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X3 W HHEER 123 N3k B B0 U B AAS 14 TAEBIE T 0 e THE T R B E
3t W HEE BN . EANER.UFRBTILNFLEIR: 1) UMERTERE 55
THRE—RBEHRELEANASEEBEARE RN LE, WEfTEEHEANS LB
s, B““Sundala nd” I T E RO BEIT L I 5 2)Nasalis(2n = 48) FHER T MSE R B 45 1Y
— AN 33) Pygathriz 5 Presbyriscus BB BRI UE: (ERTE S Phinopithecus FHEEIT;
4) Phinopithecus iR I N HIER 2R IR A 2 W M TP BN L — MR BUH T M
RBERERE XFE.

it 37 P 5 25 | B e i 4 2K IR B AR — B o B N SBT3 24 3 N8, B Pygarhrix,
Presbytis F1 Nasalis (Groves, 1970); B 4 I~J&,B0 Pygathrix, Rhinopithecus, Simias,
Nasalis (Elliot, 1913) BY Pygarhrix, Nasalis, Presbyiis §1 Semnopithecus(Macdonald,
1984); 8% 5 ™NE,Bl Nasalis, Simias, Rhinopithecus, Pygathrix, Presbyzis (Simpson,
1945; Ellerman er al., 1951; Buettner-Janusch, 1963; Napier ez al., 1967; Walker,
1968; Grzimek,1975); 8 9 & ,Bl Presbytis, Semnopithecus, Kasi, Trachypithecus,
Pygathrix, Simias, Nasalis Rhinopithecus 1 Presbytiscus (Hill, 1972), BH Groves
(1970) 42 RhinopithecusF1 Simias 4y BIVE PygathrixFl Nasalis g9 B LK ,IRES 2
ZEZTX—MA (Delson er al., 1975; Swindler, 1976; Szalay, 1977; Cotbet ez al.,
1980),

TR & BRI EE LS B R IEARX A, 53 UL £ LB A RME— i h DU & N R
SN T A Fony 75 4B X BI(Groves,1970; Medway, 1970; Delson, 1976; Macadonald,
1984; Fleagle, 1988), Groves (1970), Napier (1970), Sarich (1970), Grzimek
(1975) #1 Brandon-Jones (1978) XMW AIIEER . RLERE I LW MR L
RE-EBRXARET IR, ANKEESLBS5ABHRIEBMANERMLE (ke
&, 1985), FAMEMAKER 14 NMEE (&) WE Nasalis, Pygathrix, Presbyuis,
Rhinopithecus, Presbytiscus (=R. avunculus) Z AN EX%Z, BHEERITEBESH

« FREVIEXIRMFES (FELS) MPER RS AR AR HREN. BIRAHEERRER
HF¥FH Dr. N. Jablonski MEXFHBAL LEWHAERER B4 0 £ 1891, BHIGH.
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M. WNEEBRmE 1234, Hth&2BE (48, 39 Rhinopithecus roxellana,
1085, 119 R. bieti F1 38, 19 R. brelichi) 332/ ; W& 2 (Presbytiscus
avunculus 28, 29); MR (58, 19 Presbytis francoisi; 28, 79 P. phayrei;
58, 5% P. entellus;, 58,59 P. vetulus; 58, 52 P. melalophos; 48, 39 P.
comata; 48, 69 P. oristatus) 3t 62 ;A BHYE (Pygathrix nemaecus 68,59 )3+
21 (Nasalis larvatus 58,59 Do %%mlﬁﬁﬂﬁﬁkﬁﬁ%ﬁ (B. M. N.H.)), &
RERFGEEDE (M. N. H. N.) MEHASWRR.

