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Abstract
The present project aimeéd provide population status of the Formosan macadaedca
cyclopig in the Shoushan National Nature Park (SNNB)al number of the macaque,
excluded those in the North Military Section (NMS), was estimated to be 1,341 (95% CI:
1,1371,544). It was notlifferent from numbers estimated in the past several years, which
indicated approach carrying capacity. This project surveyed the first time into the NMS, and
the total number of macaques estimated for the whole SNNP was 1,487 (95% CI:
1,2991,675). The @erage birth rate for 2015 and 2016 were 74.8% and 67.4% respectively,
which were as high as those in the past several years. The average home range size (AK95%)
of 4 troops in the NMS was 145.2+67.1 ha., which was lager than troops in other locations in
the SNNP, and overlap between troops also extensively, indicated a poor habitat condition.
Due to the lack of habitat diversity, macaque troops in NMS showed no habitat preference as
in other locations. Results from the health monitoring showed that tbdy Bondition
Scoring were mostly good, but human food might increase the score. Six common intestinal
parasites were found. Herpes B virus was commonly found on adults, and their ectoparasites
might carry Tsutsugamushi disease, which require attentioheManthes was found in the
blood. Simian retrovirus amrsimian immunodeficiency virus were also tested negaltive.
2016, there was a significant increase in alopecia areata cases, which correlated with a
increased in stress hormone level. The prevalehatpecia areata cases therefore might be
used as an animal welfare index in the SNNP. A risk management plan was developed for the
SNNP according to these findings in zoonotic infectious diseases. A total of 14 microsatellites
were selected in the pe# project to evaluate the genetic condition of the macaques in the
SNNP. However, despite of the overall inbreeding coefficient (FIS) was greater than 0,
indicated possible inbreeding condition, the low number of alleles found on each

microsatellite madéhe result inconclusive. More microsatellites should be screened and

Xl



comparison with other populations in Taiwan should be done in order to confirm the

decreased genetic diversity and inbreeding condition. Lastly, 10 monitoring volunteers were
trained bythis project, and it was suggested that these volunteers should be incorporated into
the existing volunteer system of the SNNP so regular monitoring on the macaque can be done,
and valuable information collected can contribute to the management of thgumaca

population.

Keywords: Alopecia areata, carrying capacity, home range, population monitoring, wildlife

health monitoring.
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L M 000 GPS LY s n u — P m
nelj tz£AwrPH QY&wsr Y46 LuaY, ' YGPS R
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KL A Y, as "He XNNQ g A U

P L
A VX N U a B t 0 phA” YO €f 0
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viy ¢ p 0 LYg pP0U0OLO0O0g dxX A 4° ]
oo Ld 4 €' &Y e
WA wne X 006 YWwo - TR |
(2) 0 oyTd T’ AN vaYu 1 Mptuy Q
Y 1 K p LYq P Q u A| |
(3) v m I t Zoletil 50 3 mg/Kgy, 50ug/Kgn medetomiding P U
4 QA
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E ud 41 Ay
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ANOEAB Q E A PtYHK n vinA" DbPCW ¢

Y, K w "HvymYH ~ y AY (Harris et al.,, 1990; Powell,
2000; Kowalczyk et al., 20065 Z ¢+~ 1° ° AE uX NdnA W Y
Br. "1 A C) Z~ ¥wn'Hn P YV  u ChA Q)

¢cuVYA P’ 1 v n Adaptive Kernel Method AKy AY.
uZ

A b L Z > n Ri386A adehabitat n, AK 95%A »
b 75%A° i b | AK AqrVp A =wf b A Ko
EHYAWn, 959%A b b 75%A° 1 b | AK A NAD W=

T 1 1 ¥ autocorrelation bigs (Swihart and Slade, 1997 u oy+ tqo Voy

Q Q QR A CJA (Seaman and Powell 1996; Kernohan et al., J00% W
AK AH MAN Wi W “Ab K 1]

“nT A n " s p 1 Yvi AK A pA-©b Y
n 0= (Aij/ A) x 100%M e n (Kernohan et al., 2001) ~ =Y ZM Ot i
At MY i jb AT mMunmn) Ajt i i b
i AM | Ait i A b A
3.

