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HR HEE SRS » R TER B8 ISR B SRS — ST e 78 » ML
BEATRSAC T M7 48 M R PO HITLBRAR o 75 955 IR M HE B ETES » 1R %

(3E) *{E (Session) ! fE BEHNEMBRE o
* [HAK (Bout) : E—EBREFBh > ARBAES MK BAGLHER
B B—MREIBHLE o



HR RIFT B4k oA 523 IR » KU FI3E 523 MR M A 6 HURATRUE T AT B R
RE (Sociogram) (Fig. 11) RE » AIEAEHBRVRITE "R . ABHR(BSERH X -
"F)ORBR(AEERN) ¢ ABFWR « HABRPMEZH » ROEHEE
FHOM R » B¢ ROA0NE 3 TS0 e A BE X ORI B BE — (RES R0 A H B0 ARG o
167 S SRR R SE PR R0 591 KT » BpA FEA SRR 3 330 2 » B 9615
Gi > LISE 961 5 G HUE O THE T S BAREE (Table 4) A Bl BRI R » SHIAL
SR o

O HIS B (Daily activity):

KR ERARERES » ERE—RONERT » AHEOE (Fig 13) o 78
8 R LI BEEBLUKS RIS SY » M50 BURS B/ Fa s
e (IR EEE BB B RA ) » —ERTF N2 TEEATEY
HHE o (RE R 8T BB RENILA » LHRES8:30 F14:30 2
R » 32— SUEBIFN 4 G900 % L I o

H R AT 1 45 1 P 8 WDAAS » ELARTH RS B W52 6 7 ABKHIEHITY
WO BR R - 8 1 LU A0 158 3 /RRE A o (B R A A MEER AR L 8
B 2o BUR A B RESTRY » EE P U SR I B0 0 BAERR B A 18
B2 0 TR B —ERAEE o
R Y) (Food):

LSEERDARYLEVIENRYEY » B OOHRES - 8 THEBES
LTEIRAT R A Y R R BURE R THE MMy R @
BB E ) AWM AR » 85 S AT S BERAYZ B (Table 5) © BB
REHSE— +CEEY ARATS AR R BT 6 8 B R BES
M o I B RBEIE S ST REBRAR » LR ER hiEs RE kB
» BRIBRNEIERY o A28 ALY - B RBUEHS BN 55 » TER B RHE
) hRIET LT A WA o BRBYEAY » EREhE BRABIE L FHe
B o BAEE RRMERIERS 1 » LUFHEI0N B Bk P R » WA
R 8o R (T o -

TSI fSE (Home range):

FI A BB R SRS R AR IS B 7 10 habl b » TIHB K FIF
SR M ( “Corearea™ » BISREEAMSE ) EAYH9S 1 ~ 1:5ha (Fig. 14) o
U M 0, 5 T TR S B BB BT 400 SR Bk ( RWETRI ) 7 FERSIR



B E ABKSE USRI » R TR » BIATEEEEEST R & C #E 2R
o ARSI RS2 B 3 RS o TTHE S O3 % BURHE N ~ 50 » B A%
Mi—/N A ( TFFTR4 ) > IREEBHIAB B » & RAEEIR » BIOHIR B2 M
» TIEEHEBAARAR » LEREHEGSR BIT% » (8 RIS R a2 YEmy » AReP R RIS » W0
SIHRBE AT HER B R W2 HEAR » BREEN RGN » A/t REo
(PH:FH (Mating and Breeding season)

R B PR R 2 o I BB AT/ 43 IR > A 1985 4E10A RI2 A 5
IR X B F 2 vk B R85 2 > (I e BSOS —EEHIIRELES o
1985 SE11 A BRI X 28B4 0B » SEBLARKE » Rtz » RO BIES kel i
B Rl SEET 880 ( AL ~ BT GRIZ 88 1L) o

R BRI 2 AT » B BT AHE R » W BB hAE 1985 £ 9 A
F|KAE2 AR MMILARRE 2K WE% (TK) o

DU g%Re » C R Dy A 17 MEER7E 1985 4E 3 314 A% 1986 424 A
1 [ o 41985 4 3 Fh kgt » ARBBWEHAIMAN LEA » e
HitE FPRER 1984 12551985 421 AR (4HRA IR 1985 2 A ( H¥1EB
) o REATE SR A > TR T I & BRERY RS A A B WESEIZA F
KAF 4 o
%

