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Sl FE R FEIREeE AT i REFHL B
£ b WKk

(hER S H DY SHALTRA HR 100044)
X®A  iFEERER RhEilt ER

n ¢ 1 =
AERT AT LKL SR PURER L G: Meracervulus lepidus, Paracervulus ai-

tenuaius, Cervavitus novorossiac shanxius subsp. nov. Rl Cervavitus novorossiae minor

subsp. nov.o EfIWFHEEY TLREKRHENR AR F .

1955 4EF0 1956 SRR, HEREBR G SEDWS B ARTRFTHAGE—E &
RXIZES . FHEN, ¥EEAARN— XTI, ELUESHEEGENTEILY 0.5
A BN A BRI LT T A G RE T, REIRLSBATROBIE
h. HPHWERMLARA N F—FERRMY T — M E MR Metacervulus lepidus
Hu, 1962, %l A80H EHIELGHABRAIAASHB#S(937) A Bt 177
RS TRRMEY“EHH") , YR HIN N B R L, EHERLK, ME DX Ay
HES TERBIREA , AT 40" M B AE THRIINR, SHAR RN — &4 Y
BERRSSH L ER TEN(EHES, 1984), RIEX—HREREGFERBA LML
FHRRWEE, B 1979 FLUOR, EEFEN NSNS HALTRFSRAN, S
AW TRIEmNHE S EWETLE, BREABANBEEN L EHIANAEYTEL
HpgrhE (Qiu er al., 1987), i BN FERMALE 5.4—5.8 H HE 28] (Wu, e al.,
1992), Bl4Earhiitt, Mt RHOMARNERRREDBE TEEERT R, HE
e = F IR i R T S B RME G TR 4 28R o BT AR A SRR E SN0
BN S B ALHRIRS, FFAFEE SRS LRI Dong (1993),

ft A B &

K} Cervidae Gray, 1821
M # Muntiacinae Pocock, 1923
JEMMR Metacervulus Teilhard et Trassaert, 1937
W Metacervulus lepidus Hu, 1962
(ER 1,1—4)

PR A AR ARRETAEBRLE(VIIZ7), NHETAIE(VI360a,b),
1) ABEBGEHERE LY NG AREHEU TR AL ST,
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R SLE REBSEERESAINK , & BN A, "@“Bﬁﬁ#‘ﬁﬁm:@%%o
LEEREPZHELER, SUNER. AEEAERADLE., ARMEE LRERW
R H 5L EADE T EaAWNERE LihbOMeBRRERTRR, ELLE
By 4k, ATELMANGER. ZAWMEELGTS M ERERL, REKK, kY
32 KL M3/ BT EMRERZE. HMBEAHE, HIBRAME, K4 18 2%,
BEERKmMA, RAE KA 312X, L TIRERT VB 2 B, Z{J:ﬁﬁ%ﬁﬁﬁﬁﬁﬁ,?*ﬂ
EATEIR Z BRI LY 16 Ko TalFGRA VI360)RIFE fAmh, r'TFFJ‘:DttHo
Ale s, TalsgrgZ, BT MNSE.

AR, TEARAK V9337 L A MARETIR I 200 16 2K K 24 =K, AIRET
JRIEE#224 27.8 X A MMRATE A B 15 2K, k242 22K, ANEIERER 302 =
Ko FARYRER D R R SR, (RAFD D DUO0 RS HAERTED, AEAFRED
27 R — A FRR A AR PRI R Mo :

Fii C ERERERH,NEFEER HElERGER—EHE)N 12 #X,

P2/ ZFUEEMBH—DERCEIAK HABEE —LHNMITE, FUBMHEK
KRR R — BN R R Ao

P3/ FlEMBE—DEROFRIER, HRNEEH R BERAEREGTRTERE,
FHBENH— TR FONRMN - EREERERE TN ERER,

P4/ FHETWESHERER. RAREE, KITMEEMH. BREAEE. ik
H IR R, IR R

M1/ RRBEEE,HRT. ER/AELE. SREH.ANEAREE, FIEHFES,
AU IRES .

M2/ AR, AN RRBMBR AL ATREHEAKNE, WHERMREHF,

M3/ RIS, FANRBEMLIAELE. RS, R AEE, RARERR
RAaAE-

P2/ TFHERETAIRMADE, THIMAEL TZAM, FTHHRMWATRMEE
AT, MR R HEST . R E VIR F R R RO EERE,

P/3 THAETHIRESE. TEIM, TEAM, THRAPMUMTERYSRHE T
B NORHBIASE, SRR E

P/4 TREATML, TZ=AM, TAHR NS T RIS EE 0 ?Fr‘ﬁt TRHMLLTE P/2 A0
P/3 s, “HEMR"REE.

M/1 TOMMRAKES IR HFRE, Al RS B A FE,

M/2 FEEE M/1, ‘

M/3 FEmLE M/ ER EE—ANETREMTRNRARNEZ M,

EVFHGRMEEELE 1k 2.

ESitie AWRARBH A TRBA, RZECCRE ZHERE Cervavitus novoros-
sise BW/IN—2E, BT XSy, SWFE Metacervulus lepidus {IE AR AL , KARA B FIAR
FEME R LB R—ER, SEBEAER. ARNKESXNIME. BEMNANE—
5 XAE, XIS EER T BBIEMRA, KRR T 5 ERRARTER /N EAHT(H
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*1 BRESENERREREEEYE (S0 2K
Table 1 Dimensions and hypsodonty indices of upper check teeth of

Metacervuvlis lepidus (in mm)

V9337D V9337G V9353 SEHEM
P! K L 2.60 9.35 9.90 9.62
® W 9.15 10.05 8.50 9.23
& H 7.95 7.20 4.00 6.68
# 1 82.81 77.01 49.49 69.77
PPk L 9.85 ©.20 e.50 9.52
"W 10.40 10.35 e.80 10.18
& H 9.20 8.35 4.00 7.18
1 93.40 ©0.76 42.11 75.42
P*E L 8.40 8.35 7.45 8.07
"W 10.75 11.60 11.60 10.92
5 H 8.80 9.20 3.80 7.27
1 104.76 110.18 51.01 88.65
B L Pt 28.00 27.85 27.93
M' £ L 11.50 11.05 16.85 11.13
H W 12.70 12.95 12.55 12.73
B H 6.25 6.60 6.00 6.28
1 54.35 56.73 55.30 56.46
M2 K L 12.60 12.15 10.65 11.80
EW 14.20 13.85 11.70 13.25
B H 7.50 8.20 6.90 7.53
g 1 59.52 67.49 64.79 63.93
M g L 11.75 12.05 11.40 11.73
W 14.15 13.50 11.40 13.02
& H 8.15 8.55 5.00 7.23
w1 69.36 70.95 43.86 61.39
A%l L M7 34.40 34.45 33.30 . 34,05
FHEHE L P-M? 60.95 60.20 6C.58