Tk FIFABETIHTESH (One Way) ﬁSAEmﬁiﬁm%ﬁfﬁﬁﬂ‘%o *H
RAERYE, NFE—FRUENFETBEER. ARRBARERET 4 THSEER, 8
B, 3XH SMBHNERRERECRASERETHRE. Hit, BERPHBI>H, B
Wilks RN EEANEZREEZEANER, BHEUNHBIRA & BHNIRAE
A, R ENERANERRXAZ BN MBRHFIE 10 M EREETRES T, Lk
Gt RE SPSS/PCT™,

2 xR

Xt 14 AFERMBRTHESFTERLE 1o WEBAH, 14 e s MBS
KEEEBENERAKT. #—SSENE,E 14 HERE+S, SR BANERNA—E,
EIUSESE

1) &2 BRERM 14 TEREHBEBARETEE®ERKE. HETINY, B
2 1T A T PR S A AR 48 4 AR KR 55

2) $uBRESHBMRE AT EEY 2R KEMNEES BCRANL, CALVL,
CRANW, DMUZL Fi INTORBW, X%, ’Eﬂ]ZiﬂB@%ﬁﬂiE%%Eﬁﬂﬁﬁ@%mﬁ
T, H kK R

3) SLBRSKARE A BEMESMERA: BCRSEL,CALVL, CRANW,
INTORBW 71 ANTBASI, BERMEREX LT 2),

4) H-¥EH POSTORB, BIORBW, INTORBW, MUIL, BASEL F1 ANTBASI
S5HEHREEEERSEHERAT. XUTTUASRBRNER X EREHNEL,
KR AT 5

5) FIREEE BIRBW #1 INTORBW 544 BREETERER, Tum,b
NWEREEEPERMEN -

6) M4 LB SE BT RN 14 TR RE — AR BE AT,

1, 7 14 AR, FHEAZSENNERESBY: S2RE5HE;HESH
BHE; & uRESRBEWRSBES LR MRS LR SHBHRNZREE N
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One-way results of measured variables within Asain colobines

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 46.14 3.31 40.00 52.50 %
No2 39.31 6.96 30.92 56.95
UTRA No3 41.05 3.36 37.93 45,52
No4 41.85 1.75 39.33  44.46
No5 43,48 3.68 37.36 47.82

TOTAL 41.67 6.09 30.92 56.95 F=17.77 P<.001

GROUP MEAN SD MINI MAXI GROUP

Nol No2 No3 No4 No5
Nol 38.71 2.53 34,18 43.80 %k
No2 34.55 5.25 28.29  47.67
UBMB No3 35.88 2.17 33.60 38.30
No4 35.95 2,20 32.07 38.77
No$5 35.09 2.63  31.24 40.52

TOTAL 35.84 4.44 28.29 47.67 F =4.99 P<.001

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 118.97  8.99 100.44 139.60 *
No2 102.79  5.81  84.24 146.16
CRANL No3 110.26 8.68 100.69 118.16
No4 112,97  6.21  98.40 120.86
No5 116.57 13.19 97.25 128.78

TOTAL 109.42 14.73  84.24 146.16 F =18.36 P<.001

GROUP MEAN SD MINI MAXI GROUP
Nol No2z No3 No4 No3
Nol 95.38  6.31 84.70 108.10 * * ®
No2 80.15 8.51 55.20 102.66
BASEL No3 89.12  3.55 84.39 92.39
No4 87.36 4.08 78.25 93.04 v *
No5 84.04 5.87 76.65 90.08

TOTAL 85.45 9.56 55,20 108.10 F =121.26 P<.001

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5/
Nol 94.89 5.91 83,30 105.20 *® X *
No2 79.28 10.25 84.67 106.78 '
CALVL No3 86.07 1.43 84.67 87.80
No4 84.92 3.98 75.50 89.66
No5 84.32 6.57 74.58 90.65

TOTAL 84.44 10.37 74.58 90.65 F =16.15 P<.001
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GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 NO4 No5s
Nol 76.19 7.68 67.70 108,10 k3 *
No2 65.48 8.41 54.37 90.60
CRANW No3 71.33 5.15 65.94 76.69
No4 69.05 3.21 62.80 73.99
No5 66.62  4.86 60.41 72.78
TOTAL 68.85 8.53 54.37 108.10 F =10.17 P<.001
GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 65.42 5.28 56.40 74.58 k3
No2 57.39 9,65 46.40 83.88
BPORW No3 60.20 5.35 55.54 66.03
No4 59.37 3.56 53.19 65.13
No5 59.36 4.97 52.40 64.62
TOTAL 59.91 8,26 46.40 83.88 F =4.99 P<.001
GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 NO4 No5
Nol 50.85 1.53 48.00 53,50 k3 3
No2 45,49 3,44 40.27 53.59
POSTORB No3 48.87 1,36 47.05 50,15
No4 50.32 1.64 47.00 53.52 £ kK
Nos 44.77 T 1.57  42.28  46.81

