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Personality and its differences among adult; free-ranging Tibetan ma-

caques ( Macaca thibetana) at Mt. Huangshan, China
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Abstract; Personality is the adaptive result of animals’ habitat and their society. Studies on animal personality are impor-
tant to untangle complex social relationship. Naturalistic observation is an ideal method to distinguish wild animal petsonali-
ty and can better highlight the natural attributes and personality trait types in wild animals than can pefsonality traits rating
and behavior coding. The study subjects are a free-ranging group of wild Tibetan macaque { Mdcaca thibetana) at Mt.
Huangshan, Anhui. The study used focal animal sampling and all occurrence recording mlethods to collect adult macaque’ s
natural behaviors from July 2015 to June 2016. We then used principal eghipofiénts’analysis to distinguish personality traits
and gender differences among adult monkeys. Results showed thatjthére were five types of personality such as leadership,
introversion, sociability, solitary and bullying among adult male macaques. Adult female macaques had six types of person-
ality : leadership, solitary, introversion, inseculity\ nervousness and affiliation. The results are consistent with previous re-
search and indicate that the naturalisti, observation is a better choice for analyzing personality types in wild animals. The
study provides scientific basis for further understanding diversity and adaptability at the individual level.
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TN PEZEH (Wolf and Weissing, 2012) , [Fit, X
SRRV B2 AR TR s 52 et 25 0C
F 22 HY H R AL
SYEMPER BRE A, HXSZA )z,
045 52500 Taeniopygia guttatas (David and Cezilly,
2011) ., B MU0 Lycosa hispanica ( Rabaneda-Bueno
et al. , 2013) . WIS ZEBH Y 4N Mus spicilegus ( Ran-
gassamy et al. , 2015) FIHEANRKIEY), s
(Papio anubis) (Martau et al. , 1985; Sapolsky and
Ray, 1989) . #AEME (Saimiri sciureus ), (Maitau ‘et
al. , 1985) . 4% (Ape) (French,(1981);" Nash and
Chamove, 1981; Martau et /ali,” 1985 ) | 18R
(Pan troglodytes)\ (\Pederson et al. , 2005 ; Freeman
et al. 2013)\ [EWME (Macaca mulatta) ( Steven-
son-Hinde and Zunz, 1978 ; Stevenson-Hinde e al. ,
2005; Freeman and Gosling,
( Thierry,

(Macaca fascicularis) ( Sussman,

1980; Maestripieri,
2010) . KR ARAGE
2000) | EERRp
2014) . HERERE ( Thierry et
al. , 2000) DIK HZARWM: (Macaca fuscata) ( Mart
tau et al. , 1985) 284,

SCERIAIBE L, F SRR Y 1 2
ALFE A PERFIE VP G5 (ST HF 58 4 500 5% B 1Y
[T LS R)  (Stevenson-Hinde et al. , 1980; Bard
and Gardner, 1996; Capitanio et al. , 2004 ; Pritchard et
al. , 2014) | A4tk (BT A EMRIEMITH
MREFE22R)  (Mather and Anderson, 1993 ; Kaplan et
al. , 2002 ; Bell and Stamps, 2004 ; Sih et al. , 2004 ;
Anestis, 2005) K H 2k W2 (Garai et al.
2016) . BIFFE Iy vEHCHE B W 0 AR 0% PR A BT 22 5
AR MR [8) — B0 A7 2 B9 A ] 52 - ( Mather and
Anderson, 1993; Sih et al. , 2004; Bell 12005 ,“f&
YRR HE A R 2R B4 T Y 2 A3 \( Kaplan et al.
2002 ; Pritchard et al. , 2014 ), {HHI[E K IER
WX 2 B W47 A FEAE ( Watters and  Powell,
2012) , Hk, BTG LA IR B 55 s R Y AR
Y, BIFESIPREEARRE , AT AR
AHXSRRE , 17 5 A= Bl 104 A 5 B 45 D0 AR O A A 2
AR, AT RKAEREERI IR (ZRiAREE, 2004 Reznik-
ova, 2007) . PRIt, Anfarse h P AR ShW iy A SR e 1k
TEFBIAPERIEA AT 2 EZ RN R, R, 4
PERFIEAC R N5 4418 (Canli, 2006) , A& RH]