" né n’ Avin _ 1Y, " £ AK? n A Y availabilityy
wn- A " £P AK 95%Y W 95% M B AK ¥ b

~

¥ OAMUKRWE QYN A v 1 Y habitat usg/ W B

N NMmuwt' &, ~ £ V N o~ Endd K QT
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LI "Qyy 8 d )4+ u Ko n QY € 8 U
QY d Q 030 Q1= 8 Q 84~ G WA O VNem QY €

8 Q s Wawm & t 9 Qy s 8 D@ ¢ Qv
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12MIEA Q (201 é )]
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B W Q f ez FAur A yn AYwe 0 A

e "W Q 4 nNNej@ O° u wné p B
M ] 3)  u| 0T 4 AYu PbHz A:
7R Y W K 41, MA mdy vy 90 R WL
+ @ P Y® t N s) 4 wn QY ¢ W
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n 1y X
0. ¥n MO 0 M N AYuU 4 Nr

L € "Qi m Y Bodyconditionscoring BCSy|, "nu  t KT
T vy A3 oCAYum AM 1° & VA Q) * 1" & 3
AQAi~ 1/ ®1TNLBCSKWnw K Q@ A yWN u
QR Y ~oyKW t CH A r L BCSA1 bz C r

AA * MYW técC+ A m QR AC 1 |

Avin n O(Clingerman and Summera)05 "H AN BCSN Y
YN Mwu t 1-5Y 1 BW 0.5t tec An 1 |
-
1 A
n A
M HT n 10mNVuwun" 9z EDTAYZ n ¥y

T Fz n N n M, 3mly 7m] Fz n MNpgn ELYW 3000
i 10m Lm n Yu Mn 7 0 ® t 70=W ' | YWw

wL Pn z T ] W EDTAZ2 NOsgn/ pn Y LYW DNeasy blood

and tissue kit QIAGEN, Chatsworth, C& P DNATM &aYu 0 -70=-W |

WWwwL Pn n PCR |
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T W L& n o a v Qb M p aYv B
At B O T QM uz KO YnNgpw A%Y 0
A 8 ¢E AuYL AN |yuwnBK BZy AL T N N
Gt W U W n A Yu W I, W M'Q Y speciey],
B W W) n —  dnL ac¢s:~ N — "HO MIF
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| — AL W MIF n — Aunn p Agye A | o N
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i. édn —Cuw,Lg e vy >
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(b) A
. 17 3000rpm 10m
i. o YU ydKm w
i. Fd 4ml dn €&
iv. ¥ & 03 McMaster
V. Xnu L
c e A
i. 09 3mlA ethyl acetate

ii. T 1500rpm 2m

iii. nO2$x wn Y o CAAT Y -t l.ethyl acetate 2.plug of debris

3.MIF 4¢ ¥y
iv. $n
(d) *+yu uy DNA a
i. ln — € dn

i. i 3000rpn¥Y 10 Y

i. £9 IR 45mY 4 Edn
iv. i 3000rpnY 10  Y¥$ ap 5ml 3 ¢ i MYqf
d 45mi I
V. i 3000rpm, 11 Y
vii F4500¢ | SDDW Y$ a 10 0Ore | Y W .
vi. -20=mV’ | Y®wwL P DNA auy PCR
£ AME u+ uXQuon, A XX AE un X
Y A n SaTScanTMY Version 9.% E . W P, ANE
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ne . YOO A QL A AN N£ Y. 'm1 Nwué M

M Bernoulli'E , n P [ (Coleman et al., 2009 Kulldorff, 2014

b. n n uy A

n L 0z EDTANZ n MYWTAR ELanw A W
n wYu W Giemsak 2 P M Warel n yo o t p ]
¢ W A pn M m Y Helminths K M AY Ax td Ilcc
z EDTANgn F 49 9ml n YW LY EGUFr Yo
udte Yu’ t A Yu v F0n 7 L
C. «n
€) B«

B« n~ 4 eyYTW &1 LA™ Y, 1t

TCTAW QLo BH W n o e

foiFo L

L E u, CGJA A AEY  HRA M "Hy NS~ AYAwn v
7 A AT " Tl Herpes B virus g i £ & A ELISAy Y VRL
Laboratoies,San Antonio, Texas/ B « pn z N YZ
CHAUE /V A1 1 P
(b) 9 i O  «¥ Simian immudeficiency virug SIV)
I © Ot 9i G «¥SIVy ¢ «NMs= oY, Slvagm