FEFRERER  REMBAERUERE, CEE—SHE, AHEASRER Merace-
rvulus capreolinus TREL, ENTMEEIBAEH BN, B — 4 L BIR R . (HARMR AR A
BAMIK, MAERN ARG, BIE LA, ARARIAAERE S, 4 T8
A BB BRI Rkl , B T A b A f 230 B /R HY H T BB T AR 5 17 53
SWERE AT RBOSTERELIRE R, ERRARSTSBERE, Fidl
KEMRAZNFo MAB—HERB, RRAER S LA T R & 5.2 6, i e
BRI HENERRMNER, AKX —RANBEEEHTHE—SLUTL, Bl
HIPR AR

!B Paracervulus Teilhard et Trassaert, 1937
BEIPE Paracervulus attenuatus Teilhard et Trassaert, 1937
(B 11,1--2)

BH —RETRBIHLE (VI334),
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Table 2 Dimensions and hypsodonty indices of lower cheek teeth of

Metacervulus lepidus (in mm)

V9337 V9360 V5679N SEHEM

P, ¥ L 8.00 7.40 7.55 7.65
EW 4.55 4.30 4.00 4.28
&H 4.60 4.60 4.50 4.57
81 57.50 62.16 59.60 59.75
P, K L 9.45 9.00 9.00 9.15
T W 6.50 5.00 5.35 5.62
& H 6.60 3.20 4.65 4.82
1 69.84 35.56 51.67 52.35
P, £ L 9.80 9.80 10.00 .87
W 6.85 6.00 6.10 6.32
& H 7.90 3.50 4.55 5.32
& 80.61 35.71 45.50 53.94
BIE%FK LP,_, 27.70 25.00 25.85 26.18
M ¥ L 11.80 10.10 11.10 11.00
W 10.20 8.10 7.50 8.60
B U 6.80 3.70 4.30 4.93
# 1 57.63 36.63 38.74 44.33
M, ¥ L 10.75 11.40 11.80 11.32
W 10.10 9.20 8.50 9.27
& H 8.70 5.10 4.50 6.10
1 80.93 44.74 38.14 54.60
M, £ L 17.00 16.50 17.05 16.85
"W 10.15 9.00 8.50 9.22
& H 8.70 6.25 6.00 6.98
B I 51.18 37.88 35.19 41.42
FIg5lE L M, , 38.70 37.20 37.85 37.92
FHFEK L P,-M, 65.30 61.70 61.40 . 62.80

g kF WAREHSAFX. BHWX, BREES LXK, HERERS A
W SkB ERA Fiflo TS it 31135 26 18 0 A 17 100 BT LA ST R oK R BB 1k By Sk, B
KRR DHEERENME, ERERK, HATGEHERZY 38 X, REME R
ERM, KBS AHE . BIXAEEHE, GHER, EREN, E LA TIE LuNE
Yo

Fth ERENETIT,FHETREN P4/MEATEN LHK,

P4/ ZFHDUREFS RS, HA—ERURRIAR, H N EE LR

M1/ ZFHRBUMI R MRESDE, SMHIERS, mERE. EIERE. 5
VAR LU RBTE T S8 A FE,

M2/ RE®E. HFHHESR, REDMERIIEHBERSSE M/ R—EEBAE
o

M3/ FEER M2/, R/,
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3 AECRESENRMBIBRAREY (B EX)

Table 3 Dimensions and hypsodonty indices of upper cheek teeth of

Paracervulus attenuatus (in mm)

V9334D V9334G FIEM
P* £ L 6.80 6.45 6.63
W — — —-
& H 6.00 6.10 6.05
# 1 88.24 94.57 91.40
M! ¥ L 8.45 9.25 8.85
TW 9.70 10.00 9.85
& H 5.30 5.80 5.55
1 62.72 62.70 62.71
M: ¥ L 10.60 10.45 10:53
W 10.20 10.15 10.18
& H 5.10 5.05 5.08
# 1 48.11 48.33 48.22
MK L 10.60 11.35 10.98
W 10.25 9.10 9.68
B H 6.85 7.25 7.05
1 64.62 63.88 64.25
s L M3 31.25 30.35 30.80

FHRUEBERELE 3,

RSt AGRAR—FNUENRE, RANSHARNERE Elophodus cep-
halophus Y, FENHEEHE, LES5RE—KKX, KRANESRHBTLS 2
XA, RENERBNRAELE LUEHAENES, TUSARARKXE, ERE
BEXGHHAEBENEERARETHENEE, HAAHEATEN N R, Fi
LK Syo MR/ LT, AARASEBES Tt 20 RRRE T, MEESAS L
A ALA, HELBRFEME TS, FUAR AR IABE — & E ik, (BMARA
WRNARFHB A EREMEERKE, TUE LA A EHLRE S,

B Paracervulus REER M-S HEFA 1937 FEHR T TR LMY BELLEE
B — T8, FHEAUE— 2 0UF A RIS BTN B0 7 , T B R 4 S BT A9 BR b e s b
M. HTHANE MRESSRADHEA, BRGNS LB ES, R,
FR, BME#ASENEZ—RSUREL, EANEERLES XN —LBEE HEER
Meracervulus,

Simpon (1945) {URIA GRS, (HHFREREE, EHINNERBORLT, M
—ACBUE = RO, M = A R B £ A R B i T M S B T RE AR B0 K R SRAL Y B, R R
ERITES

BHEMDEFOIBDEUBRB FETIANFD Paracervulus bidens, P. brevis, P.
awtenuatus Ml P. simplex, BRKRI(1962)% 46, LRy P. arzenuarus 1 P. simplex
WERAHE , WEXNFDRL, T P. anenuasus HEENETAE K. Ak, MIL
LERANMEREEIKRE, P. brevis R P. autenuarus WA THEERAMRL
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E#HBETE Pliccervinae Khomenko, 1913
#HER Cervavitus Khomenko, 1913
5B Cervavitus novorossiae (Khomenko), 1913
WHEFH BHARE Cervavitus novorossiae shanxius subsp. nov.
(ERR 11, 3—8;M R 111,1—4)
1925-Cervocerus novorossiae Khomenko, Zdansky, % 12—24 77, B UL, 1—5; El 1V, 1—6: FEE
VI, 1—4; B VI 1—7; ERR VI,

1927-Cervocerus novorossisge Khomenko, Zdansky, %6 T, HHE L,

1937-Cervocerus novorossige Khomenko, Teilhard et Trassaert, % 30—38 I7, M 1V, 1—9.