TOTAL 47.45 3.69 40.27 53.59 F=125.11 P<.001

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5s
No1l 35.37 5.23 22.30 42.90 E3
No2 29.97 8.55 20.76 53.63 %k
MUZL No3 34.76 4.90 30.28 40,28
No4 35.94 3,00 29,56 40.20
No5 41.22 7.83 27.65 49.40

TOTAL 33.13 7.96 20.76 53.63 F =17.36 P<.001

GROUP  MEAN SD  MINI MAXI GROUP
Nol No2 'No3 No4 No5
Nol 25.54 8.33 17.92 45.30 *
No2 18.45 1.76 15,90 21,80
DMUZL No3 20.34 1.25 19.00 21.99
No4 16.25 7.51 14.75 23.32
No5 18.99  6.39  7.58 26,80

TOTAL 20.65 7.13 4,75 45.30 F =4.29 P<.05
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GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 69.68 7.72 61.00 95.40 E 3 b3
No2 54.45 5.56 45.71 68.94
BIORBW No3 64.78 3.44 61.28 68.13 k3
No4 64.29 2.88 59.12 68.85 3 E3
No5 54.34 3.94 49,24 58,51
TOTAL 59.66 8.74 45.71 95.40 F =37.39 P<.001

GROUP MEAN SD MINI MAXI GROUP

Nol No2 No3 No4 No5
Nol 15.80 2.20 11.60 19.29 * kX
No2 10.15 2.56 7.00 17.72

INTORBW No3 14.05 2.09 11.73 16.30 * *

No4 12.79  1.71 10,06 16.21 * *
No5 9.60 1.75 7.32  12.17
TOTAL 12.13  3.37 7.00 19,29 F =32.48 P.<.001

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 27.44 4,25 20.70 36.50 L3
No2 23.62 4.76 15.32 37.36
OCHH No3 24.04 3,20 19.55 27.10
No4 25.03 3.18 20.29 31.35
No5 23,26 4.10 19.80 32.56

TOTAL 24.66 4.60 15.32 37.36 F=23.46 P<.05

GROUP MEAN SD MINI MAXI GROUP
Nol No2 No3 No4 No5
Nol 81.54 6.80 70.10 94,50
No2 71.13 11.97 54.41 104.67 % Xk ok
ANTBASI No3 75.18 7.76 66.25 83.87
No4 81.58 3.95 75.47 87.04
No5 85.84 11.17 65.35 94,44

TOTAL 75.73 11.44 54.41 104.67 F =17.40 P<.01

Note: Nol: Rhinopithecus; No 2: Presbyiis; No 3: Presbytiscus; No 4: Pygathrix; No 5: Nasalis.
*: Significant difference between the genera

BRGNS EREAE 14 MEED,F 0K 5 T EENERREEEEETR
(3% 2)o FX 10 TRZs BRSO —FN8E TR BN Brdft s pOpR R 247 R0 5, 45 R IBE
1, ANOVA MKRBE, 5 MEAFRATE S —FE ZHFEBHARNLIRA LS H R
RE—LELE, HelZENsHmEZRRIEFEEN (Function 1 fJ F= 3982, P<
‘001, Function 2 fJ F=15.31, P << .001), BARHBIERNE 2, HEHNA, &4
R 32 M hrAh, 28 1N(87.5% ) 5EIRAME—3, 4 1 (12.5%) 5@ & 2B HEH,
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Classification results from discriminant analysis for Asian colobines