Niunm =i © Y Cercopithecus aethiopg SIVsyku =7 © Y Cercopithecus

mitisy 4 SIVmndn = 4 W ¥ Mandrillus sphin¥Y{ © Q £ SIV o«
T T I B 0 ) u « F300N O YZ i RO W

*FLwei & 84 nmonf ~a n P AYZ n
CNXbA'YLSIV « 0zX CD4ul N ‘zx 6/YBzT R 'y
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baAy B ¥ antigenpresenting dendriticcels | o0 Kot uy“

B AN $YOsiv «i A f hbze AT ®u @Y giant cell

pneumonia and encephalitys SIV Y SIV arteriopathy 1, /Y lymphomay, A

vn n 4y u ELISAW SIVMNz A4ya P !

(c) Y « Y Simian retrovirug SRV)

DE£y «t D Q NLwei ANo~ A, Y
0 K zx ° Y 1+ XzxlWl Q +AK HL L kaxn
J M a wYrt «X $T R "yB K "ye BTN
L0 Mn n My DE£uy «cto” D29i AN «u
K > 4 u"M L 4+ nbz AM N yn WuF' 4
@& 0 h M 21 L LoY A+ W 41 uv H§ AN
+Y /4 & KoL ¥ retroperitoneal fiboromatosia; E Y nomay,
7 ve 1A F Ly oz AYn n 2 QYT

T HF «N W 01 O m L QAvwn n Y

u ELISAW SRVMz Ay 4 P L

SIV SRV ELISA Vo A1 PAOYx . td
i. A Y 1:50¢
n Nso *+ LYDEM i MFY 49qL A ewvYqfFd

eM ¢ d ¢ A€ [ a L L 93 Mun F 9 100
A n a @& / Al 0 37=1t 2 30m |
i, o

/Wi bL k% YA A L ¥ 9 washing bufferu



o 411, €N A 2aM 0é&™a MF Y 350l A washing buffgf = L
%s N ud O KEWA H®MoVY ¢ Mhyxnd

A LA

iv. 2 .4 Y 1:10006¢

O € M#f a 12uL. A HRP Conjugate stock 12mL A wash buffeiM

A

1000M | u 0 & 3 MF 9 10CuL A Y 2%L0 37 MW
n 30n |
v. Al

0. JaE Y P a4n)

Vi. Ty

f 4 100uL A HRP Substrate solution & 1 3 M| /1 Y 0 A% 1

30m | zX Bva As MV R 2]

A

Vii. a
W 405nmA Af v1 auw 490nmA t 3 0 G8% |
vii. A4y Y Ny

QhX~ p a A v KOeéasMFdYu & 25iL A stop

solution Auy | u ALND X9 A 2 oY _ 0 230um B
al

Q p 6 W QTi i s HWMNAG¢ 4 1Y
o) 1) W p GCEM Ti UWLuoyHXx 00 M

24



S A 20157 86 OVY ACHA i\ AuB Yt ' Ny
C Y A 20157 10 31w Oét3x CnyYénodc w TN %
ow- OHCyEy AT Vt  AY By D W g” A’
C Yu® Cuws (3 1] |, 20167 4% &3 8bY | 1 2A
H AYébClU] AACILET —-Y9NATQ YT xupf B
%6 nA %un o]
A ¥ <. & A ¥nMi M » unN Y Bellancaetal,

2014; Luchinsetal., 20¥Y ' N W4 v AY Ruleofnineg £t A/ ¥  3yY

T ut 124 BYZM114 B P  GHA 9%Y C unuyv’t yy/ P

1%% K & BPF N AwmWYuyo % YQui X un YO 4y
Ventral Dorsal

Head & Neck
(.09)

Left
Forelimb
(.09)

Right
Forelimb

Left Upper Leg
(.09)

Left Lower Leg & Foot
(.09)

Upper Leg
) {Og)

3y 4 n AY Rule of nineg y
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A Bpyu€Elrun YL B ® RAWWY 5unABS8Y BuB Y
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Y T ®4 /006 P A Ybzn y —u &R B8