KL TS B I8 5345 L (938 5% » Foodon (1980) 4§ BV WORIRE £ B AR (
(Species groups: silenus-splvanus Bf ~  sinica B ~ fascicularis Ff ~ arcroides: T ) » P FERY a]
#ig AT AHAGERAS o 3 BREEG MHREN fascicularisEE > T H32 B
KRB % KB PSR » (Multimount ejaculation). o {H &R ERENTER S
REBHR » BLHY EREEE T LR o B THIE 0 25 » g
B\EITRNBHETE » ARBRES REEN AN A-RRER KR
KA LS RESESFTE » A > IR HE # R AETOAR » LB EERE
Ba SRR 2 4545 MRS Tl T RS TR E TS AEN RS -

FE2R THR B b e B BRI (ORE BT S » DR IR I BB 4y » BT I aH
HH SPAREIRS S TS o TZE M. fuscatah » IR FBENR B0 DESEHINE » LB GATIEES
RS b o LLE B AR (Wolfe, 1979) o



ERTHRERERBNBBRTRY B REaR S MFRENHE - FLEE
& DIRE R MER 7028 BL P T 4 553 (Omgasm) MURR » (B BB ERLIRR
(Mckenna, 1982)0 ZEZR TR BEch » 358 R AR EBHENTR » EHBRBILA BB
TRHAGRE » WS FTRATREER BN -

Dagg (1984) BLES iy ¥R 18] A9RE B BRI R B0 —H D » T L B HERR R B B (Fe-
male-female mounting) Hil % H{ B HEMR B2 45 ORS R » :EFMB TR FFPOUE AL - &
MTHRBPH= LGB » RAERG XREHTR » ZH M fuscara PEIFIEH
[cl (Eaton et al, 1985) o L ¥RMEIBYBSEY » ZE M. nemestrina, M. mulatia, M. radiata, M. arctoides
FERE R BRESREREEIN KRR EREARBKENYTS (Cadecott,
1986) o ZE R HERAR L HRETATT R » HAEE —EhBRER K 1 BB H
B (Ventro-ventral) HyZ ESENAE 7 —HERRE AEFEUAER » 3 L1 B E(Perineum) B 57
BFEHITE LS o Wolle (1979) #E M. fuscara TR BRHRBE LN » XIBH
32 I HER MIRTEIRAE < 1 e Ala B ( HEMR A ) H—FfTREH -

B PR R MBS » M HARR SRS AR o 228 TR EE
H s HERE R HEME SR MBI E B R » FEERENSR—-FARE » KA ERM
Ak BB THE LB EE o T M fuscata, M. mulatia, M. radiata th s i $hiR H;
HEME S I8 S5BT » BRI ch DL HEME B9 F1 4 1R BT T (Koyama, 1985 Eaton, et al, 1986; Hayaki,

1983 ) o Mtk IR B HETE AHEE + T M. arcroides ol B 7 FALL ) £ B (Hendy-
Neely & Rhine, 1977; Caine & Mitchell, 1979). ' .

BTRES » REEBEME CHBROELTR » SB4ETREL D o KHE
WENZTOEEHWEI AZIRE 2R » MEBR3RNOHLBRES » H22XEFH
HFE10 ARIK4E 2 A B » SSBAERRRE - AL BEEFRR NWEY » M muatra,
M. fuscata B E ARG (Tokuda, 1962; Drickamer, 1976).

EERTHRES » HEBENERREE » EHEBHARANER o Hp LI BHE
BEFMXBORS » YBRKZ > RAKIRED o & M mularta B M. radista ¥ 7 B
HEERLEEEEAE FayER (pﬁcka}::er, 1976; Defler, 1978; Teas, et al., 1980).

ERFHEL &b - HE BERAN B RAERE: Pay B34 B (Jones,
1979; Coelho, et al., 1983) o ZE M. arcroides P » HuAT EHI (B HEEr 3= B b L B AHE 42
ZFLEE DSBS Z BB —M R (Bsuada, etal, 1977) o HRER
TRBERN GRNTETS - s T RE SR Z BB E » QR R
H > @RFUNRIERM » BRAER ~ S5 REEHTROKB RS » Bl iz



e Bich AT HE B B HEL » ARES SRS DEYRB IS HERER
BOXBRSL + E—BH Estada EA (1977 898 BHE - ,

Hutchins & Barash (1976) LIS AN HEBEEWRE E8E LOA T
EARBRT—ER% S —HEEENER  SERSESACE NS (UF
W~ EWRE) > RRESE SO EBEDREDBOBIE > MK Kunitz & Myers
(1969) BHIL » & MRS LEPEABOHASES (ice B ticks) » BLER »
& BRR A L BE a AERER A R R R R - Al LT ER - A
AR R R E » 7N A B R0 LRI @B Ry Bz KRR » R
BB 2 o SEF Carpenter (1964 in Coelho, et al., 1983) R HE HEEFITHREMR -