Predicted group Membership
Actual group Case
Nol No2 No3 No4 No5
Nol 32 28 0 4 0 0
(87.5%) (0%) (12.5%) (0%) (0%)
No2 64 11 46 2 1 2
(17.7%) (74.2%) (3.2%) (1.6%) (3.2%)
No3 4 0 0 3 1 0
(0%) (0%) (75.0%) (25.0%) (0%)
No4 15 0 1 3 9 2
(0%) (6.7%) (20.0%) (60%) (13.3%)
No5 10 0 3 0 0 7
(0%) (30%) (0%) (0%) (70.0%)

See the symbols in Table 4 for explanations.
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DISCRIMINANT FUNCTION 1

H1 UHEREERE NS N B R B ER N A
A: &8, O HESL®r; B: 4% O aBHE:; RKER

Individual dispersion of Asian colobines on discriminant function 1 and2

A: Rkiinopithecus; O: Presbytiscus; W: Presbyris; [ |2 Pygathriz; §): Nasalis
TEHRE 62 N4, 46 4 (74.2%) BEFRARRE, 1141017.7%), 24G.2%), 14~

(L6%)fi2 A (32%) HElHRE LB MEe 4R 0B RIKER, EHEE2EK
B4 AT, 3 (75.0%) SIRFRAMRL 1T (25.0 %) B0 5 BHIR, 228G
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AKX O F OF R

15 AhrAHT, 9 4M(60.0% ) SIERAMER, B 14 (6.7%). 3 4(20.3%)F12 4> (13.2%)
SRIFAHR. BESLBRK AR, £RE
REY 10 MprArp, 74 (70.0%) SEARAM
A, 5 31M00.0%)8HAH . BIERED

-25
WS RETERANRAXER, HRIE
2
-20
it [
-15

WM, % macaque monkeys —Aif, &8
it E i — R RSN R, NIRER—
] ﬂ&iﬁﬁ&?ﬁﬁ?)ﬁ@ﬁﬁ?f‘ﬁ%%fi%ﬁ

-5 FRRBEWMEMEE LR, BRIEE e
Ry KHZ BMEREERE (Medway, 1970;

l__—l Grzimak, 1975; 1988a), F{dfibfi]

Fleagle,

AL B C D B A RRE SR ART 4 2 8
&2 %%ﬁﬁéiummﬂ%ﬁ%ﬁﬁmﬂﬁ (Fleagle, 1988b), S HMEHTEERNS

IR AKX R ABBEELE B: OBHE; C
4% DR E: RBR.

Phyletic correlations within Asian colobines
postulated from cluster amalysis of the
cranioface and brain case. A: Presbytiscus;
C: Rhinopithecus; D:
Presbytisy E: Nasaljs.

B: Pygathrixs

FFEBE XIS RERFITANESR, MFE
KA EELE = 4 (Napier, 1970; Cronin e
al., 1980),
EERKENBERALCTOEFRERKER
ferh & A 2k =X By 5] B (Ciochon et al.,

1980——5[ [ Fleagle, 1986), Hrhigitt k(L 17 BTTEET) KEEEFES 3R MART Hi
13 SR KPR , VP IE IR T B 2 1A X PEAAE M #5 (Pilbeam, 1984), K H Napak
FO R R 2 E RMAERA, fE 15—20 HAERAIFE LSRR ENFLE (Fleagle
et la., 1986) S ERIBLEE XL AT (Mesopithecus pentelicus)(Bhgit—&F b
F)RBERTE VRINFIY FEHRIR 7B B R WA BHEHIX (Patterson, 1954;De
Bone ez al., 1986; Hill, 1972), (BREIERE, RIEE S Nasalis B, Rhinopithecus
FHIAR U IR FERR M R AR O I 4345, Simons (1972) I\ Mesopithecus Rig—
A KRN, 7T e R4 W NP I F A4 S i — A Fo
REHHENE L ABHT LABLESESGRN E LR BTN BERNB I TR
(Sharma, 1984), H =4 ,F BRI AARFLE—KUEE, MABETHNEETIES
AFEZAGFERRE, | EMRBEEARN—KTARES, KEEEL, AR
FRER B A E ZEN®, SBEELZSRERIREEN, EEFETRALN
(Wang, 1984), EATERMSILERIEMN SR WX R H B2 #H—KFEEE(Patterson,
1954)0 ZEHRFHRBI(H 5.5 B FERDFEHHEINL (Pilbeam, 1984), @ FiR KM
o FRREMRKSBEHREANEL, HERMHTHES R AEEROKRE (Wang, 1984;
Xu, 1984; Wang, 1984), [N, (¥ B X RSB W] fE, B L HBE b it ? Presbysis
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sivalensis FUEREZ B (Delson ez al., 1975) R TX—A., HEEEESRLZIN=/t
OREEA AR, RTLEN, 72 EFT i B E SR L oR R AR B8 AEPE 1 IX R ROM
B LR ML AT R, HEEE T EHiH N E SR LI EFEENR R ER, X
R Gyirong ZRSXARATEESHE Siwalik R ILAIHEBEFER X AELENER
(Liu et al., 1984),