( Macaca nemestrina )

( Macaca tonkeana )

IRk, #RE 2 /b Hh 32 3 N 20 R R 5
W AN, FEAMERSr it FR 22 BT
IR & 112 (Pederson et al. , 2005; Pritchard et
al. , 2014 ; Latzman et al. , 2014 ; Sussman, 2014 ) ,
WATAT N PEVE R AT PEAR Bl 18] 22 51
() SR BT o AR TR PP 0L AT T2
Gihis . FSRMESE AL T W B Y H AR S
P o BRIl MR A0 ) o ARy 320 R 52
Wi, O B A S B AL

Wil B (Macaca thibetana) 35 J& T 0 FL
4 (Mammalia) R H (Primates) #EF} ( Cerco-
pithecidae) %fikJ@d (Macaca) , ERHERATE, ME
A AT R A O DA B AT A e AR B (22
HEAE, 1999) , ANEIA AT 51 2 0] F 80 1 G 25 b
122 m e (g4 55, 2004 ), Pritchard 55
(2014) SRIDERIEIESL o0 R B A1, 4551
FW AR S R AE ARSI AR AR, BRI T
SRHE R LSRR ) 2 BT PR IR ) B 246 bR s R
I BPTEAETE R B (2012 48 -9 ) | H)
FIbRUE LM T AN FURE R (4 LR H &
2 AL R EEN R AFIWT) SFERR . AR
AR DT v, DUEF AR $5 1  RB  f B bt
Al (YAL) BEAEMAT N SRR AE D bn e, B
EIEEPNGS =S VP -0 R e 5 0 s AL I [ g e i A S
REAT RO S WY A sy AL AR T P s Rl AF9E 00
SIS0 T3 MERRE AR MERAAE el g UBERLE R H
WAT R RIAAAEZE 5, PO L MR AR A A7
TE2 5 o WFRAGIRAYBSIE Pritchard 55 (2014)
MIBIFE , -0 EREE 1Y 0 B 4 s B A e R e A AR T
(AT AR e G W MR

1 HERF %

BFIE 3 B 4

BFFEH A 3 F B LT 81 1 KL X 47 11 g
TR — IR, b2 30°29', 4% 118°
107, £ 600 — 1200 m, XFHFIHLA NG,
BNAE (1999)

BRICREON St BT AL BE (YAL BE). BF5C
W], YAL BEILAT 43 FUAME, AURARERES K, B4
Witk 13 1L, TAMEAMK 16 H, B 6 H, W
FFEXGRE 1 8 FRARHERE A 13 FURAF
WA, TRSO0I, YA BERAEAMALIRILE 1.,

1.1
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Table 1  The composition of YA1 group during the study

et Male Y Female
7T 2314 gz 7T ARy gt fsz 2015 47N H]
Name Age Rank Name Age Rank Date of delivery
2Pk YRB 8 1 41 YH 13 1 2015. 4
o TG 13 2 HEE YXX 6 2 -
w5l GS 32 3 HEE YCY 7 3 2015.2
i3k BT* 25 + 4 i Y M 26 4 -
FEN ZB* 10 + 5 S0 TXH 7 5 2015. 4
Wi DS* 10 + 6 641 HH 13 6 2015.5
T HM ™ 10 + 7 k4T TH 13 7 2015.5
My HT™ 10 + 8 K TR 12 8 2015.3
JHE TXX 8 9 -
LaE TRY 7 10 -
3ff TT 25 11 -
M YZ 24 12 -
JAE T THY 7 13 -

IR, AR R AR H B AR B W7 A5

# Individual immigrated to YA group, age was estimated by their physicdleondition

L2 WF5E05 1 SRR AR

WEFERT RS 2015 4F 70\&2\2016 4F 6 H, &L
ZEBFIR] 278 d, AXROWEERT ] 388. 5 h, PR
i (1110 £10) min, n =21, EATRH BRI
BURE: (Focal animal sampling) 14> 25 {40 5% 1%
( All occurrence recording ) & ZLic %8 BEIIIT N
Blls o o TBE R MERYE, AT T
(H15-; Sony ICD — AX412F) idat, HALIZES:.