BT RE— HhA BSOS R KB RIE QT SEE a0 » E4
ThEI% RBIRAE L4 8 BENT B R4 2 ReRz 6 » SEMFT & M REM BE( Clutton-
Brock, 1977 ) ofHFE M. fascicularis, M. mulasra — R QIE T b » B2 LA TED) Pk HUas
fe] HEAAIBE /3 (Teas, 1980; Sussman & Tattersall, 1981) 1 38 RISR TR HOFXFAF NG o

& BIBRN A R TR T B » 55 Fcaldecott (1986 HFRH RS » ML
BERBRBHAYT » £ERETFHEHHAS50%2190% o £ R8T s
AR ARG » % % B i & ity 1 IR AR - 35T HER A TR B
(S5 o A A W RN RS 1 5 O it g SR @RISR L - DIBSIE T
B #EFEHEA - EFRER » RABEBRA » FREWE (Callosciurus erythraeus)
th B T DR A 0 RN ISR B B rR > T BSA A LS BRI BT
BEITEE o M fuscata WARMEIARF AW KIS (Tanaka, per. comm.).

B A4ETER THR Bl TR B) ATV 1 0 A - FSCReh R C B S A 18D (EAE
H. (Takasaki, 1981, 1984) » BEIBAHER /D o ERER T IR EE 150 STE BN o0 (R n] 88
= (VHREHE S RENRETANE » HBEGLEDHRHE o QB TREREE
11405 AR FASRELHES ST AUREESRR » THRENIEDE
B e 2 LA GEREMR BERTE R o CluttonBrock & Harvey (1977) fE @RI R BEA/NR 2l
R Ay HEIE AT Y R S KRR E ANy TEX B EF  NORER SS90
AW A GESERGEDREEN « OBTREEPRER AN » T HnEE
LTS SIS O AT o . Cadecott (1986) BRI A BIEBYE HOE BE B 1)
ZEEEE  ERHHER/ ; WIS SRR AR AN IED /I -

EHRES » B o 5 SRR EETAR » Bh tEMRNTR R AR
B R0 St 8L » T4 BTN R85 (Estrada, 1976 Smith, 1984; Caldecott, 1986)



o THERMZTE KA TR B0 HaEHIM: 5 2TAIZ (Mating season) JIZE 9 F F
K2 A » M FEZEBirth season) Al 5512 ARIZKE 4 A » 1EIEHA (Gestation period) ¥
£ 5MHH » SERIE BRE A (Peng.etal, 19732:1973 b % Ki8 » 1968) [HARS S A
BUs

—RM S » BREEAR R ERIERS « £ SR AEHE " (Multimale group) (Chal-
mers, 1979) s BF AR BT A/ PNE20 =40E  (Caldecott. 1986; Crockett & Wilson,
1980; Makwana, 1978; Mamhashi, 1982; Rahaman & Parthasar 1969; Sou thwick, et al, 1965 ; Sug-
iyama, 1971; Wheatley, 1980) © 2B T #RR¥5e 11 #40% ( 1986 4£ 4 A LLF7 ) » EREHE
RE—ER F /R > REHRHFNFETE - EEE RGN EE -

EAYROEERD » GRERNAREITR ENAS » GERIEFAEER - B
RBAG S R REHENE » TEEERENASRANEZR » RA—MEHENOTR &
BB T&aEEHEREE » SRy A A BN /ARE  (Washburn & Hamburg,
1965) 5 REH R BEREOTE » M BESA R EREORME & » BB HA—
HRREEST RUEABITH 9T » BRI BRREEST O » T HEREANT#E
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Fig. 2. Composition of the study troop.
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Fig. 14. Estimated home range {outer ecircle) and core area (inner
cirele) of the study troop. { *, * :sites where food remains
and feces were found, others see Fig. 1)

Table 1. Calepories of behavior.