ERHGRF —HHFE - XNEBRNAZLE, RBEEAREYESRS THP14267,

JPIARRE  ZHWH AW RE T RESHLE (VI335,V9336,V9418); (REFE
ANERHE 27, LAV 38, AT 61 fF,

L o ENEITE Y RS e

BXRM #itfZuoad,

EESE POENE, REEENRNANZSE, AOETNSEERE, B
EHEMBEERR/DN, ANSRES ERENIRA—BAE 30—70 Bz, BREREME
A ERE,EARK, THELLHER. WNEETEERITH,

WRHEE AWML BT LEEHE=ZARBESD, K4,

#E LE AETRER. AMMIRERUNOSS Lad, REMURLES R
iR, AMERSE LB AER—ZNEHNE, HELBSRESR&SLKZE,
Rl R MAE, LhEEHE Lfl. kBURERK=/AE,RIERK, HAlFRE 42—
45 Az E], FEIRIERT F A —BARER M, KR EREMET, BE ETRAR
LA, EREMVENVZ EPE—1MERNBHE, HBAHE,

A ARKEEAERARNEROARER TR, H ESREER2EXER, FHEHR
E23ZKEA, HEBHARLAMEE, TS XHEE. ARHKNS—R/NERAER,
HESFHEE 3 X A0, REMWAN KR, MOeRKFEHEE 270 22X E
Ho AEME—EEE—5 XA ARERE KO FEHEL 69 2XEL, HERF
BEAE 26 2R ELH, AENESESHEMEE,. EEERE, PHESEREBET=M
o B—HKENVHELE 66 BXEA, HEEBHE T EMEE, B0 2RE, L
WEZMAF. BERRKENEHEE B3 2XREL, HESERSHERREE, —Bo 2
HE, PBE=AEREL. BERKENFHET I Z2RES, HEEREZ L AHE
B, HENARERN=ZAE, EANKREHE SN BNE,

Bilh P2/ FRENHERTEEEEMRAMERMGE/NRHR, XA REHEL
HoES, EANMATRARUELE, BUH-ITEAEHNIIRT— 1 RBHERHEK.
AIERAHE,

P3/ ZFREARELR P2/, {HKEERE/N, FER A,

P4/ FWREMERE, GNRAHFL. BOUREFRLR, £EL. RPURELE,
A ] LS HIRT R BUE R, (R RE
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M1/ BERWE.ENEARAGEE. DGRBS, NHRREE, HERAHE, B
WARELE,

M2/ B E/ANARAEE, DRHEEERRE, NERHEEB. 8. SHERE
o

M3/ BEREBERERALTR, BREE. BIRERMDHREE. AREHE,
BBt R

P/2 FHEARSTEIRMARESSE, FHUMARE, FZAM, FTHAHBLS TR
FEHNEMFM, TREUNAEE, “HER" FE.

P/3 THASTHADESSE, TN, F AL, FRHEUSTFRUEEHHE
ENF Mo FRAREX, LRANRABHEMS, B FZAHUMRL, FOHRE, T
WHIMRREE, “HRER"HFEEREA,

P/4 FHEASTHRERAWESE, FHME, FSAM, FTRENS TRLE
EHFEWNF . TRAMEEBREE. FRARTHAMNTH, £ RHATZ4
. “3REFE”AE T,

M/1 HREFEEA ERFEE, NEREFA FRL T 0 — SR AR, SN
. BB ARAER. B REE.

M/2 &S M/1ABR,

M/3 HEREREEFELE, IMREEARRE. M FRSE, BHEAEE. T
RN BN, T/ R I A

D2/ FHEMEFNA/MLEHREBOR —BERFENRAR, FlENH
A KMBERIRTRRB RE R, A1, SR AR BRI B . N Th IR R B 310
SERRUR IR o

D3/ FiGeaRl. BRMHAR. FHBBIMERRAR. FHNEANLRERS,

D4/ FIHABERE. BN ERSE. BRAHAR. BEFAKEHE LG—®
B AR 4 AR R W RN R L T L B R R A A

D/2 BEMZKZ k. FELETHRRSE, £ T, F=AM, FRhiu
5T RMAETE A E M. Tk NIRELE,

D/3 THEASTHAEHESE, TN, T= 4L, oyt AT RN EEH
EWHF . THERBRE, AFHHOEHRS. FROMAREE, FHIEFAE
o

D/4 FiiLHEtk, HEMHEAR, F—MHBETERSTHRER, F2H5
FEZWARATEE, S5 HBERAEE, FERRLSTAMRLE,

E TFHREINERTELR 4—6,

RSt LREAREETILARERMOE B ARERIRAMELE, HE
KTIGRE Metracerulus lepidus F1 M. capreolinus Ti/NTF ILUVERURE Axis shansius, 34
FiitAd, LFEBED-RHRFOEL, ERERESK/NLEESES 5 Zhansky
(1925 R H #RHEE (1937) R T ILE D . R EhaiF PiEE
Cervavitus novorossiae [, B LIRAAR—#MRA,
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Table 4 Dimensions and hypscdconty indices of upper cheek teeth of

Cervavitus novorossiae shanxius (in mm)

