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RRUAE: KFAL R HRROE AR BT FRRO BRI B, BRI IER MR
HAJER ; BH R E L IERH R E R TEA IR RN R B ER. 1X’H3 _
BAERER BT RERRIN REUESARNEELREX, '

EEESBETESTEEPIESEKENREER), METENHEENHC
IEMNATAEYERR D, HOWKRFOWCHTIMESSE, HEMENER
S (Howells, 1951, 1957, 1972; Moore, 1977; Buranarugsa et al., 1981), EF4r
FapE R A EEE A ARAREN—EEBRETHRBREFR AR T L (BRAM
HBENTR), EHEEEFD, XHEERMA—RAMIINEFXE (Buranarugsa
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IR AIERH RS E TS R EES RN TaENLREMRRE (B iR %,
19882, b) DI R MAOLLAR AR (LTS, 1989)0 (HE, 5B, A =4 2 (] A hR0E SR
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FBYE TR R ROMEESRTHRERFR, HiElEEsRdBEbPmE AKX
BRI ERM.
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(P. phayrei) (2 e, 9 BE)o 760 BN, ATIC A 1107 T2 GLEE 3L Ak LS S22 ) 4445
7 (B Do X—E AS BN RET AREFNE. AMTEAROE X, Y R Z ErEk
HF) ST, KXo B Pearson (1933) &, WM B AL BH T
AT EZHIN A (Benfer, 1975; Buranarugsa, 1979; Buranarugsa ez al., 1981), 7EN
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The Standard cartesia (three dimensional) co-ordinates. O is in the medium of

<

the poria. The Z axis, to the plane of the page, passes through both poria, Y
axis through the bregma and X axis through the front of the

alveoli of the central incisors.

Foadd, o E—FERNERHET FA ITE, REXNARFEH T & TEENE
B, NERRANE BEENERE (Buranarugsa er al., 1981)o fnp R ER—AKF
T EMEERFMEAENRET EEERBERANER, BBATRIAN, BINMERA%LEHE
Ho RZMABR. Hil, WMEMENESZRREERLEREEEANTF EEEERE
A ERARNE FX RS H—6

ARBPRERE 15 DAIRAL, 45 TR, R ERE "X AN AR #T S o
BT RETF S EBERART 5 EKS 20BN E A N TR MT R KB, REE
ENE—AHNFREE|E RN ZEO A BABRENST BN ARAANE R B
FNRARTE. EAF R, WA RTEEINE = AEF 5 ok 25 60.14%
CGERMMEOR 63.17 % (BHBE)BKRT 50%, Hik, (VHL=ANARFRETS8 LR A
HETHHTHE (R 1, RPWABRET KT 100 F), ME~LEEHEANFLEETAETE
FEMARENRE, ZEE B ERRNIET e A ANNA, REMFEKXZ 0.20 1,
XX R AA RT3 E B E R TEE (Brown, 1973; Solow, 1966), A A
HEEH 0.70 UL (Benfer, 1975) # 0.50 D& (Buranarugsa er al., 1981), A3
FARERT 050 WEREANARFEARERTMEWEE, /T 0.50 (925 BN 4
i3
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F 1FIRT 15 MAARE AIEN XY MZE. R 2 REFHTPBHAL=2
HFRREER AT ZE U R EEBERE AR T LB EEAERE,

%1 FRHBSEH R —EHFJL8IRE
Some cartesian coordinate data for Presbytis phayrei and P. francoisi
i FRIR (P. phayre) R (. francoisi)

(Landmark) X v 7z x v 7
1 —17.74 —8.54 - —17.02 —9.37 —
2 — —9.239 — — -12.11 —
3 50.15 —4.5 —18.82 51.30 —8.87 —18.82
4 33.55 — —35.25 34.2 2.46 —37.67
5 44.76 26.52 —25.91 40.69 27.81 —30.23
6 48.4 36.33 —14.27 46.38 36.00 —17.9
7 57.53 29.06 —1.48 54.83 31.6 —4.07
8 3.99 43.71 —6.15 1.76 41.67 —18.58
9 —29.47 26.79 — —32.17 29.27 —
10 —30.33 —5.31 — —32.39 -7.4 —
11 31.19 33.12 —20.87 32.44 —43.40 —21.38
12 66.99 4.03 —1.93 64.59 15.07 —5.46
13 14,26 —2.30 —32.19 20.29 —3.14 —32.99
14 75.03 3.84 — 72.86 7.78 -—
i5 57.14 31.58 — 54.98 32.47 —

& (Note):

Lf B KFLES P H (Opisthion),

L. RILET &b A (Basion),

3. E B T ANIME S B SMULS (The most lateral point on the outer surface of the alvaeolar ridge-
opposite the center of the maxillary second molar),