Splitary behavior: Hoeinl behavicr:

Restling Allogrooming
Drinking/Licking ; Presenting (for Alloprooming).
Branen shaking/Bouncing Presenting (for Mounting)
Moving Madnting !
Feeding Lip-smacking

Sell play Social play )

. Sell-grooming Threatening (Open mouth threat
Seratehing Threal rush}
Uringtion/Defecation ’ Sarotum grasping
Alarm (Hepd bob; Tail up; Alarm ezl L} Supplanting

Anal inspecting
Cradle carriage
Passive-supporl carrisge
Enclesing




Table 2.

Mounting relations among individuals.

)

L2

Mounted
MoUnier w-----soem et m e m e — s ——m e — -
M R 1 £ t X F A B C
Miadd) . ] 5 3 3 4 2 | a ]
R{Ad$) 0 0 1} (] (] 0 1] ] 1}
HE » ) 0 i} 0 0 1] 1] 0 0 0
E( ) 0 0 0 o 0 1] Q 0 0
N( v )} ] 0 0 1 ] 0 3 1 1]
X( - ) ] 2 0 0 i} 0 0 0 0
F{ » ) ] i 0 0 0 a 0 0 0
A{Jul) D 0 0 0 L 0 6 8 12
B(Ju#p) 0 0 0 0 0 0 0 0 0
Cldud) 0 0 0 i] 0 D 3 24 24
TOTAL 0 9 5 [ i 4 11 27 33 12
Table 3 Summary table for the [reguenecy al sllogreoming behavior- The matrix shows (he
percentnge of fregueney as proomar reletive lo tolal [requencies performed by
cach individual frem September 1985 1o April E9ES.
Groomee
Groomer M R H E o X F -A 1]
M{Ad3) 0 331.1 0 6G.7 1] 0 a o
Riad}) o 14-1 1.3 6.5 14.6 12.4 39.5 4.1
Hi « ) 8.7 34.8 1.4 1-4 17.4 16.0 1} 18.9
E( + ) o 9.7 0 25.8 22.6 1.2 0 1.1
Ni{ « } 9.0 12-8 3.8 25.9 24.4 g -3 19.2
X(« }y o 15.7 13.1 11.1 10.1 3z.a 0.5 16.2
FC v ) 15.0 25.0 1.3 0 4.4 3.t 0.8
Aa(Jul) 0 57.4 1] 1.9 [} 1.9 20.1 7.4
B{Jug} 0 15.2 22.1 8.2 12-9 18.8 2.4 8.2
C(Juf) 0 0 0 7.5 te.7 0 15.7  25.0 1.1
Total no. es groomee:
13 142 117 71 T8 135 124 a3 1310

"% of rotul grooming"=% of all grooming interactions in which cach animal

Table 4.

was

involved

Summary lable for the duration of allogrooming behavior. The matrix shows
the pereentapge of time as groomer relative to the total time per{ormed by
cach individual in pair-wise interaetion.

M{AdE)
R{AY
it = )
E( -
N{ -
X(
F{ -

Aldud)
B{Ju$)
Cldu$)

1}
8
) 0
} &
) 0
1}
o
1]
H

—

)

L&)

[ -]

——
.

Lol =T B - T R

W 0000 ] kS =18

Total Lime

BS groome

"% of Lotul grooming"=% of all grooming interactions in whieh each

]

was involved

Groomee
N X F A B '
77.3 0 -9 0 ¢
3.3 B.7 6.6 56.4 4.3
0 15.13 12.9 0 18.4
29.4 22.7 12.6 0 0
21.3 0 0 24.5
13.5 34.3 0.4 5.5
0 26.0 4.8 21.6
] 5 11.7 8.3
23.7 9.2 3.8 5.3
30.4 0 21.2 24.2 0
-149 223 185 278 180
animal



Tuble 5. Food species of Faiwan macaques (Macaca cyelopis) in #en-Ling area.

Month
Food speeies Parls eaten =  — == mmm e e
AMJI J A S ONDJF M A

FAGACEAE .

Cyeclobalanopsis pachylomz * K

Pnsanian formosana * K
YDRACTAE

Ficus anpelas F .

F. aurantiaca * F

F. caulocorps B

F. irisana F,L " ® F 5 * 2 & ok

F_ seplica * F

F. wightignn F . * L
LAURANCEAE

Cryplocarya chinensis * F
LEGUWI HOSAE

Leucacna glauca 8

Pucraria monlgna 1..Sh * T A T I S
EUPIORBIACEAE

Alcuriles moluccana r .