RA R &/ME B&KE SEISE HE ERRY
N MIN MAX AVERAGE STD COEF-V
P kL 31 10.10 14.00 12.06 0.95 7.91
W 29 9.20 13.75 11.00 0.86 7.86
B H 29 4.60 11.50 7.54 1.27 16.79
& 1 28 41.67 82.14 61.65 9.94 16.12
PP K L 42 9.35 14.30 11.49 0.96 8.34
W 39 10.60 14.30 12.43 0.85 6.83
B H 39 5.25 11.80 8.56 1.76 20.53
# 1 39 48.78 103.18 73.76 13.89 18.83
P* ¥ L 44 7.20 13.00 9.61 0.99 10.27
w W 43 11.50 14.80 12.72 0.69 5.46
B H 42 4.30 12.00 8.36 1.81 21.62
%1 42 51.69 116.67 87.11 16.38 18.81
BIFI g% LP! 27 28.50 38.10 33.45 2.18 6.53
M' Kk L 48 11.25 16.10 13.42 1.12 8.31
EW 47 13.40 16.70 15.14 0.80 5.28
"B H 47 4.10 12.90 8.24 1.95 23.71
1 47 35.65 83.23 60.77 11.42 18.79
M kL 49 13.00 17.50 15.19 0.96 6.29
& W 49 15.30 18.50 16.70 0.75 4.51
B H 48 3.10 13.50 9.56 1.92 20.09
1 48 22.14 93.10 62.61 11.33 18.10
M kL 44 12.75 17.40 15.18 1.05 6.93
= W 45 13.70 18.00 15.92 0.91 5.70
5 H 45 4.00 13.00 9.11 1.72 18.93
# 1 44 31.37 81.25 60.22 10.05 16.70
g L M3 16 40.75 48.40 44.00 2.05 4.66
FiisE L P-M3 12 66.30 82.25 75.80 4.12 5.43

Khomenko (1913) fRIE= T RPEFEE Taraklia XM —LBEL AR T=AFE
$: Cervavitus tarakliensis, Cervocerus novorossiae 1 Damacerus bessarabiae, EH
BHEQBDEMRR THEEHMBEL LG, BEPH—BEKBANBIRA Cervocerus
novorossiae, {H Khomenko E{=AEHHR AT 86 R R — b b REF R BAIN Ko 1B
Vislobokova (P ANE{E)ERE,MiF1 Flerov, Korotkevitch #HA(AX=NENHRMRL,
il Cervavitus {£ Khomenko (1913) XHHIERMHAMA M. FEZEXRLEFRE, ¥
RENEEH, HEWEXRBITEY LEBER R EH Cervavitus (EACHBIALT
F o

AR AL R = T IL g e SR EARAR S Taraklia SRARHRARIMELL #, =7
USRI — ¥, (BILTERAR ML B E R A B, /58 W AR B 5, K G
B —EHTT A, HEBE LA EEARRERS, R eI LN EE
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Table 5 Dimensions and hypsodonty indices of lower check teeth of

Cervavitus novorossiae shanxius (in mm)

A B/ME BAE F5E HE ERARK
N MIN MAX AVERAGE STD COEF-V
P, £ L 47 7.90 11.15 9.45 0.68 7.21
E W 36 3.60 6.60 5.18 0.69 13.26
& H 34 4.10 7.50 5.47 0.64 11.79
81 34 46.73 75.00 57.40 5.92 10.32
P; K L 54 10.00 13.50 11.72 0.74 6.35
W 52 5.60 8.00 6.59 0.53 8.05
& H 52 4.70 9.60 6.65 1.05 15.83
1 52 42.02 80.00 56.65 8.87 15.67
P, £ L 57 11.00 14.00 12.26 0.66 5.39
= W 56 6.20 9.00 7.46 0.58 7.71
B H 55 4.50 10.00 7.02 1.17 16.68
1 55 38.24 83.70 57.52 9.96 17.32
BIF®%E LP, , 47 28.50 38.10 33.16 1.81 5.45
M, ¥ L 61 11.80 15.70 13.55 0.92 6.83
x W 58 8.50 11.00 9.51 0.58 6.12
& H 57 4.30 11.20 7.62 1.51 19.85
# 1 57 33.08 79.43 56.16 10.19 18.15
M, ¥ L 56 13.90 17.20 15.17 0.75 4.92
T W 55 9.80 12.00 10.56 0.48 4.50
A H 56 4.90 13.00 9,29 1.70 18.28
71 56 33.79 82.28 61.16 10.50 17.17
M, ¥ L 48 17.70 24.20 20.24 1.28 6.34
EW 50 9.25 11.60 10.40 0.55 5.27
B H 50 5.70 13.00 10.00 1.67 16.70
# 1 48 27.14 65.00 49.42 8.62 17.44
EFlE L M, 48 44.90 54.60 48.87 2.25 4.60
BitiFlE L P,-M, 35 74.20 90.00 80.75 3.55 4.40

FEBEKR, ETIUAE Taraklia FIERET, XNHBAEEREEHT EE, ATLIRA
WAL, EEBEINK Taraklia ¥-AFRA Cervavitus novorossiae novorossiae, [[|FHIR

KN4 Cervavitus novorossiae shanxiusg

INFBWEE Cervavitus novorossiae minor subsp. nov.

(ER I, 5—9)

EREE —HFBARENTA —XAMRLE (VI326),

BAGRE RERZERLE (VI325, VI327), alt LaiE, HETaE,
B AR B

EERE RS LEN—TM, BE=Z4FERI— MBS/ N5,
VRS NAWRERF DR, L,
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Table 6 Dimoznsions and hypsodonty indices of milk teeth of Cervavitus
novorossiae shanxius (in mm)