PRI RRARAT NS 2 A . MEMEAS R IRIAT R BA
2E5E, BIMICES K AR MEYEA AR, T A
TEMEVEMATA], FRATTR A A bR B 2 R AT
20 Fb, WEFEAT R 19 B, 3t 22 MY v BE, K
P Ogawa (1995), Z=EPkfE (1999) I Berman %
(2004) BEAH AT HE L, TR 2, [FEF, Xf
CA K TIE AR RZESY T SR E T S 455
44, wE Ry RS WAT N S MEZ B A5 78 K
F, AWM R F AR R A AT R R 4 3 )
MERBESE (£2),
1.3 Bt

WAbEE: FIF Excel 2010 XIS 4 3 i) i A7
17 AT e, KA AR MA 2t BARsh )
IR R AR BN MAT B HNTE S o X R R

PEAT , Gl . AEMF . ICES | PHAE, LSRR
R B 30 R AEAZAT R  WPIRAS AT
Sy, A o REh, PR EER. EESE, JLAEE
AR B AAAE AR AT R B TA) 532 R ) SO0
ZEIFIA] Y L3

ER 45 B (Principal Comiponent Analysis ) .
XFSEITRAL BRI 22 Bl B, AR 2
SO BT A ORT, 4 2R T AR B A oy )R]
AiE 22 HUPREE 1R 2 115 R I e A A G 1y D B LA
At (ERUY) . BEFTATT AR R T A EM
3 B B A R S 300 e AR AR A A DG AR R
PRHEA AR B A R AR EE /7 SQRT (A
N FE BT HITRRIEE) 7 ATHE, R AR 54 B Ry
fEm g, AL E RO SOLHRMEAS &5 IR
Jo K A5 B B RRAIE ) AR B R AT s bR e S
(A il AR B E TR SR, RV R
MATES 0T B ARPE A R R
FRBAT RIS 2 iyl 2zg i g N R K2k
TR SRR R R KR, w4 & D EWsr,
PN TTTAS 21 AR 5 A BT 1A PEARFAIE

KMO #1I Bartlett BRJE 5% ( KMO and Bartlett’ s
Test) ; KMO ( Kaiser-Meyer-Olkin) #5451 & 5E
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FH P 722 s (8] f BRH DG 28 B8R0 i AH OC 2 800 4
Pro KMO {EBE T T 1, B 28 &t (8] iy A OC PR
R, AR S S A M B Kaiser 45 HY T
WM KMO B drdE: 0.9 DL FRRIE# &4
0.8 FRIER; 0.7 Km—tt; 0.6 FARAKES;
0.5 LI FFRRWAIE S . Bartlett BREEK I 51T =
SERRAEAE OC REHE AT AR F], R IR E R
K, HHSH R A AR LR AN T H PO ) e Pk
KV, BBARLZAE e AR, A IE R B A
A RESE O, RO GRAR i 22 (B AE TEAHOC s Vi 5
RS 30T W2 RS 50 n RO 2 5
AT ERS 50T (BEF 5 H