Antidesma pentendrum * F

Bischofia javanica F.L =

Breynia pecreseens F . .
RUTACEAE

Clausena cxcavela ™ 13
MELIACEAE

Aglain formosana F * % *

Melia azedarach F,F1,L,Ba » .

ANACARDIACEAR i
Semecarpus gigantifolia R -
STEWZOLIACEAE

Heritierm litloralis F *
SAPOTACEAE ]
Prulaguium [ormosanum F * o+ .o
Pouteria ohovala F % .
EBERACEAE
Diospyros diseolor T *
D, maritime F s
PALMAE
Phoenix hanceana * F
VERDERACESE
Callicerpa farmosana * F
SANTALACEAE )
Chamoereia mani llana F *
QTIERS
Inscels {unknown Speeies) :
B:bracks, Ba:barks, F:lruils, Fil:llowers, X:karnals,
L:leaves, R:receptacles, S:seeds, Sh:shoots.

Species with = were eaten by ihc macmques [ed in laboratory.
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Study of the Behavior and Ecology of Formosan Macaques

(Macaca cyclopis) in Kenting National Park

Hai-Yin Wu and Yao-Sung Lin

ABSTRACT

A preliminary studv on the behavior and ecology of a wild troop of Formosan
macaques (Macaca cyclopis) was conducted in Kenting National Park from March
1985 to April 1986.

Members of the troop were recognized by their different appearances. Behaviors
of each macaque were recorded and the results showed individual differences and
seasonal variations in some belwvior categories. The troop spent much of the day
time resting and socially interacting. The peak of ‘feeding activity was from 15:00
to 17:00. The troop mainly fcd on vegetative materials. [nsects nearby were sometimes
capfured when availabie. Each macaque, except the adult male, interact with other
members frequently. Adult inale was scen allogrooming with adult females only in
the mating season. Mating season, estimated from the mounting behavior between
ac}ult male and females, was between September and next February. Breeding season
was from December to the following April. The bonding between mother and her
offspring was close and could last until the next baby was born. The home range of
the troop was at least 10 hectares. No intertroop encounter was observed during the

study.
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Abies hawakamii fto

Pinus morrisonicols Hayata

Pinus taiwanensis Hayata

Tsuga chinesis Pritz, var. formosana Haygata
Juniperus squamata Lamb. var. morrisonicola Hayata
Juniperus formosana Hayato
Rhododendron morii Hayata

Vaccin :‘u_m randaiense Hayata
Rhodedendron rubroptlosum Hayata
Gaultheria itoana Hayala

Safix raiwanalpina Kimura

Rosa transmorrisonensis Ha yala

Rubus calycinoides Hayata

Cotoneaster morrisonensis Hayata

Rubus buergeri Mig.

Potentilla leuconota Don var. morrisonicola Hayata
Berberis kawakamii Hayata

Eurya glaberrima Hayata

Crypsinus quasidivaricatus Copel.
Dryopteris hypophlebia Hayata

Anaphalis margaritaceae (L)

Ainsiiaea reflexa reflexe Hayata
Ixeris laevigata Schnltz. var. oldami Kitamura
Artemisia niitakayamensis Hayata
Vibumum furcatum Blume ex, Maxim.
Vibumum parvifolium Hayata
Pyrola morrisonensis Hayata
Polygonum chinense L.

Astilbe longicarpa Hayata

Urtica fissa E. Pritz. ex Diels.
Pellionia trilobulata Hayata

Cerastium takasagomontanum Masamune
Miscanthus transmorrisonensis Hayata
Yushania niitakayamensis (Hayata) Kengf.
Gentiana arisanensis Hayata

Euphrasia transmorrisonesis Hayata

Onychium contiguum (Wall.) Hope
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The ecelogical study on formosan seronw (Capriconis crispus swinhoei)