AR B/ME BAH SEE HE EZRARH

N MIN . MAX AVERAGE STD COEF-V
D*E L 2 11.05 11.80 11.43 0.38 3.28
E W 2 7.75 8.05 7.90 0.15 1.90
= H 2 4.30 6.75 5.53 1.22 22.17
1 2 38.91 57.20 - 48.06 9.14 19.03
D}k L 10 11.60 14.05 12.33 0.73 5.89
T W 10 7.55 12.10 9.68 1.07 11.09
5 H 9 3.75 8.05 5.74 1.42 24.75
#1 9 31.51 62.89 46.00 9.65 20.98
D*E¥ L 13 8.10 14.40 11.92 1.83 15.38
w W 13 10.15 13.80 12.12 1.18 9.74
= H 13 6.00 9.30 7.13 0.91 12.71
8 1 13 50.00 114.81 61.62 16.11 26.15
A&F K L D 2 33.20 39.30 36.25 3.05 8.41
D, KL 13 7.50 10.35 8.90 0.89 10.05
wW 10 3.75 5.45 4.33 0.54 12.41
= H 10 4.00 £.65 4.57 0.53 11.62
B 1 10 43.30 56.45 51.41 4.22 8.22
D, ¥ L 15 10.35 13.70 11.63 0.90 7.73
mwW 14 4.40 6.70 5.51 0.56 10.24
=5 H 14 3.80 6.40 5.20 0.70 13.54
1 14 32.76 54.24 44.31 5.06 11.41
D,k L 24 16.20 19.35 17.27 0.88 5.08
T W 24 6.70 8.80 7.75 0.51 6.59
= H 23 3.80 8.50 6.06 1.23 20.24
1 23 23.46 47.55 34.95 6.21 17.78
HE¥E L D,_, 11 33.70 42.10 37.84 2.51 6.64

iR AUMERKASHARANESSH—UREEEE, EREN, KEEE

o BENMBEHE LAWHARE N2, £ 7.8 AT S ENESE,

RS &9, % 10 20 ERARA S thill ¥R S i — W MR AR 4 22 T 2
B—WR, HEETH, ERHRANBBEZ ARSI EAHBEERER, Rilin
o, ERRASFTFREABH T URSETRS RE. 8RS MR P #> 4
RESHUBBREL TRRBETFERE BEEER, RETLEY, £ 70T P
BARMEMIUN EE—EX ROR%E, ERFARN R TR —# A0 L
WHAEALR—LE, NG R E— SR ER, FIUSLREARA—FHT
B, LURIK Sy o 550, B2 9, % 10 R FH, REXFAAUROTEESSER LA
ZHICBINK B B 2 5, R TAE S 3 L R B B 2 RO TR AR 2, BB X
BT WAER LR MARNRE T BEE T, RN ELER A,
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Table 7 Dimensions and hypsodonty indices of upper cheek teeth of
Cervavitus novorossiae minor (in mm)

FRARL B/ME BAHE SEIHE HE ERAK

N MIN MAX AVERAGE STD COEF-V
P* ¥ L 4 9.80 10.90 10.30 0.43 4,18
£ W 4 9.25 11.30 10.04 0.79 7.89
& H 3 4.00 7.30 5.47 1.37 25.10
B 1 3 40.82 69.52 52.38 12.37 23.61
PP KL 9 8.25 11.00 10.13 0.79 7.78
EW 9 10.00 11.50 10.97 0.44 4.03
& H 9 4.00 8.75 6.02 1.78 29.65
1 9 36.36 87.37 59.90 18.24 30.45
P* ¥ L 9 7.50 9.25 8.30 0.60 7.28
=" W 9 10.35 12.00 11.46 0.57 4.96
& H 9 4.80 9.00 6.21 1.38 22.27
1 9 51.89 95.88 74.82 15.36 20.53
BIEIh %I LP* 4 27.20 31.00 29.30 1.53 5.23
M' kL 11 8.25 14.00 11.58 1.49 12.84
T W 10 12.20 15.80 13.57 0.98 7.24
B H 10 4.00 12.50 6.42 2.52 39.22
181 10 35.94 89.29 54,53 16.05 29.42
M? &k L 11 12.30 14.80 13.43 0.7¢ 5.90
EW 10 13.20 16.65 15.08 0.91 6.00
B H 10 4.35 13.00 7.16 2.62 36.97
- 10 32.71 87.84 52.74 16.35 31.00
M K L 10 11.50 15.00 13.53 1.00 7.40
xw W 10 13.80 15.65 14.57 0.68 4.64
®mH 10 5.00 9.50 7.10 1.51 21.28
B 10 34.72 77.24 52.81 12.22 23.13
Higslk L M7 10 33.50 40.50 37.41 2.17 5.79
Hsk L P-M° 4 600 68.70 67.26 1.16 1.73

& 73

WAL RS B B RME A A A AL R, A BRI (RER MR, EITRET
Be FR T LN 03 40 T A 20 M0 AN — N RO B, R A RN R ERTA, R
ABBITBRO N ARRRD . WA ERA, THERERM R, SRLIERE—
HRRAR R DA BRI BN, 5580 A PR 2 AR 0 g A 75 STHEAE IR, B S bk
T PRSAERE FRTE DRI B R A S ST B LR K. T BIiRE, REE LS
FHHBRRARERY S, FEERRX MG SH 1324 1 F B REL 50 ML
R FTUAHE N X B B AR A0 ST M, FOBE RO 25 BE A8k, S50 A O REXE Y A R AB Lo

MEARRBRE, B HAOREAE RE SR = AR AR, B9 3R
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Table 8 Dimensions and hypsodonty indices of lower cheek teeth of

Cervavitus novorossiae minor (in mm)

AR B/ME BAH EBE HE ERRE
N MIN MAX AVERAGE STD COEF-V
P, ¥ L 6 8.25 8.85 8.66 0.19 2.20
W 4 4.25 4.80 4.55 0.20 4.46
& H 4 5.00 5.00 5.00 0.00 0.00
% 1 4 57.14 60.61 58.17 1.41 2.43
P, K L 6 10.25 11.45 10.64 0.41 3.88
EW 6 5.50 6.25 5.88 0.28 4.76
& " 6 4.50 6.00 5.08 0.52 10.25
# 1 6 43.06 58.54 47.82 5.18 10.84
P, ¥ L 6 9.25 12.00 10.48 0.81 7.73
™w W 6 6.30 8.05 6.86 0.61 8.82
s H 6 4.50 7.00 5.88 1.02 17.31
1 6 43.48 67.63 56.21 9.56 17.01
RTE %K LP,_, 6 27.30 29.10 28.34 0.71 2.50
M, ¥ L 10 10.60 15.00 12.87 1.14 8.88
EW 9 8.50 9.25 8.96 0.22 2.41
5 H 10 3.80 9.50 6.78 2.17 31.97
# 1 10 31.02 72.58 52.34 15.31 29.25
M, ¥ L 9 12.25 15.50 14.12 1.01 7.15
"W 9 8.70 11.50 10.09 0.90 8.94
5 H 8 4.90 12.50 7.88 2.52 32.03
# 1 8 35.17 80.65 55.80 16.45 29.47
M, £ L 6 17.40 21.10 19.28 1.12 5.83
"W 6 9.70 11.60 10.38 0.60 5.82
& H 6 4.10 10.55 7.56 2.12 28.03
1 6 23.56 52.75 39.06 10.47 26.81
EEFE L M, 6 40.10 49.25 44.83 3.15 7.03
HimFlE L P,-M, 5 71.00 76.00 73.00 2.17 2.97