Ph_E B A Bd 5 M 3 78 SPSS Version 20 144
58 s

2 &R

2.1 MEMERE AR TR IR SR Y

ERGT TR, AR R R 5 A
ERGr, HIS FAMERAE (23), XS ARy
SIERE TR T A BE 95% M. R 3
KB AE 1 RO R RO T T I
i B, BB, T, RS BREE. b,
P K AT AR B o, BT, Mk, 8
B A, . ERAERE AT . o S AT AT O B
SRR T 0.6, TRIZAMELE BEAT Ao 23 B
W ERHTHR AKX — R IT N AR REC
IE AR s R Tz M R AL ST 2R
H et e o e 7 o A 5 - 0. 63
W38 B AR o A RO T, B
MEAMERZBGERCD, RN SR, S5
K2 HEABSERTAT N S MERBHE R ER, Al
THFZA A RTER N A AR . s,
M Ar 24 PERF R S A

®3 MEEMHERBMES RS A6

Table 3 Principal component analysis componeit loadings in adult male Tibetan macaques

Ji 4311 faf Components and loadings

1M Ttems

1 2 3 4 5
BT Leave 0.95" -0.07 0.22 0.05 0.07
i Attack 0.92*° -0.10 0.13 0.24 0.10
B iEF Chase 0.87" 0.12 -0.36 0.21 0. 20
3l Move 0.86" 0.05 -0.27 -0.32 -0, 04
%31 Approach 0.83" 0. 38 0. 04 0. 20 0721
FRAFE 2% Sucking penis 0.83* -0.31 0.07 0.26 0.35
IR P Follow 0.83* 0. 01 0.07 0.143 0.25
7 Hitting on the ground 0.80" -0.44 -0.05 0.29 0.13
4% Embrace 0.66 " 0.58 0126 0.05 -0.28
[a]35¢ Avoiding -0.63" -0.37 0.18 0. 60 -0.25
JEEE Social mount 0.10 0. 95" 0.25 0.14 0. 01
B Forage -0.23 0.81* -0.38 0.02 0.36
Wkl Flee -0, 55 0.65" 0. 06 0. 40 0.21
JH5 Bridging 0.10 -0.73 " 0. 65 0.14 -0.10
HE Social grooming 0. 30 0.24 0.85* 0.02 -0.31
LB Present -0.49 0. 37 0.71* 0.02 0.23
Jih A Sit alone -0.27 -0.36 -0.85" 0.24 -0.06
A5 #% Showing penis -0.61 -0.30 0.13 0.63* -0.02
JTHE Proximity 0.13 -0.44 0.44 -0.70* 0.32
AR Stare 0.58 0.16 -0.37 -0.10 -0.59"
* A7 g f

# The heaviest loadings for each item

AE2 BB RO TR . TR, Bk
HONIENE 4 FAT I RIRBE, ARIEASFIAT A B 17 Ay

RS o' T A IV BT ERS GTPS 1) 7 i
Ji AR AR L2 S A B — L 1 955 Bl B [ sl Al f 1)
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w, A Hoy w3 U e 1
PEARRYBEE . BB ST N R, A
AR AR R 2 5 Ak 252 Ak, IR A 4% O
CHEESIT s AR 4 T WM A A B AR S
FAERERIAT R, UM 4 AMRZE RS 8 T
EERHEA O IR, dr o VRS 5 Ak S
W) A S e R AE IR — P AT o B AOREL, BEI%
AMARZ I, R N A T A
WFFE P TZ AR B Z B e X, R

SRR B R S PR A O A 44 A 2 R
Eiv I

B RME YAL BER BT AR AR T B
P ARRFE BA A an 3R 4 (KMO i1 Bartlett 555 :
KMO =0.69; y* =600.67, df =28, P<0.01),
2.2 WEMESE R A R E DS A

FRA TR, BUAEMEPE R AR IL B 6 4
For, BRI 6 FAPERHE (FR5), 6 A~ F Hisr i
LA e T IR TR 87. 7% INZS .