PP AE SRR IE B BE LR FTREMR Delson (1980) %¢ Macaques monkeys $#RiYHY
B4R, BIZE Ea e s B R L, MR NBIR BN, KA BN B v 30 578 B (R i i)
¥ BB, HEALRWM “Sundaland®, ZEEFH ZAT “Sundaland” BHBRKELE
ISR, (B BN B R R R E A E (Medway, 1970) FTLL, EFtEEFEA
REMMESRES B RE M ESKEN—PNY, KS5HESAVOHARRN
B (Badam, 1984), EFHANEME (Medway, 1970) FIhEESLZBALUEELT
X—Ho AR, RITINGBRZE B — KA, NERHENEILEOARER, 258
A, HRARSNIIEET B ELrTLEEN, THERNERUNERMEENS
Lo, H—f “Sundaland” (Medway, 1970), H_RREIHRE LMX, HIE=HEHS5HA
BAER H |

EREAER TER TZEUME FIEN E AR 5, MESFFE, QT . ME MmN
BB, CREEXEHRFTEPRERE HOKE (Simpson, 1975; Delson ez al., 1975;
Macdonald, 1984), (B, FEEAILLE], B B HG R IMR BB RIS, R R ME 2
17077 KA, RREH R R X RN EERIT. 8% 2 KA 1 M2, THUMH R
BHEMNKRARRXR.  Presbyris BREMUUMOREHINE (Grzimek, 1975), BE
Nasalis F£E—A LRI, FBKRLTE 5 §TERT (Sarich, 1970), #& Nasalis FIHE
MNSIREIE Presbyris HXo M Presbytis R SR BEEATHERSEILEH
#k7% (common inheritance), HRE Pygathriz, 5 Presbytiscus 3L BEBRL R HE
IR ,18 5 Rhinopithecus FMEFRIT, BRI HIOERL, RuJREVL Pygathrix 7E Colobus 5
BrESUMEEEBRLFELRMESE (Sarich, 1970), HENXREBHRITHKN THER
ERT-RUBN, TOXRMTHRAIHH (Kavanach, 1978)s XXBLBI Pygehriz fY
KRR MY o0 Presbytiscus BITEMMAINIAZD RS Pygathrix 55k Rhinopithecus fe— A
FEPRBUAKEE, RS Presbytiscus R R—SIRHMIR, M5 Pygathriz BXo WRBAR
BT BB FE s L R EBY, BB4 Rhinopithecus (2n = 44) FIAIEREFE N
Nasalis (2n = 48) (Delson, 1975; BrEHE%,1986) B TUMERSHXAIRHE. BE
BRI SR (RERRGE) SRR, UL BN LFIRERE %, HETH
st R A4 3& (Engelmann ez al., 1977), {BISP& Groves (1970) FEHAIAP R,

Napier (1970) A%, HAEEBRLINGRBEIIBNE S BRI EHE %
KER. MEBELRZBAXRTENASBME Delson (1975), Cronin ez al. (1980) FI
Fleagle (19882, b) WMEBRMNALZLBEEMR, RIVEHSRKAXRIFHHE BRI 48
HAKRZE RS RER, A 3 Frro