ERBHATEATO A, Hh=(AEEESERSNER R AREREER,
HER AR, BN YR EFit K ARERE S (Vislobokova ez al., 1990), H—J5TH, 1l
PO % ST AL R 5 B A M AR RE PO % DU 0 SRR BT, 5t A AR L, MU 2 BT Z IR
WEE-ENEBER Ao

M T KT ST P AL 0 #B  IRTE 1, B TR B S R BB RN e AM2/ 24
1, B BREY 1 7 AR RO BB 2 63.9, B BULIER Y 48.8, ILFEHT B AT AR 62.6, /N P il
JBE2A 52.7 o 3 M — AN T Ikt 33K 4 R Ay £ BEE BE ARAIR, TR T BE 40 7% L HE AR BB o FRIBTS
EXEENRBEEE, T ERRTRIERREI A, 5o, XEBERIETH G
SRR RIE, RIE— SRk, £ LaRE, X—BHERAET MR T
U b o XA UE S (U8 — B E R B A AT A ¥, (ENTHEBNER, ES
HBLE P2/F0 P3/ L ,%& P4/ LRJLERA,BIEHBERE. LR EATHEAE K
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Table 9 Comparison of dimensions and hypsodonty indices of upper cheek teeth

between Cervavitus novorossiae shanxius and Cervavitus novorossiae minor

THE BHE R ZR2E5% EFEI%
T DL Prob S(95%) $(99%)
P K L 3.531 33 0.01 -+ +
W 2.040 31 0.05 +
= u 2.592 30 0.02 + -
B 1 1.447 29 0.20 - -
PP KL 3.906 49 0.00 + +
T W 4.919 46 0.00 + +
B, H 3.824 46 0.00 + 4+
8 1 2.478 46 0.02 + -
P K L 3.754 51 0.00 + +
W 4.996 50 0.00 + +
= H 3.304 . 49 0.01 T4 +
51 2.023 49 0.05 + -
AIFFIE L pr¢ 3.552 29 0.01 + +
M g L 4.548 57 0.00 + -
W 5.333 55 0.00 + +
& H 2.487 55 0.02 + -
1 1.425 55 0.20 - -
MK L 5.589 58 0.00 + +
W 5.857 57 0.00 + +
& H 3.286 56 0.01 + +
g1 2.259 56 0.05 + -
M} K L 4.442 52 0.00 e +
w W 4.348 53 0.00 + +
=5 H 3.346 53 0.01 + +
1 1.978 52 0.10 —_ -
A% L M 7.493 24 0.00 * *
HikFlE L P-M? 3.831 14 0.01 + *

BB EEFIBIMETEM. TaEEERAEHERETRPUSTRERVAER
E,URTZAMS TRUNXARE b, RKELARNTIEES L, PRpUESE
T P/4 H8BF, XU P/3 EMF,E P/2 ENARTEE T MR &R
I M EBTEIEMAR, TRIFGNESABSEAEFIEMERNEE. AU
T fn i, H T H SRR AR R A AT EA 1R L TR B A E1 65 AL R B AR AR AR

e B MR LR B SR RO FI B L RR BE R B T X R B M AT BN S R AE DD R R R
BHS T, XTI EHMHR ARMLE R SHERAM—, ERHHXYa?
R B L ZE A B RO RTE —— R Pt T, SR BENARNRMER AR ENRT
TR, BT RERBMER XA K, ERENNE - REOBEEARE
A b TR AERZH b TOR IS R LU RS, T X B MR YD B RE D S R AT T o
45 0 ESPIREAT R A0 R0 & 0 e AT EI S 81T 894, R R R 1T T S ARLLZ T B
SERERN DR AT IRE R AT, R W0 R BN LEN L ENER— B LT,
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Table 10 Comparison of dimensions and indices of lower cheek teeth between

Cervavitus novorossiae shanxius and Cervavitus novorossiae minor

T BHHE mE EREI5% EREI%
T DL Prob S(95%) $(99%)
P, £ L 2.775 51 0.01 + +
W 1.774 38 0.10 —_ —_
% H 1.408 36 0.20 - -
1 0.253 36 >0.7 - -
P, ¥ L 3.421 58 0.01 + +
T W 3.175 56 0.01 + +
= H 3.529 56 0.01 + +
w1 2.348 56 0.05 + -
P, £ L 6.061 61 0.00 + +
*® W 2.376 60 0.05 + -
& H 2.269 59 0.05 + -
8 1 0.302 59 >0.7 — -
BIFAtEME L P, , 6.347 51 0.00 + +
M, ¥ L . 2.051 69 0.05 + -
£ W 2.752 65 0.01 + +
a5 H 1.494 65 0.20 - -
& I 0.987 65 0.40 - -
M, £ L 3.642 63 0.00 + +
T W 2.2¢8 62 0.05 + -
& H 2.009 62 0.05 + -
¥ 1 1.223 62 0.30 - -
M, £ L 1.720 52 0.10 - -
T W 0.103 54 >0.7 - -~
5 H 3.216 54 0.01 + +
1 2.657 52 0.02 + -
FE5E L M, , 3.870 52 0.00 + +
B FiE L P,-M, 4.629 38 0.00 + +

BYR O EEAA— K, HBEFERAEASERS EERTL S S5HE, NEHIN
S L BRITW T, REX ARG EGECEERS, XU HBEHNSE
HERBSRBEERRER: YA ESRMIEPE-SENENEE LS5 R
SZHERMBERES . Hit, MEXRKABDFHISKEAEASPNMETSH
WRISLR X — ABER N, RS K Ash e hF it AT E E R A F Ko