Kuang Yang Lue
Terng Chun Tai
Yue Wren Huang

ABSTRACT

Data based on field investigations and interviews, showed that Formosan Serow
(Capriconis crispus swinhoei) still distributes widely in Taiwan. Its main range locétes
in forests, 1500 m above the sea level. Habitats include mature forest and the edge
of grassland in high mountain areas. Vegetation analysis of habitats will be discussed.
It seems that formosan serow prefers the forest floor with relatively few species of
shrubs. The serow brows various types of plants, including woody plants and herbs.
One of the serow’s favorite species is Utrica fissa, this is a poison plant. The hunting
pressure for serow is still very big. Main hunting activities start from late October to
next March. Currently Snaring is widely used for catching serow in fields. Managements

concerning serows will be mentioned.
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BHGIERE ( Cervus nippon taiouanus ) B BWEE T » BEERE Eh—RAEER
T AREHBAGHE R B #HGIERD » TR B A HRL 1969 FMEL o &
G 24 ER R EARALT B YRBE GRS ER 0 HREtE
y IR » AAHEEESHETS - |

BEAEREE 73 FETEEEETEE » RETE - A8 A B 458 R -1
FET N BRER FEFERS Y » SERFABEARIEEZRR » LHEH IR
HTE o HEBRES 3B ¢ 1 B2 HERH 1 B o B ARSI TE
s G I S A D ~ BEEERER R B DR 2 SRR » W EEE AR
TR B o

-2
&% =

BBIERE ( Cervus nippon taiouanus ) TELTFR_EIGEET B ( Artiodactyla ) » F8F (
} Cervidae D » 6 ( Cervus ) » ﬂ'ﬁ_}:ﬁﬂ%%#ﬁ 17 B » 40 & » 195656 » 16
FEtt7E 13 A » S MRER BB 28 ( Whitehead, 1972 ) » SREEEREE ISAD + 5
KoM ACKRY IR » L& F AEEETEG  HSGETSERES » B BhEe—
B WHSE—H 20 EEETHEZET » i EE R R ER & o E4
%> HEEIBRE - YHREBEE > HEATEE - REARZSNBETEE
300A R ERRAIBE (HE3 > 1985 ) » BEBEEN » BEBHREMNIEELE
SWRILEIER » 5% RAERATE +— TS EN S EEER » BHEA K- &
B SEAREOME 17 A RN EARESEETRE— - &
AW HRTENE « LESAENE TS AR SENEREEE12 B



eSSk (TLE4 » 1985 ) - HRARBEREZE F2EE » WIEE ETBENEIbIE
£¢ » TESEZBRER ) R 2 B SR B2 8l » B H B H R © B McCullough 1A
1973 EESBETHRE » HIBHFANBIEETHED R 1969 EEAEH » xR
REmy iR B R R fSR A A HRE R FORR TERE » LRI RRES M A3 70 BB A B
B LES00BFARSP 300 MBI o 4 WMALRESK 2000 5 AR
SHIAE 30,000 SHELL » S BERELIKEE ( Cervus unicolor swinhoei ) B MHGTERE S
F (REREESE » 1985 )+ LULERAEEHRA A BHERE 2 BRXHITE 10,000 ~ 15,000
B[ o st » LUBRRREMARNBIEERAFER2 AR DYWERARNTLDYRA
 MUABIETZHHEESE 1005HERS c BN FRAE L BEEREREHS
I SRR

AR EFTE

A& BT BIE R A BN » B SARATRE S BTYS » O SRR M L 7 97 1 A 75
FOBENE » {E SR ST e o 5 SRR L At B A T SR H FRIRETETS e BT 1 0 7R A HE
B o FaBES ( 1603 ) 7% [HER] F- B ELSETMAR > BESKREER
M TUHERS » A MBS R EGRR » WA ENR REHE DR TR 0 1A R AR
» B RASEENIESAIERE » R=EA PO 20 YR B REEY 316k ( hiEE
) 1956 ) » AT RWERBLEREES - AESFARIEHNR S - BRIEHHE
HEYEEN » RGBS RIS » BART RSN H ARTERE (_C v nippon ) BI50
—= o i R (1980) WY A A B EEATED » BREERHERSWER
B % BERRARK  RESEZENEES  BERVBNERTAMER » BE
HhkEREE > EHRABEEEHA SR » REQRMRERREE » B3 EERIL
B AL A TERE RS » HREIRHE B KA 4 » RS FERANED ( Horwood and Masters,
1970 ) o BEHE A GEMIKE » GradGrams (1982) F5TE 5 277 53 25 Bk 5 BAY) BEFU R A0
INBE > —RIST BERE ) R > BARERERSEE » Bl SRy EREREE
» HEBEBERTNGRE o TEARERMT FAIERE ) HE FE B M O SRS T BR — M 5 RO TOEES
FEZ 4R T HE5) B o