ALn u — AW HPLCy EIAA PpHz 1 o 6 M
] — AW EIAA P o 8 M L cwn A 0 Q
Y Free T4 1,6 Q I Y Thyroid stimulating hormone TSHy M =Y
RC T M) Wygx XK > &N Yu n 6 ©
Y Albuming ALByy W DWWy W Tt O > R 6 A
109%M 1 QE® LY P MwyYuWwdn € Y H&E stainy
PleY® K& T oWy 4 +F 7 XNOK fldn I
Tt iy AAf2CRANCY € FNXK Q4>
LY. "y T YedngN sy N8 AR 4
ne|
21 -4 o & cAno g
o 6 Y glucocorticoids GCy Qt ~ 1 "Hu
¢nemwd L ~ ~Qi= [~ > 4 “u n MA GC1
1Y Mo Qna eyuoi 2y 2u CE "Qrl y | »
(Romero and Butler, 200f) ° ©'H MYM MNGCTt W
vnu n -~ - = Y (Moberg, 2000 Heistermann, 2030 Keresey

and Dehnhard, 2014) o. Wn MAGC ¢1W & B GC1YT

m Q~pY Q6O L n A A £ <A TQ Y. un
MA GC1 o &n A T Y~ 4y M 0 MA
QY. 1 0 W QN GC1 Y vial —-dign A £Y  —us
YW o "H ° GC1 'Q(Ingram and Matthews, 20q0)) - d
B A K 9 A Nn W Q “~1uYuKE 1a A] "H N

yWou F ANK] U ~ CH P L
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I —df A AOYTOOn MMOGC 9Ys H — Y ON
u sulfates’H glucuronides ., " > W [ M’ "Q(Palme et al.,, 2005,

Keresey and Dehnhard, 2Q¥4 ~ Y1~ Q "Hn & N GC n’ oy MA "

QX KB GC® QI Yo NN’ n QY. 1YNTQ (un
n)yl —H3 GC "QX /1" (Palme et al., 2005, Heistermann, 2101~ "Q
3 NNt A QNuvYOou’ BA 1 J YGCuaL3Ip U
—MA:T  YXKON <A A (Barhr et al., 2000, Heistermann, 20¥0
P, 1Y n GC' QW £ Q@ MNGC = 1Y eCQ un
n P Qu AN Y W Z £ 1 (Schwarzenberger et al. 1996,

Ganswindt et al. 2003, Shutt et al. 2012, Murray et al. 2013, Wheeler et 3|, 2013

Wi —diwYnA p N Q ~ £t 9 N QuUn'H "H i
NCAY" & T CA> Y . Q yAnnNo~ GC Q P
Yu W M CAY -~ 39b O1 uunés Y, u
A W MTT tvn Y pPHhz —MGC QN Y
u A N —d4f GC QR ALYAIQK a0 M
n . B u Q YT T NYn nuwx XK nLZ”
n qQ ~ n 1Y -4 30Xt WoQnn
vnuy' OUwWM L
a.vn+v y f
¢ T®%AM P W . v A — 950
m i Y GPS i A LYADYyDOKYy & ByB y
y v MV
b. Glucocorticoid¥ GC) * Q a
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— p My LYW W — u W a onvN1Q

Y & 150mgn — A 0 a MYuf 9 3m N 80%5
Y methang)Y P 0 . 10m YW 3000rpmi = 1 10um LY¥ &
0 | 0av BYu 0-200€W ' | (Heistermann, Fike et al. 1995
GC' Qu ¢

Avn W 9 i né AY ElAs, Enzyme Immunoassays/ k wn "H
o4n A P GC QM =u £ (Ganswindt et al. 2003, Mostl &
Palme. 2003, gingA'H nMNx % By Cortisol Rz vy
Corticosterone n z u z ' Q n 4 h z
11-oxoaetiocholanolonré7-CMO:BSA L,

5 mndrostang U, -flidl-h7-oneCMO:BSA (Shutt, Setchell, & Heistermann,
2012Y0 P EIAnés> YJJ2auT 1 T & AYHPLC P
~ ' Q (Heistermann, Palme, & Ganswindt, 2006; Mdstl &