ERHAAEE RGNS SEM, XEMARNTRE BT RE LA
HRAMEN N AZEMHERE, FBTHE—ERERFEXEEHEMILEOLE
TR B EROUF , MITDEF R B4 T R R B I,

EERWGEHERBAIIARERTHAXRBEEEREN, XEEAEDE
RURE R GRARBER T A X DRGSR A

(1993 512 A 4 BYHD
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THE LATE MIOCENE CERVIDAE FROM
HOUNAO, YUSHE BASIN, SHANXI

Dong Wei, He Changkang

(Institute of Vertcbraze Pcleontology and Paleoanthropology, Academia
Sinica ~Ecijing 100044)

Key words Hounao, Yushe Basin; Late Miocene; Cervidae

Summary

The fossil locality at Hounao, Yushe Basin, Shanxi Province, PRC, was first
excavated in 1955 and 1956 by an IVPP reconnaissance team, and a considerable num-
ber of specimens of the Cervidae were collected. A new species Metacervulus lepi-
dus was reported and described (Hu, 1962), but the rest specimens had not been
studied in detail. Since the Sino-American joint project “Neogene Rocks and Faunas.
Yushe Basin, Shanxi, PRC” from 1987. the detailed study of fauna material has been
under way. This paper presents the study on the Cervidae found at Hounao. one of
the most fruitful locality in Shanxi. The sediments at Hounao are composed of flu-
vial deposits which are grouped into Mahui Formation (Qiu ez al., 1987). The lat-
ter is dated by paleomagnetic analyses as about 5.4—5.8Ma, within the Late Mio-
cene (Wu er al. 1992). The specimens referred in this paper are all registered and
housed at the Institute of Vertebrate Paleontology and Paleoanthropology except
the ones with other notice. The dental nomenclature used in this paper is based on
that of Dong (1993).
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Family Cervidae Gray. 1821
Subfamily Muntiacinae Pocock, 1923
Genus Metacervulus Teilhard et Trassaert, 1937
Metacervulus lepidus Hu, 1962

(PI. I, 1—4)

Material A skull with broken antlers (V9337), two pieces of mandibles
(V9360).

Remarks The specimens are quite similar to the type specimen of Metaceryu-
lus lepidus: skull rather broad and flattened, pedicles with the same length and pro-
longated on the frontals by a ridge, the dimensions and the general appearance of
teeth are quite similar. But the first bifurcation on the antlers of the specimen (V-
9337) is, broader and closer to the burr than that of the type specimen, rather si-
milar to the type specimen of Metacervulus capreolinus. The latter differs from the
specimen (V9337) by stouter pedicles.

Genus Paracervulus Teilhard et Trassaert, 1937
Paracervulus attenuatus Teilhard et Trassaert, 1937

(PL. 1I. 1—2)

Material An incomplete skull (V9334).

Remarks This is a female skull with large orbits. Its lachrymal fossae with
indistinct edge are very shallow. The cheek teeth have few accessary elements. The
size of the specimen indicates a small sized deer. Its attribution to the species is
temporal due to the lack of antlers.

Simpson (1945) had grouped Paracervulus into Meracervulus without any com-
ments. But one supposes that the two-tined antlers and three-tined antlers represent
two different antler evolutionary stages. It is therefore reasonable to discriminate
them by two different genera.

Subfamily Pliocervinae Khomenko, 1913
Genus Cervavitus Khomenko, 1913

Remarks Khomenko (1913) nominated three genera and three species of cer-
vids found at Taraklia, Moldavia, Russia: Cervavitus tarakliensis, Cervocerus movo-
rossiae and Damacerus bessarabiae Because their morphological differences are not so
great to be grouped into three genera, they are considered synonyms by Russian pa-
leontologists and only Cervavitus is considered to be valid (Vislobokova, 1992, perso-
nal communication). This view is also shared by the present authors.

Cervavitus novorossiae (Khemenko), 1913
Cervavitus novorossiae shanxius sub sp. nov.

(PL. 11, 3—8; PI1. III, 1—4)

1925-Cervocerus novorossiae Khomenko, Zdansky, p. 12—24, P1. 1II, Figs. 1—5; P1. IV, Figs. 1—6; PI.
VI, Figs. 1—4; Pl. VII, Figs. 1—7; Pl. VIII, Fig.1

1927-Cervocerus novorossiae Khomenko, Zdansky, p.6, Text-fig. 1.

1937-Cervocerus novorossiae Khomenko, Teilhard et Trassaert, p. 30—38, P1. IV. Figs.1—39.



3 4 B A% it emem bt ER e 225

Holotype Skull with complete antlers (THP14267, registered and housed at
Tianjing Natural History Museum).

Type locality Hounao, Yushe, Shanxi.

Type stratum Mahui Formation.

Etymology For its frequent appearance in Shanxi.

Diagnosis A medium sized deer with three-tined antlers. the tines and main
beam stout and only slightly curved. Upper canine present, functional, moderately
strong, Palacomeryx fold generally absent on lower molars. Vestigial lateral metacar-
pals preserved along the whole length of the anterior canon bone.

Referred material three incomplete skulls with pedicles (V9335, V9336,
V9418); 27 pieces of antlers (V9374—9385, V9395—9398, V9400, V9402—9403,
V9405—9407, V9409—9413); 38 pieces of maxilla with cheek teeth (V9073, V9075,
V9078, V9083, V9102, V9338—9352, V9355, V9419—9435); 61 pieces of mandibles
(V9123, V9128—9129, V9142, V9144—9146, V9151—9152, V9160, V9164, V9172,
V9197, V9253, V9270, V9320, V9323—9324, V9354—9359, V9361, V9363—9364,
V9366—9373, V9436—9461).

Description The skulls are more or less deformed, the nasal, occipital and ba-
sal parts are missing. Size small to medium, shape long and flat. Frontal area broad
and depressed. Pedicles emerge behind the orbits and extend exterio-posteriorly
upward. The supra-orbital ridges laterally strong. Lachrymal fossae long and deep.
Orbits large. Palate relatively broad, expanding between the tooth-rows, which are
distinctly arched.

Antlers are relatively short and roughly straight. Pedicles generally medium
length. Adult antlers three-tined. The first bifurcation set above the burr about
one fourth length of antler, the second bifurcation about two thirds. Longitudinal
ridges and grooves weak but f{requent.