F4VEILEBRER YA BREHEENMENES
Table 4  Adult males personality in YA group of Tibetan macaque

A A PAY ] £ faRa P Z IR A

Individual Leadership Introversion Sociability Solitary Be bullied

T2 vk YRB 5.65" -1.36 0.27 1.32 0.98

S TG 1.97" -0.19 0.76 -0.37 -2.02

#£/\ 7B -0.02 4.72* 1. 06 0.41 0.28

mil GS -0.18 -0.42 -2.07 ~{1{61 -0.58

13k BT -0.61 0.41 -2.86 0.87" -0.32

M HT -1.24 -0.37 -0.62 -1.63 1.73*

i T DS -1.22 -1.27 285" -1.28 -0.04

# o HM -4.35 -1.52 0. 60 2.28¢ -0.02
= PEANHA 8 A BA A EARE , AR IE AR PR AR R Jog e it o
# For identification of personality in monkeys, only the Reatlest\oadings are shown for each personality trait in each individual

x5 BREHEEREBRNMESTESS G
Table 5 \ Principal component analysis component loadings in adult female Tibetan macaques
Ji 43 f i Components and loadings
114 Ttems
1 2 3 4 5 6

HE Social grooming 0.92" -0.07 -0.01 0.23 -0. It -0.08
iy Attack 0.89" -0.05 -0.04 -0.23 0. 16 -0.11
ZEHF Bridging 0.88" -0.18 -0.29 0.20 0.09 -0.17
$%3 Approach 0.81" 0.46 -0.08 016 0.19 -0.06
IR Stare 0.74* 0.13 0.36 <0. 40 -0.34 -0.03
HRBE Follow 0.62" 0.33 41 0.21 -0.23 -0.10
7 #b Hitting on the ground 0.59* 0.55 39 -0.32 -0.27 -0.06
BT Leave 0.57" 020 -0.54 0.14 0. 46 0.08
A4 Sit alone -0.64"* 0-32 -0.49 -0.34 -0.21 0.11
%3l Move -0.12 0.65" -0.57 -0.25 -0.03 0.19
ELJE Present 0.41 0.56" -0.12 0.04 0.41 0.02
G Wt Redirection 0.50 -0.61" -0.18 0.35 -0.18 0.23
JTHE Proximity -0.02 -0.81" 46 -0.11 0.17 -0.05
[5] 3% Avoiding -0.16 0.37 63" 0.28 0.06 0.49
B Forage -0.37 0.42 57" 0.24 0.25 0.24
kI Flee -0.40 0.29 -0.03 0.67 0. 06 -0.45
JBHE Chase 0.43 0.04 25 -0.34 0.61" 0.22
$1i4{0 Embrace -0.14 -0.27 19 -0.40 0.57" -0.46
#2#& Holding bottom 0.42 -0.55 -0.24 0.03 0.08 0.57"

# AT N B UG

# The heaviest loadings for each item
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XF AR ME PR BT B AR A MR AE BE 1T 2
KMO #I Bartlett Ay # 3. KMO = 0.824; X2 =
827.946, df=78, P<0.01 (£ 6), HWPg 2.1
MEVEASVE R i 44 S50, MEPE DM 1 ol (Ol
B A2 A IR RS sl
SN A4 Sy AR S s
hOCRETT A6 Al AR, Hoh,
SRR PR K AR i 44
I PERAE, HAR DM EEREE T E 4 .

HIE 5 FIAL, AR 4 325 el P A TR 18
1o ERYRIL, UL RAT 1 4 A PR 2k i fi

s, A S 32 B Sh R 2, DR i 44 o
SR s ASES TN 3R R T A A B 8 EE K A
X IR D REAR X B9 AT N R, HHAE Aot
AP R BT, AROYIEAE, UL P RPAT
TEAE S MEPE R A2 ROBER AR AR 5, DRI S A4
PREGAT AT B, PEE55 L PR EE iz 2R AN
F 3 SR S sl B, DT iy 44 H Dy 2 o
B TSR 6 B 1 MM A AR I R X — A
FOM RN oL, HAZIEA RSB EAT o e A 1
[ i, R PN A B B G AR A, AT i 44
CRHFTET