Palme, 2008,

9 i un ¢ A EIAY Enzyme Immunoassays
i. 963 >
50 pg ¥9%& a8 A sjuA25ml A coating buffeY . dn LYé&GCaF

g 250pulYO 0% 6 LN YeéaqfF d 300pu 2" coating buffeY i
parafimpb LT Hx LYnp L

i E

n washing buffer 2 B coating A 963 t 1Y’ Freo Lo
963 ., aunN FYg50pu ¥\ Ayr N~ < ;L

A U Assay buffery T y, eaF9qgl1oopeEs vy Y L
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F 9 100 plz Y i n Assay buffet  y, i parafimph L
0 | 0 4-C 12-15H» | Y p Yn 4-=C
Washing buffer =x 114+ LVYé&a F d 150 ul enzyme solutiol i

parafimh LU 4-CO 45um | qn 4 = C Washingbuffer = x

16 LF 9 250u substrate solutionin parafilmuy, B LU 4~
CO 45m |  Lé a3 F 9 50u stopreageNtH.SQy Ay |
iii. at v

A4y LAxYmn BYvVH 9iy o Y MTP readey W 450nm

b 620nm af v}

~ EIA A QY p 0 “f 4 LY ACeCa 29

A  HPLC |

iml — & f 9 3ml Sodium acetate buffgr0.2M, pH4.3 . d nY
ma A . HY Seppak C18 cartridgey 1gy Y q 10ml 6
Y 1000 HY4ET &  Seppak C18 cartridgér 1g)  u ) Yv i

b VAR Y A QF 9 150ulg Y40%Y | dnL

iii. HPLC
U1 0.4ml/miry 80u Y T v WhACN:H20=40:60¢
A d242nnY v A Columnt. ZORBAX SB-Aq Y 4.6x250 mny |
iv. Q umune

Pump LY™ ¢ YCu ¢ 04ml QYQ 80
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Ynb , VG LY f 9 100Qul assay buffer n Y o. EIA
E X b
z -
“  HPLCu EIAA Q n . A Az Y 5 Vi
bza =y 2 r =y HPLC QXY 9i 4y yf§f Oy
T Ay ) [ XX Y L
Y X ¥y nvn
A Ang .+t wY p T+ . Y Microsatellitey
AnéY pzX' ® . £QA "+ wY Simple Sequence RepeétSSRy
Wi o~ =ANneEYW n TXy 9 e
AYSugrx¥xQ § A 1Y poEA T A |
A A AW B5 Y20153 20167 P U O ¥y 20143 20167
4 Nn H Ayn" MY A AYWy ™ ©H AB~
M1 a4 A AW F A | 00 n A 10-15mLY
649 EDTA2 n y U 4CW M | YOGCEB P DNAM al apw

ADNA' | 0-20Cct m} AH AY/ " | 0 70% i
M 0-2CW M’ || wnén A 30 9GYBglk uy. N
¥l

1.DNA a

A 1'H BA A2i A pDNA avYn vy A A
aE to
(1) AA DNA a

i 0 0 70% A AYa 3040mg AY ¢ tYUBRB L
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ii. m 1mL PBS bufferH = Y H a 70% L PBS buffef W T

16,000rpnY 3 u P T Yv e |
jii. F 600el Nucl ei¥Ww 65CFi s30l60)) uti on
iv.MTLApYE iiYF17.5¢l PY®6®EAFnadHe LK

v. apE iv.F 3el RNas¥Ww 8RCIFut30mn]

viapE v.1 5u |

viLF 200¢ | Pr othtieri BolutiBiYe a1i2p-30nY 90 WMmMi 5
n |

viii. W i Y i 16,000rpnY 4n | 4o Y04 1.5ml i |

iX. Q YF600¢el isoprjopanol solution

X. W i Y i 16,000rpnY 10u |

x.,k o0 YFY600AIT0% |

Xii. i 16,000rpnY 1un |
xii. Kk o YA |, W DNA Rehydration solution |, 0.D2601 Y
a A DNA =]

xiv. W -20°C" | |

2)n AADNA 4

i. a4 810mln YW 3000rpm i 15u L "l & Buffy Coal
ii. £ d 3mlCell Lysis solutior¥ 1b3yY n L 10n Yé 5u a G