4. B1S5 kM E (The most lateral point on the zygomatic arch),

5.8- BiEESMUZ S (Lateral zygomaticofrontale),

6.JE L4 Z &S (The most superorbitale),
7. LE-HERZ A (Maxillofrontale),
8. TE MU 55 (The most superolateral point on the external contour of the parietal bone),
9. FB 5SRINELER A (Meeting point between sagittal line and occipital bone),
10. fb-BpEZR A (Opisthocranium),
1. T8 (Gonion),
12. B MU (The most lateral point of the nasal cavity),
13. B 5 THRE NS B EEA(The hightest point of the temporal tangent with lateral margin
of the mandibular condyle),
14. 854 (The most inferior point of the nasal cavity),
15. /84 (Glabella),

it
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%2 EFSHHFNL=SHE4 ERARES AT REEEEFENGRE (BTRIO
The first three factors resulting from the factor analyis, their contribution
to common variance, and significant loadings (factor coefficients)
for specific landmarks and axes.
ARFRABME St RIEAMASE
(Factors and contribution to common variance) (Landmarks and axis loading)
AEF1 (F1) X Y z
BHH (P. francois) 24.76%
‘ BRET4&H A — 87.53 _
%Eﬁmﬁuﬁ 77.40 92,29 —
855N — —93.30 —
]ﬁﬂ%w%ﬂh;ﬁ - — 84,61
HERZEA — 78.62 _
Hi-BrEEMUZ A - 71.72 -
HE R4 & mA — 91.14 —
JERMIE (P. phayrei) 29.519%
BA — 78.83 -
BET%A 77.70 80.03 _
BEEIMUA — 83.77 _
]ﬁﬂib{mr‘&&ﬁ - 73.39 —
LE-HERA 56.00 58.42 _
J:?ﬁ B RsMUA - 68.11
TEEEA — 75.13 —86.14
ABFF2 (F2)
BHKE (P. francoi) 20.97%
THifA — — 51.43
BLE B 90,42 — 50.0
LHSE B RSMUA — —83.77 —
B S B AMUA 71.04 —
BRIt R 82.71 — _
JEXHE (P. phayrei) 16.95%
FES T RBEIMUS AR T RS A — 67.37 —
THIE AR 67.27 —
HEERA —79.22 — —
LB R A — 55.42 —
J-_sm% F B AU A, —59.09 —94.12 —
TS EIMUA — —75.15 —
HEAXILESZ A —71.32 —73.15 —
A AL &S A — 55.87 —
Bi-BEEIMUAE A — 54,13 —
2ARF3 (F3)
B (P. francoi) 17,449,
BA 86.49 — —
THRIAA —61.72 — —54.10
B ERRELT A 57.17 — —
LA - AR 77.85 — —
BE L& B E A 77.76 — —
FEEXMHE (P. phayrei) 13,68%
78.52 — —
%E%%ﬁuﬁ 69.31 — —68.95
THIAA 74.32 — —
EHE= E—iﬁ%&bﬂu;ﬁ 58.36 — —
B S B — — —172.50
B-BBEMUA 72.21 — —175.68
IE L& EEA 74.77 — —
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PEEEAEEER (H2)o HhBRREEEROTaMAAME, BN RSB MR
BRI RBTRESNAR GUE BENEEUE, ERERMRD, kAT BRI E
9 29.51% 0 5 RMMEAELL, 86 BT U R SR RAOALE, (AT HRwiRA
55 BT A R e B A L AR o

0 e ‘~;F1 F2F3

Bz BHBEMERHBEL=AETEROAEEEZRX
BREARART LHE RS 6

Skull variation shown by fatcor 1—3 for faroncois’ and phayre’'s leaf monkeys,

and differences of factor vectors between two species

F2. BARG 2097% B9RA TG 2o ERETRBETRENTEHE, ERFEBOKL
BRIFE, W LSEMESE. EIERMARY, KT EX4 1695%, EETRK
BR T IRBTR AL A R AL L EE, B HBUE S T AR AR T AVE AR BB R FLET
SAB-BEZAME. FNER TS g SRS E.

F3: ERMBP AT ER 17.44%, E—H KR THREMKOTHE, 5—7
N R T EFRTRAVEE. EAEREBRE. EIERMHES, BhRET £
13.68 % o Wi [ et iy S js B0 i AN B A B A0 B AR b BB T 8 1) B S Y TR P4 Mo

Wi Bk F1—F3 @il RIAY: PR SRES A MY AT )5 B AR 2 BT 00 A
THEENERXE (B 2), AN KE, F1 XERPEEGHEMMLLT. 5 F1HE
Bz F1—F3 W3 B BB SE i R A B FIAL B BSOS AL B AR AR Ay L el & S U 4
Fb, AR R AR BN RS M0 BT R RGBT AT LUA K, FEM B R B, R
PR A R B A BRI AL 2 B R AR FE I A = B S SR R 5 1A, AU RT R AR A 0 B o
SRR, IR RIS —MEEL R XM AT B, HANE R XA R
FRIOIBHEIAE (F1 Ji B E IS &) M F2—F3 247 7T LUA G, FE IR EL 2R
W3k A S e i R T A TR A 2 TR I U EAR L LU R MR R ), BRI A
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AR ER BN ABERTREHR). ARETLINAG, BHRMEELIERR KRN
EME. X—HIb5ZREHF(1989) MR T4 BB —Blo