®6 HILEEMR YA B ERENEMED T
Table 6  Adult females personality in YAl group of Tibetan macaque

Ak RSl PR P i) NSl i paigil
Individual Leadership Solitary Introversion Insecurity Nervousness Affiliation
40 YH 3.48* -3.36 -1.29 0.13 0:32 2.14
bk YM -2.74 -3.10 2.22*% ~1:69 0.24 -1.04
k41 TH 1.04" 0.57 -1.28 40,13 -0.22 -0.21
L H TXX 1.04 0.79 20483 -0.65 2.94* -1.28
14T HH 0.17 -0.25 0. 44 -1.93 -0.31 0.60*
I8 TR -1.40 0.91 -0.70 0.79 1.71* 0.58
Sk TT -3.48 -1.06 0.45 0.61* -0.68 -0.09
¥ YZ -3\80 1.39* -3.10 -0.97 -1.36 0. 61
% E YCY 2.12* -1.65 0.04 1.97 -1.39 -1.05
kHEE TRY -0.84 2.24 3.18* 0.97 0.35 1./05
AL E THY -1.24 0.48 -0.14 2.12* -0.22 -1.02
J.EF4E TXH 1.86" 0.57 -0.01 0.18 0.22 -0.54
5% YXX 3.80" 2.47 1.02 AL 49 -1.61 -0.66

* TEANE E A AEA B PERHIE, SURRIC A A R A PR F A fe 22 6 77

# For identification of personality in monkeys, only the heaviest loadings are showr for each personality trait in each individual

3 3t

TR AR T 2, VL H E AT 8
A, SR AR A R F AR B PR A2 R R
MES, HISS T ARHFEUWHRZE (Bard and Gardner,
1996 ; Kaplan et al. , 2002 ; Capitanio et al. , 2004 )
K B A W ot if (8] E %8 ( Pritchard et al. , 2014)
R BRXT AR . ALt , WSR2
AN TR o A A R A AN [ R AP AR AE .
o, BARMEPERA S RSB PRRRE, B4 AL
Y AERE A PIRERY DA R A7 e Y 5 1 A

PR B A G A JIVRERL . N B OREARD D e
I R R IR 6 RS BRAZ IR RURRIE AL, HoAlh
JIT A 0 A A 1) i 4 SRR R A B AT R e A
AT AE N R KT 5 ERIE R RAESC R
M 73 ( Stevenson-Hinde et al. , 1980; Capitanio,
1999; Konecna et al. , 2008; Sussman and Ha,
2011; Pritchard et al. , 2014; FREEEE, 2015),
SEERE Jm LA B AR S, QnfE R (M
mulatta) ASPEFREAE (R Do BEREAR) F2ZEh+E
ALY (Sociability) . Y75 ( Aggressiveness) FilfH
/NI (Fearfulness) (von Borell et al. , 2016) ;
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PERE R (M. nigra) W HATFEIET (Anxie-
ty) . A (Connectedness) , #1235 # ( Sociabili-
ty) . Hil 8 ( Aggressiveness) Fll i fH A ( Bold-
ness) 5 B NPESFAE (Neumann et al. , 2013), &
IR & Sh AP R b S W HAE A N AR
FEIRAS o BIAnER e A A . Kol R AE T M A S 3K
AT B NH R RS R R R N 3l . AT R
By Ao B R JH/NEME AR DL K&
PR R AR R N AR AR R R L A7 3REeE
SRR 5 At Ag BOA SRV R A . R AR S e
e ) M AL A TR 22 8], HLPR BT e S AR
TH B S W) R R e N AR CC S M) S5 404
¥y Y (Berman ‘etal. , 2004 JJRFEE, 2013), A~
[F) ML AN T AR A MR R A B, SREUT AR
TR, MR B R e i T 22 54k
SRR (von Borell et al. , 2016) , %5 —J7 1A,
TERLRME Y, H 37 O I B R T e e J8 A s 23 i
e (Z=iEAE, 1999) | BENtE SRR E AR (ZFittE
4%, 2004a; Xia et al. , 2012) ZEJFEKH, BAFEHEMEA
PATRD I SR, T oS A O A A 1) O R AR X B
B S22 O NG S E W S A B 9 W i vl pele
WeAT R BRI, MEME NS RRIAT 0 R AR R 2
o PRI PR 2E S o0 AT ISP o0 i, BFSE 4G
REP A RBRA YA By 25 5 . B4R
RGN AZE S AEN 2SS, AMUEIE T A
6] 25 A B T Sh W AT A 22 5, T R A 4
e I ATE G AR AR A A W AR T