The entoflexus is usually present on P? and P?, but normally absent on P* Pl
protocone, Pli metaconule and cingula are usually absent, while endostyle always
present on upper molars; pli caballine is normally present on M!, weak on M? and
absent on M?®. Paraflexid is absent on P,, present on P, and again absent on P,; hypo-
flexid absent on P, and P;, present but modest on P,; the lingual flexids and basins
on lower premolars are all lingually open. On lower molars. Palacomeryx fold
is generally absent, ectostylid present and moderately strong, precingulid present
but weak while posicingulid absent. The measuration on teeth is given in the table
4—6.

Remarks Compared with other three-tine-antlered cervids found in Yushe Ba-
sin, the specimens studied are evidently larger than those of Mezacervulus lepidus,
M. capreolinus and smaller than those of Axss shansius, but very similar to those
of Cervavitus ( = Cervocerus) novorossiae described by Zdansky (1925) and Teilhard
et Trassaert (1937), and therefore can be grouped into this species.

On the other hand, the Cervavitus novorossiae found in Shanxi shows some
endemic characters: its pedicles and antlers are stouter than those of type specimen
found in type locality, Taraklia, Moldavia, Russia, its lower molars have no Palaeo-
meryx fold. So one considers the group found in Shanxi as a subspecies of Cervavi-
tus novorossige and the one found at Taraklia as Cervavitus novorossice novoro-
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ssiae.

Cervavitus novorossiae minor sub sp. nov.

(PL. 111, 5-9)

Holotype skull with pedicles (V9326).

Type locality Hounao, Yushe, Shanxi.

Type stratum Mahui Formation.

Etymology For its smaller size than the previous subspecies.

Diagnosis As in Cervavitus novorossiae shanxius, but the dimensions are
smaller.

Referred material two incomplete skulls (V9325, V9327); five pieces of maxi-
lla (V9328—9331, V9333); ten pieces of mandibles (V9315—9316, V9318—9324,
V9371).

Remarks Its morphological characters are the same as the previous subspecies,
but Student Test (Table 9—10) shows that there is a considerable difference between
the dimensions of the two subspecies. In addition, the specimens studied appear in the
lower strata than the previous subspecies, so one considers them as two distinct
groups within the species. '

Discussion

The cervids found at Hounao are grouped into three species (including two sub-
species), two subfamilies within the family Cervidae. They were large sized deer
in the Late Miocene but are small to medium sized compared with the extant forms.
Among the specimens found at Hounao, there are probably four individuals of
Metacervulus lepidus, one individual of Paracervulus attenuatus. It seems that they
have had smaller or scatter herds and lived in denser woodlands as their close
descendants, the living muntjaks for example. While there are above 50 individuals
of Cervavitus novorossiae shanxius (Cervavitus novorossiae minor about ten), the
animal appears to have had larger herds and lived in opener woodland habi-
tats.

The antler patterns of the specimens studied are two-tined (Paracervulus) and
three-tined (the rest). They are primitive, but real antlers in antler evolution. The
anclers of Cervavitus novorossiae novorossiae at Taraklia are somehow palmate at
the second bifurcation acd the deer is considered the ancestor to the Megacerini (Vi-
slobokova and Hu, 1990). The antlers of Cervavitus novorossiae shanxius are similar
to those of Cervus (Sike) nippon under four years, their cheek teeth also show
some similarity, the former might therefore be parental to the latter.

The cheek teeth of cervids at Hounao are brachyodont. The hypsodonty index

on M? for instance is averaged 63.7 in Metacervulus lepidus, 48.8 in Paracervulus
attenuatus, 62.2 in Ceryvavitus novorossiae shanxius and 52.7 in Cervavitus novorossiae
minor, all below 70. They are evidently browsers. The tendency towards mola-
rization of their premolars is quite weak. It is vaguely seen on anterior upper premo-
lars and posterior lower ones. That is to say, there is clear differentiation of function
between premolars and molars and that might be related to rumination. Basing
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on this supposition, the rumination of cervids has been perfected since the
Miocene.

The fossils found at Hounao are recorded with detailed position in the strata
which can be correlated with paleomagnetic polarity sequence. The comparison of the
present material with the one, beautifully preserved but with no stratigraphic re-
cords. collected from drug trading during the 1930’s, can make the dating of the
latter possible and improve the phylogenetic study of the animals.

B K % #
BRI (Plate D

Metacervulus lepidus Hu
1.4 Skull (V9337), 3 Ventral view, X2/3
2.3LF Skull (V9337), % Dorsal view, X2/3
3.4 F&F Right mandible (V9360b), BEH Occlusal view, X1
4.4 F &8 Right mandible (V9360a), /B Buccal view, X1

mE 11 (Plate )

Paraccrvulus attenuaius Teilhard er al.
1.3LA& Skull (V9334), fii#l Lateral view, X1
2,38 Skull (V9334), B Ventral view, X1

Cervavitus novorossiae shanxius subsp. nov.
3. F&E% D*-M! Maxilla with D*-M! (V9350), HE# Occlusal view, X1
4.4 FHigs%] Right upper cheek teeth (V9422), @E # Occlusal view, X1
5.4 EFitg %) Left upper molar row (V9352), @il Occlusal view, X1
6.4 F4iF Right maxilla (V9432), Ef3 Buccal view, X1
7.2 F&i& Left mandible (V9357), @E# Occlusal view, X1
8. AT 4iE Right mandible (V9458), B4l Occlusal view, X1

@ 11 (Plate III)

Cervavitus novorossiae shanxius sub sp, nov.

1.3L8 Skull (V9336), fi{# Lateral view, X2/3

2.4 Antler (V9409), X1/2

3.414Ef Yearling antler (V9415), X1/2

4. ETHE Young mandible (V9460), BE M Occlusal view, X1
Cervavitus novorossiae minor sub sp, nov.

5.3%& Skull (V9326), it Lateral view, X2/3

6.5 Skull (V9326), ¥ Dorsal view, X2/3

7.4 Antler (V9408), X1/2

8.4 S5 Right M'-M?® (V9332), BE#M Occlusal view, X1

9.5 F&E Right mandible (V9315), B M Occlusal view, X1



B AL

FE: RLARHERARPFEERLCE




* X% PUTRRHERHRTHEERLD 25 RN

»

T

b

s
)

T, AR

.



¥ 0% CLERLERHR P HEREALE 20 Uy