RIE R, RIMUFT BB DU LA FrRoS 1B

1. WNERRE AT R R B—&TBKRE, FMERFEREILEEARBEER L
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WX, Eib, TTEEH A DL BUIES b, B “Sundland” FgRErORKT LXK,

2. Nasalis (2n = 48) w e M.
RPN RRBEE.

3. Pygathrix 5 Presbytiscus B
BOKBIFRAME , TR 35 5 Rhinopithecus
EREK mHE Groves (1970)% X =
TERAEHEERD, BL, BRER
Pygathrix 5 Presbytiscus tHEFH.

B3 UMERXNAZES ¥ & E 4, Rhinopithecus T 1 THI F A1
LK BB KEME: 3.HR: +4.aBMrE REEFRHRTUMNERTREBHRAO—

RESLE; 6 DLR B, R RERS N R(Z

Cladogram of the Asian colobines. 1. Nasalis;
2. Simijas; 3. Presbytis; 4. Pygathriz; 5. FFE,1985),

1 2 3 4 5

G2

Presbytiscus; 6. Rhinopithecus

Misx: il EiHAA
UTRL FaRE IR M M — R TI E RT 4
UBMB HiSEE: B M SE R &EKES
CRANL M2R. MIMNERLES R
BCASEL A K: MIMERIL—IETEREKA
CALVL M. BE—sEzEL
CRANW PR : EASNEHE LighERE
BPORW WHNER: SNEIGHESEERS
POSTORB [EGM 43 : EEWENR/NEE
MUZL i ERTE&EKA—DRITEERS
DMUZL BER: ETSREA—BA L% PR
BIORBW PRIER: BEAEGESN SRR KIS
INTOREW [E[HSE: HE SHE & 88 55 HE A RS Ul [R5 /NEEBS
OCCH P HERXINE —HIMNER LN EEHER
ANTBASI  BfEK: S KRAEDRRERS— DR IRET%
(1990 4 6 H18BUKEE)
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COMPARATIVE STUDY ON CRANIOFACE AND BRAIN CASE
IN ASIAN COLOBINES

Peng Yanzhang Pan Ruliang  Ye Zhizhang Wang Hong

(Kunming Institute of Zoology, Academia Sinica, Kunming 650107)
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Abstract

In order to study the differentiation of Asian colobines, fourteen variables measured on
cranioface and brain case of 123 skulls, including Rhinopithecus, Presbyvis, Presbytiscus, Pyga-
thriz, and Nasalis, were dealt with by one-way, cluster and discriminant analyses. Information
of the palecenvironment changes in China and southern East Asiag since the late Tertiary was
used to examine the influences for migratory way and distribution range in Asian colobines.
The cladogram among different genera of Asian colobines was made from the results of var-
ious analyses. It was suggested that some new points or revisions should be made as follows:

1. Following the second migratory way, ancient species of Asian colobines perhaps pass-
ed through Xizang along the northern bank of Tethys sea and Heng-Duan Shan regions,
Yunnan. Because ancient continent connected Yunnan and Xizang had already located in east
bank of Tethys sea. the evolution of Asian colobines could have existed in two original centers,
i.e. “Sundaland” and Heng-Duan Shan regions of China.

2. Pygathrix possesses a lot of similarities with Presbyriscus, but it is less correlated with
Rhinopithecus. 1f the revision combined Pygathrix with other two genera shown by Groves
(1970) is correct, only Pygathrix and Presbytiscus can be put together.

3. Nasalis (2n=48) may be the most primitive genus in Asian colobines. Some features
were shared with Rhinopithecus, for example, body size, terrestrial activities and limb pro-
portion etc., were considered as common inheritance of symplesiomorphous characters.

4. Rhinopithecus, without reference to cranioface and brain case or the origin, is the most
special genus in Asian colobines. It may represent the highest level of evolutionary position
among various genera in Asian colobines (Peng er ol., 1985).