fii. W 3000rpm 1 10m |

iv. K 0 Y 1mlL " nn 0a Y E iiviiy23u}
v. £ 5ml Nucleic Lysis Solutioj
vi F925¢el RNagéds3CHhRt i vIdbu |

vii. ¥ 9 1.65ml Protein PrecipitatioBolutionry 1 20-301n |,
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vii. W 3,000rpm i 10u | i LAQ aplL- "E 231}
xv. ¥ d 5mlisopropanol solutign” 4 t n 3u |

iXx. WWw 3,000rpnY 4°C i1 20mu |

X. kKo Y9 1Iml 70% | W 14,000rpriv4°C 1 10u |k o L
TN E 231}

Xi. DNAY LW DNA Rehydration solution | O.D2601Y o],

xii. W -20°C" | |

A a o . DNAAE t
i. a 250mg A "'0Y Bead tub¥ v bead tubs A Adn | Y
0 Wp |

ii. F9 1mlA SD1lbuffevdn , 3u |

ii. 65F 5n |

iv. i 14,000rpmin Y aop 400=x 1A 15ccA i M|
V. 4400¢el LysiYsSpgbufMLer SD2

Vi F 30el Pr ortlédmigized )KML, u®%w 6 0F 10u |
viif 400¢el 70%dn]

vii. 8 750¢ | Y a&d SDcolunnY i 8,000 30MY[ "Hx
columnA LJu> ME Y "HXA . 5 &9 columd
iX. 4 400!l WashtDa fA SD coliiy W i 8,000 30nY

P aAYT o
X. a750¢l Was h3ob uAf dolennry WwW2 i 8000 30mY P
o Y[ o ]
xi. g W 14,000 rpn8u Y  SDcolummM |

xii. & 5 0 €Al ddH:O & 9 columnMY 2n  YgqWw 14,000rpm 7 1m Y
DNA =3 A 15mLA i M|
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+ . i1 nk o

L i1 nN4/7Yil < 173 249 vyil BA y Al

3 503 55%u oyZ dnAu i | MYW PrimerSelect P
i1 AY A YW F PCRi CAYqg il A> il1W ©
)

T+ ., 4 Y Polymerase chain reaction, PgER

A L pA 5 .7 Y0 VAl P
4y YW il xX T . A . pwYyY o
ne wzZ CA PCR Lq ¢KaAil Y p> il ¥forward
primey A v &Lt L vnlA a Y ABI 3730 DNA Analyze)Y |

O ABle@ > Uil Yuun & X FAMY )y VICY )y PETYn)t

N° TAillNOLg®w y Ail q ) 4 A
Ju),

’ o Y Thermal cyclg MY? n Y Tag polymerasel, 7 DNA
il pzX T . . Aye] & G PCRuy t 10YDOwu
Bz & DNAY 2-4 n gy Ce.lI57edNTP& 25mMy 0 . 1871 0 X PCR byuf fer 1c¢
lY> il/°a0 A © P GY1lO0eyM.I8eqgf d0. A
IY Taq polymeraseylu W ddH:O R 3 10¥1 L0Y9 - M Py
Ly x tdF 3 95Y5m Y a DNA 1 ] "L = e
95Y30nAT W 'oME uyd2j9gv 35365YN0 il X A
<¥Y30AYvi | a DNA | Yannealingf qf 3 68 Y30nY

P DNA'AC 4y Y extensiogY W o E 28381YVN il ~X
no A N ¥ LE & 68Wn 7-10u Y L =13 4 Yu yodj

ap PCR Ql1&F Do 1&A6XEe L 4 &£ 0.5X TBE buffefv n 100bp
maker Y2 n 2% Y agarose g¢l  0.5X TBE buffey W 10073
P & 30m YMLW Etor p DNAAFe2VYu’® 1 At Y PCR
XX PCR Q Z €4
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A ® Guné
J]W 2dH0 ) 4y A Q103 1208 - |Y & &

A9%3s A Yéda o< 1¢b A PCR "QF o 1 OLeA Hi-Di Formamide

500LIZ Size standard | Low A | vn Mi W ABI PRISM 3730
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