552K A P 25 T G 5 S R A A 14 1Y Pt
chard 5§ (2014) WFES5 AL, AHFSETEVE
FIh TCIEARI N FMA R, B —E
JE EHIES T AR ROR s JF HAPREER
Y Pritchard 55 (2014) #F5R45 R RA FME, W
TG 5 v [ e B A A A [ BSORR AL A P
fiE, 40 TG A1 TH #FLHA “4FH” RHE, GS Y
“HACAY” RRERSS . (HIE, HARMEEITERL
PAE T RedE— L AL E Sh W AT R, T2
ot HAPEFRRIE, B ANTE Pritchard 4 (2014)
WFFE K YH 2023808 “ KHAY (Boldness) ™, ARAF
FEOT TR AR YH AMULEA TR R & . E8h %l
ZERMERNBAIA RS, G ASAT 2 N2
Wik D ST AR, U YH 32K @ %
iU

It HARB T A S R HO07 5 54T N It T
2, RS DT B AR RS B AR Sh ) A AR kA
. HE AT R SSAERE , MRS 3 i 25 2R RE % WL
RIS EARTE A s TR RIS R E PP it T
F Rt T TS, WESEE I N i AN [
4% (Kaplan et al. , 2002 ; Anestis, 2005) B [0] %
P87 (Steyenson-Hinde and Zunz, 1978 ; Cpitanio et
al. 2004 ; Pritchard et al. , 2014) BR|SHYEITTH
RIEHE, BIRCLZ AN FUREKRMTm, Tk
FESYITE HARIRAS T AT R, AR A
AT B ERER] 73, BBIERARRE W . B
SEH S RS IR F AR JE . ok, EFAE
P AR IEPE LU, SR HARULEETT e i A=
ARG BRI RIEEL S T B AR BREE P T
AEP HEAT ARAA G R, IPRERaES e
T, FLSCHL AR IR AR S0 F AR B I o AT A
AT R ) R (VAL | 2 i A S
PEAPERR AR ST T B A TR MATERE N
oA 2ES: s T RUAREEPE R OC RERE, IR
AU AN R R P b B, AR TSR H AR
GEERN o B A S A VR AT 2 b AR R
A SIAE A RIRS T B w1 .

ZELRTiR, AWIER AT H SRS TT R o B A
LR, SRR AR R A B B 1Y
ANE H o R AR AR TR 22 57, R
SHEAT S HAE AR PR H R A e [,
H BRI AT SR ARUER T v o A B A 2l )
PSP AR IR T DA e A PR ™ S 7 A S B 4R
P, AT RATSAT BE AR T At A v Ay W 3R
g e, iy ELAT DA — 2B 48 n MR R AR A Ak
SPad PR SEARAE (ANt 22 ) o BRI, AR
WG 5125 P BE A B A6 B )k KoM DRI S ) 2
FZ—,

Bt R A o XU DX A R LR AR A A
T XS AT TR AN TAERY SCRr D B s AR R K
X FATE S TAE ) 25 7 A0 B0 00 ERgFe ! ek
W3S E e 18 B K 2% ( Central Washington Uni-
versity) AZE2%2 & Lori K. Sheeran {437 %f 2 340
e

SE 3k :
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