REFLEH, B TAESTNSEERBOEREEL., BEITRTENENB4E,
AR T A B AR S T P A R IR I, 4 BN R RIS 5 11 (Buranarugsa er al., 1981),H5
PRI A AR L, A X RS2 A K B2 17 (Bambha, 1961), [FI#¥, Buranarugsa %
(198 1)%f 55 B e PE W A IR R EH L F1 2 E R M Mgl Lo F2 0 F3 M gk
I B B A8 BE 07 1) 43 B ARG R S5 OB BE 36K o Olshan %5 (1982) X4 3 A= 3 &
IR (Macaca nenmsirina) FURTIBIE R, fEA K, (R B2 LT ED
ATR-BE X IR DU R 34 o Schuliz(1969)FR FTth % EH , YR JE (Pan 1roglodyzes)
HAE & B i R AR KR R E SR AT R . SN, @S sfEEhEs
Rz HEIEAR , RF S M AU IS K B B, (HAL X IO ZE AL IR /e ZER R AR OB KR,
FoTHBENERS EROEREAET.

B TRE R Z 8, (B LR AT RCF R LOAN, ER K B ML E BT, &
KERXBREBRAEFERMRL G XMERBMFEmBERERK, HE, —%k
HE, MARKERMIANNEZEESHBOESER~EEN, XEEHMRAEBEAH
EBNBRBHUE A RIEL. B, BIRFONMREANANERR(BERKX))AEE
— B KBRS0, A N T A R R PE A B8 (Buranarugsa ez al., 1981)
Fr &R IR

R R AR, ARG % PR & R T Ko EESIBEAT R, REFRE
ARG %E®EAER (Stephan, 1972), BEERAMBN LT, HERLES]
TRENAE. Radinsky (1972) A2, AERRXSIEENSREEHH—-IEERN
Fo Rz, MEEITFEENF HANA G hE—ElEmiE . RiMHREREA,

P REEREENENNNE T EEMRX. Weijs Z(1986)I04, KPLFIHINE
B 5 P R o B B RS R AR IEAR R0 R, VAR L ER BN O E T B A S D
R RSB R B TUR PR RIS o 38, BNLAO AR R T P R TR A 4, B TR AR
FBERRATES. HLER, BHELIERMIERELZXNOEN, BRARKBEEEIN .
R R EXHNRINEF X, L5 B2 HNEERE X (B, 1988b), Corru-
ccini (1982) X FARLMRRIDIFT LRI, LARAITNEN AT SEE MR EMR, Sk
BYIRAMER BRLLIERM R & E S INEY (FIBE 3 2%, 1982 S 2k 4 %5, 1983; ik
%,1988b)0 XML, EARKABEIEPELSYL. BUNFAILBS T H—PRE. MR
BN EPHBRE T B A B Beals (1972), Corruccini (1984)F1 Phipps 2(1988)
BINA B B SETT A S S REATA NS R—E X, B2, 8%
AIRE R ENEEHINF o Hunt (1961) WA, MY -EZE ARG BT 8 VE R B 0 Rm
AR EEASREFNRENEES BINX R

(1989 £ 8 JJ 26 HIHE)

g % X M
IR R4, 1982, RETFEMRED NS HIT. SHYEHIL,3CTD: 34935
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CRANIAL MORPHOLOGICAL COMPARISON BETWEEN
FRANCOIS' AND PHAYRE'S LEAF MONKEYS

Pan Ruliang Peng Yanzhang  Ye Zhizhang and Wang Hong
(Joint Laboratory of Primatology, Kunming Institutc of Zoology,

Academia Sinicq and Yunnan National Primate Center of China)

Key words Francois’ leaf monkey (Presbyiis francoisi); Phayre’s leaf monkey
(P. phayrei); Factor analysis; Cranial variation

Abstract

With Cartesian (three dimensional) co-ordinates of cranial landmarks, the study was
undertaken as a preliminary attempt at a factor analysis of three dimensional cranial data.
Results showed that independent variation related well to skull growth mainly found on anter-
ior and posterior segments. It iy presumably that positive allometry should exist in these seg-
ments during the maturity. However, some different variation, deliberately cranial differences,
also could be defined in these two leaf monkeys. That is, cranioface is more protrusive in
phayre’s leaf ronkey, but occipital region and foremen magoum in francois’ leaf monkey are

more posterior in position. More wider and higher skull, be related to eating more hard foods,
were defined in francois’ leaf monkey.



