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A Sudy on Determining Age and Sex of Hainan Eld’'s
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Abstract: Using morphometry of ungulate pellets to determine sex and age is the preferred method in field studies
on ecological differences between two sexes, especially sexual segregation of ungulates. This study examined the
morphometry of 4,006 pellets from <145 Eld’s Deer (Cervus eldi hainanus) collected in Hainan Datian National Nature
Reserve in March 2006. The deer were divided into five sex-age categories as adult male, adult female, sub-adult male,
sub-adult female, and calf. They were analyzed using four direct measurement indices (dry weight, length, width, and
volume) and two indirect indices (length-to-width ratio, and ellipsoid-shape index) by use of step-wise discriminant and
fuzzy cluster analyses. Discriminant analysis could correctly distinguish 76.17% of adult males, 42.22% of adult females,
34.94% of sub-adult males, 40.46% of sub-adult females, and 79.34% of calves. Fuzzy clustering analysis enabled to
correctly distinguish 19.48% of adult males, 20.02% of adult females, 37.37% of sub-adult males, 42.82% of sub-adult
females, and 91.50% of calves. Therefore, it is more credible to determine calves and secondarily adult males by use of
pellet morphometry. We advise that pellet morphometry should be used for determining sex and age categories in surveys
at the population level rather than at the individual level.

Key words. Cervus eldi hainanus; Pellet morphometry; Sex and age determination; Sexual segregation
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Wang et al, 2005; Yuan et al, 1988, 1990, 1995;
Zhang et al, 2007), XA [R5 458 21 11 Bl = JE (C.

e. eldi)ZERIR/INFIPE R S AFRE A ) (R i B L A, [
A7 1t 4R (Khan & Goyal, 1993), {HELZ 6HZH)Fl
Y A PR LA P SIS AT A7 30 T 24 6 i) e ) 5 40 11
BT FRATT 2006 A 7Ei rg oK HE K% H AR RS
DSCEE T 9 e 3B N TR SRR AN AR ) 25,
R FH 40 6 ) L RN A S AT T

1 MRAZE

11 BEXE

BT 2006 453 F AL K H 28 4% 1 AR Ok
P RIS T B R ST . SRAESEAT I B — 44 0L
NF— L REN T —41, M 2 5 827
MR BT IR B R A,  RILHESENMA S DL
BER ST EN, JEHTRET 2 RENAER o
FRBIFAT . B AR IS PR AR SR 2 30
Br, TRNIBRR IR AT TR BB AT L RCE A ST A
SR s (A S 06 55 A0 B o HE S i 3R AR 1
SRR 2 53 0y A e B (LU R IR TR AR R, 1
FD RAEMERE Ol WRAEMERE (W), T
BCAFHERE QIRE) . g3 5 AR A . B
MR HERAE R 145 Sk (O W BRI FE(E,
JHE 33, M 27, K 264 WM 29, ZRE 30 sk
(e
12 BENESEE

N T e g R T, BEALEE 10 3k
T T 3R PR SR A PE R HEAR 1 LL 60°C I TR 2
h BUHARE — k. &ME, /& 60°CHElRMET 6h J5
IR ISR T AR BRI, FRATRH 60°C
TE R LT 6 h J5 X0 T R 4 JEE SR EA T PR A &
AL I e 3R S0 H - R AR CRE il 21
0.1mg), AR~ RO HAC A B (L) A A il 2
(W), e B 2R 408k 22 J N5 7K 1 & 5 v DL
K 2SR I B SR AR AR (V) o
1.3 FENARIERR

BT HHE AR E (D). KA (L)
A E) REL(V) 4 DNEBMERARAL, bk
T 2R b (G=L/w, KAl B 5 e il K R ()
EEAED . BHERTEARFEEL(S) —AMIARIRFR A A SRS
TEFRFREAT 2007 o AHHFURH LT A Lot SRR T
RIGEL:

N 4
Vo vtz

Horh VR FERIR SRR, V7ol FE () AT R A



2 3 FEE: HFORNE L AR R S 2 i TR P P 5 AR 3

B, B BR AR 28 2 LAl B (L) R I P (W)
THE () BEARHEER AR
14 M FREAR S

V4 0 B 3B 4 FEUAN IR 10 P o 4 21 1) 4 R AT
FRERAER Y. (1) ik ¥k s A
SERS A, R4 HE I RE /N RIANTE R 3 oA Rt o B
WHE. WME. 2hRE. X ARIE T R I AT A e
1t 223 1) e 1 0 R ANBIE 9 A D P S 4 S 4
RI5%, 2 RE G e PG A B BT R0 i AN
[ P 300 % 2 ) 2R R o AL s (20 58 Ay i
KI5y 3 AER AL, Rk, RERIZN I . %A
EAELFE VAR HENA, PR R v EAE N H T
HFAMIF T AT BT R B o BRATTREAT X Bh 4y 431K H
1, #2075 A& (Sanchez-Rojas et al, 2004;
Tumur & Halik, 2006)iE47 HL#
15 HIELIE

AN ]2 310 A 65 AL 30 B ) SR 45 i b AT
[N 27 2253 HT(ANOVA), - LUl s FL 4 In) 2 5 5 %
PE o L AN [ T A 8 i v S ) b B AT (B 3
S, BETTREAT I M RIS . A 3525 )5
S BT BT A 60 ) A R 1 U e R S R AT
&, SR R EI TR OGS AN [ 1) 4 e 21 45 R
(5% CIE D) o 3888 F 50 2 BT R L Wilks'
Lambda J57%, &5 NFIGIERS 5K a=0.05 Al
0=0.10 1 A B35 TEMEZARUE . R 2Rt 2k
FES AT 5 R 0 08 2 00 A AL B [ 2R 28,
FLAF IS Z0 B 58 g % T AF S 4 O RE A Fe ok
B, FRHEAS A )4 6% 2L 1) 5 B SR B (F) 5 i SR 2R
St I8 2L (1 3R B (F ) SR ECIE R (F /F%100%) 0 LA
S E ] SPSS 11.0 #AF5E k.
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Tab.1 Distinguished in all sex-age groups by using discriminant function analysis (5 sex-age classes)

ML AL B R A W Hfe AP ifE )
Age & Sex Pellet No. Adult male Adult female Sub-adult male Sub-adult male Calf
JHE Adult male 894 76.17(681) 16.44(147) 7.27(65) 0.11(1) 0%(0)
JHE Adult female 765 16.34(125) 42.22(323) 26.67(204) 14.77(113) 0%(0)
T i Sub-adult male 724 16.99(123) 32.32(234) 34.94(253) 15.61(113) 0.14%(1)
W Sub-adult female 776 0.39(3) 10.70(83) 18.17(141) 40.46(314) 30.28%(235)
4 Calf 847 0%(0) 1.06(9) 2.72(23) 16.88(143) 79.34%(672)

XA L RPRL AT T 20 3 (%) I B AR ALIE AR 55 HP BT IR

The bold percentages in diagonal are correctly discriminated rate of each sex-age groups; number in (%) are pellets number.

® 2 FRMHFRABREIKBERNMEARSRFIR) o6 G oW

Tab. 2. Distinguished in all sex-age groups by using discriminant function analysis (3 sex-age classes)

PEMFER AL Age & Sex FRiH Pellet No. J¥E Adult male M Adult female L Calf
J%E Adult male 1618 77.29(691) 22.71(203) 0(0)
[ Adult female 1541 17.91(137) 81.96(627) 0.13(1)
YRE Calf 847 0(0) 6.02(51) 93.98(796)

XA 2 b RO T 20 3 (%) A SRR ALIE A 355 TP I E T b IR

The bold percentages in diagonal are correctly discriminated rate of each sex-age groups; number in () are pellet number.

F* 3 ARNGHIFREAREBHELESITESE
Tab.3 Correctly discriminated percentages of 5 sex-age classes by Cluster analysis

HEROPER] Age & Sex Fehigk 1EHZ Correctly discriminated(%)
Pellet No. GM1 GM2
¥l Adult male 894 19.48 61.07
HHE Adult female 765 20.02 69.54
AP/t Sub-adult male 724 37.37 *
W Sub-adult female 776 42.82 *
)8 Calf 847 91.50 95.16

AR ME R A B BIEE TR LRI,

*Sub-adult male and Sub-adult female are excluded from analysis (see context).
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