew & Granger, 1923, p. 4, fig. 5

Specimens A right mandibular fragment with m2-3 ( EMM 0123) and a left M1/2 ( EMM
0078).

Locality IVPP Loc. 1988001.

Description and remarks The m2 and m3 are similar in morphology. The trigonid is
slightly longer than talonid. The protolophid extends anterolingually and forms a right angle with
the metalophid. The trigonid basin is shorter and narrower than the talonid one. The cingula are
well developed on the anterior and posterior sides. The m2 and m3 differ hardly from those of
Aprotodon and Symphysorrachis in morphology, but in size they are close to those of Symphysor-
rachis, which is the largest among the Eocene-Oligocene rhinocerotids. They are even slightly
larger than those of S. brevirostris (the only species of the genus) in size. There is an M1 or
M2 (EMM 0078) of compatible size found together with the lower teeth ( Fig. 5B). Both speci-
mens are referred to Symphysorrachis? sp.

Matthew and Granger (1923, fig. 5) had once referred an M3 from Houldjin gravels to
Caenopus or Praeaceratherium sp. It is similar to the above M1/2 in morphology, but slightly
smaller in size. It may also belong to Symphysorrhachis.

Amynodontidae Scott & Osborn, 1883
Amynodontinae Scott & Osborn, 1883
Cadurcodon Kretzoi, 1942

Cadurcodon houldjinensis sp. nov.
(Figs. 6-7; Tables 2-3)

Cadurcotherium sp. Matthew and Granger, 1923, p. 4, fig. 2
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Holotype A right m2 ( EMM 0126).

Referred specimens A mandibular fragment with m1-2 ( EMM 0086) , a left P3( EMM
0072) , left P4(EMM 0073) , left M2( EMM 0124 ) , ectoloph part of a right M2 (EMM 0149) ,
a right M3 (IVPP V 15713), an anterior part of ectoloph of right M3 (EMM 0150) , 2 left mI’s
(EMM 0129, 0151), and a mandibular fragment with m3 (EMM 0152).

Localities IVPP Loc. 1988001. EMM 0072-0073; IVPP Loc. 1988002. EMM 0086,
IVPP V 15713 ; 10 ~20 m southeast of IVPP Loc. 1988001, EMM 0124, 0126 and 0129 ; and
unspecified localities near Erenhot; EMM 0149-0152.

Diagnosis Large-sized Cadurcodon. Cheek teeth hypsodont. Upper premolars with hardly
discernible ribs on ectolophs. Parastyles and paracone ribs in upper molars very narrow and
closely appressed. Lower molars with very weak ectoflexids disappearing basally; high lingual
cingula closing trigonid and talonid basins. Trigonid shorter than talonid in ml, and m3 wider
in proportion.

Etymology Houldjinensis = Houldjin + ensis, Houldjin, the locality where the fossils
were collected.

Description The mandibular ramus is slender and low, with the height of the part under
the m2 no more than the m2’s length.

All cheek teeth are hypsodont, with thin layer of cement. The buccal walls of the upper
premolars are smooth and convex in both directions, with hardly discernible paracone and meta-
cone ribs. Both ends of the buccal cingula turn sharply toward the crown tops. P3 has low
transverse lophs. The buccal cingulum on P4 is better developed than on P3. The parastyles
and the paracone ribs of the upper molars are very narrow and closely appressed. On M2 the
transverse lophs are moderately oblique, the crista and posterior cingulum are distinct. The
angles formed by the ectoloph with protoloph and metaloph are about 40° and 50° respectively.
On M3 the protoloph is more oblique than on M2, the angle between it and the ectoloph is only
about 30°. The lingual end of the protoloph is flattened, without protocone constrictions.

On ml and m2 the transverse lophids are moderately oblique and the buccal walls are al-
most flat, with the ectoflexids only present on the top parts of little worn molars. Talonid basins
are large and deep. Trigonid and talonid basins are blocked by the well-developed lingual cin-
gula.

Comparison and discussion The above described Erenhot specimens closely resemble
those of Hypsamynodon in having very narrow and appressed parastyles and paracone ribs in up-
per molars. However, Hypsamynodon is characterized by having particularly hypsodont cheek
teeth, which is not the case in the Erenhot specimens. As a whole, the Erenhot specimens
share much more common features with those of Cadurcodon. These are the similar degree of
hypsodonty, the longer premolars relative to molars, broader lower molars with moderately ob-
lique transverse lophids, flat buccal walls, highly reduced ectoflexids, etc. This led the authors
to attribute the above described specimens to the genus Cadurcodon.

Cadurcodon is known to include three species: C. ardynensis, C. zaisanensis and C. kaza-
kademius. As the Table 3 shows, the Erenhot specimens are larger than C. ardynensis and C.
zaisanensis, but close to C. kazakademius in size. However, they differ from C. kazakademius
in having more hypsodont cheek teeth, more reduced ectoflexids on lower molars, trigonid
shorter than talonid in m1, and proportionally wider m3. In addition to size differences, the Er-
enhot specimens can be distinguished from those of C. zaisanensis in retaining partly discernible
ectoflexids, having buccal cingula, and higher lingual cingula closing the trigonid and talonid
basins in lower molars; from C. ardynensis in having nearly smooth buccal walls without clearly
shown paracone and metacone ribs in upper premolars, and the very narrow parastyle-paracone
rib complex in upper molars. A new species is thus erected for these Erenhot specimens, named
as C. houldjinensis.



108 G - i I/ = 47 %

Matthew and Granger (1923) reported three teeth from the Houldjin Formation, referred a
lower molar [ AMNH 19138 ( Field no. 36, fig. 2) | to Cadurcotherium sp. and the other two to
Cadurcothertum? sp. Gromova (1954 .182) already transferred them to the genus Cadurcodon ,
an opinion we can only concur with, based on further examination of these teeth. The m2
(AMNH 19138) is similar to C. houldjinensis in general morphology and falls within the range
of variation of the latter (see Table 3), and therefore can be referred to C. houldjinensis. The
other two teeth, a right P4 ( Matthew and Granger, 1923, fig. 4) and a right upper molar (M1/2,
Matthew and Granger, 1923, fig. 3), are more similar to those of C. ardynensis in morpho-
logy. In addition, they fall within the range of variation of the latter (see Table 2). Both can
be referred to C. ardynensis.

Artiodactyla Owen, 1848
Entelodontidae Lydekker, 1883
Entelodon Aymard, 1846

Entelodon gobiensis ( Trofimov, 1952)
(Fig. 8)

Specimen Left P4( EMM 0128).

Locality 10 ~20 m southeast of IVPP Loc. 1988001.

Remarks The P4 is roughly triangular in occlusal view. The paracone and protocone are
close situated. Its paracone is slightly larger than the protocone and confluent with the latter on
worn. The cingulum is developed around the tooth. The P4 is almost identical with that of Ente-
lodon gobiensis in morphology. In size (29 mmx35 mm) it falls also within the range of varia-
tion of the latter species, to whom EMM 0128 is referred.

2 Geological age of the Houldjin Fauna

Opinions as to the geological age of the Houldjin fauna differed widely, varying from Mio-
cene (or later) to Late Eocene ( Granger and Berkey, 1922; Osborn, 1923; Maithew and
Granger, 1923 ; Berkey and Morris, 1927; Romer, 1966; Li and Ting, 1983; Russell and
Zhai, 1987; Wang, 1992, 1997). As is currently known (Lucas and Emry, 1996a; Wang,
2001, 2007a,b, 2008a,b,c; Qiu and Wang, 2007 ), the Houldjin fauna is composed of 30
species of 24 genera belonging to 18 families of 8 orders. As far as their stratigraphic distribu-
tion is concerned, these taxa can roughly be divided into 5 groups:

1) 6 taxa occurred in Middle Eocene: Ictopidium lechei, Advenimus (A. cf. A. bohlini,
A. cof. A. burkei), Yuomys ( Yuomys sp. ), Protataromys ( Protataromys sp. ) and Allosminthus
diconjugatus (A. cf. A. diconjugatus) ;

2) 3 taxa ranging from late Middle Eocene through Late Eocene: FEosimias ( Eosimias
sp. ), Gobiolagus tolmachovi and Pappocricetodon ( Pappocricetodon? sp. ) ;

3) 14 taxa occurred in Late Eocene: Anatolechinos neimongolensis, Desmatolagus vetusius ,
Gobiomys neimongolensis, G. exiguus, G. cf. G. exiguus, Gobiomys sp., Eocricetodon (E. bo-
realis) , Oxynocricetodon ( Q. erensis) , Allosminthus (A. majusculus, A. ernos) , Symphysor-
rhachis ( Symphysorrhachis? sp. ), Cadurcodon ardynensis, Metatitan ( Metatitan sp. ) and En-
telodon dirus;

4) 4 taxa ranging from Eocene through Oligocene; Hyaenodon ( Hyaenodon sp. ), Pseudo-
loris (P. erenensis) , Prosciurus (P. pristinus) and Entelodon gobiensis;

5)2 taxa occurred in Late Oligocene and later: Aralotherium ( sp.) and Aprotodon
lanzhouensis.

It is evident from the above listing that 22 taxa (76% ) existed in Late Eocene, which is
most probably the geologic age of the Houldjin fauna. A few words are needed to interpret the
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unusual occurrence of the taxa so far found from deposits older or younger than Late Eocene in
the Houldjing fauna. The Houldjin specimens referred to Allosminthus cf. A. diconjugatus was
considered by Wang (2008a) as more advanced than the typical Middle Eocene A. diconjuga-
tus. Wang (2001) also proposed that some of these taxa, for example, Advenimus cf. A. boh-
lini, A. cf. A. burkei, “may be transported from some underlying deposits. ” However, the
tusk of Aprotodon lanzhouensis is so well preserved that it could not be transported from underly-
ing deposits. The alternative explanation of its occurrence in the Houldjin fauna should thus be
its earlier appearance in Late Eocene.
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