AL R S » A AFEIS » R B RRTBEHRRG AN - 2%
R S LI RERE » £ a5 AL R EZF B 3= ( Horwood and Masters, 1970 ) ©
A FE H AT ~ S TE RIS A S MR S8 o FTEIZ R » STISTL IS T -



EERESAWIMAESE I fEyfsH o Keiper (1985) ISHEER T2 MEE T
. ( Assateaque ) By 2 BTEHE » th 1923 SEB|ARFZ 4 B MNE 1984 EMN—THE &
R W RIE ( Odocoileus virginianus, ) #9BRT » T B FEAVE 2 BALMFRS ©
R SBSRAO BETE » 3 PR RS SRy T AR R R TS L B AR o BUHUBEGEARAR S
o> BERAFENCAYE IS B BARE B DERERESH -MREZ &R
A 23 BHY » SERIETER o

METERE 2 TROURHESS » BRI A RE AL BE ( Dama dama ) ~ ALBE ( Cervus elaphus ) &
EER—RERs  ARERE  BEIRGTE » REMIFE ( Susscrofa ) KEBEZHK
H2 ( Barots and Zirovnicky, 1982) © & A FEAH B W BR A 1923 » HeAEME BHILR 4B ve— 8
2% ( Muntiacus reevesii micrurus ) R K R4 SEAE2 175 o o1 | HEBSF » M7GRERY ALTE B M:
SERIEREEA » TR EE0EENE R » 7288  FE -~ U3 - BRes AR
BY » WEEFEA BB - IR ESESEERT o AL EEARKURABBE B
R4 (1 B NG @R IR A o

Byt B At R AAEEE

A WRBIELE 2 ETEEE > RS AWBRIET » REAK (7~ 18 B
EHLEE (46.4% ) 8w ( 27.7% ) » ZEA ( 13.2% ) (52> 87.3% -
B o HMTBUED ~ KM~ 56~ B - BISRIT RS HOIERE » 765 LT
HE B R AERBLREEZ B AR » RIEDRT KEZ FERB LR
SEREAW( 10 ~4 5) REXH( 5~9 5 ) o WANBSEEARLERESLE -
PR AP BB IRV EHEAIRALAT o TR AII » —RRIT 5 » MERERRHENETS ) » HEAE Rk —
QA M KIEHEM ( 0~ 108~ 16~ 188 ) » HERAIL b F IS BRAE » 7
HIERZ B A BB FEED 2 BEE EEIE A » TN 5 RKER
&ﬁﬁ’ﬁﬁﬁﬁﬁﬁ~@%ﬁﬂ%ﬁﬁm%2ﬂ BRI (6.3 % vs

P MEEE 5.2 %vs 2.5% ) o EEREHN » MEREY FEE BOR S AR R R
ﬁ@ﬁﬁﬁ&kTH H—HZESA —EREE (7 ~108, 14~18 B ) » KifE
ZIEHEBGR T~ 12 REDREEN 0 TEZEDREBLFRE L5717 ~9KZ
EHEELRS - EDRBABE M0~ 12 RZEHULLA - EHREARE
RIS » MelE B8 PRE #5380 — 2 05 B PO/ ee 5 » LU BB 45 (10~ 14R%)
P HERE (12 ~ 16 R > hPRAMEALIAL - BRI BRI SN - 41

ar



) ML B R BHLBMKER R ABE » BANEE S SR ERDY -

RS » R INERSE 11 AGHERE2 A NME S RER
BURIE A EE 3 ~ 6 A IR o Bt EM R B AR HR 2K > HHM
EWFEIOHGL L FEELBRZEFEEEAE O L L(H1E60.0% » B24E
63.9 %) - MAARBREEZ QAMBIGE » HFE 4 —BRZ FIERE 57,5 ~
80.4 %2R (1962~ 19714 ) (KA R 1980 ) > MHFATMT » FEMEH
WEBHET 8 FIA - MLL7 A AURT ( 1986 FEERHI83.3% ) » HEEEN B4
5~6 ARIMA ALY BRNEER B-RWS » BEATUHENR » BORBR
& » $eAR RSN » B RERR SRS R Y0 0 o AR R ey o

RIS R 2B R LGB » B HRT SITREY » HRBNTEZBEAR
HIE M 2 YRR R ER » MEBERIEET ( masterstag ) ZELHE o BT
EEE—RERE AT  AEMBEEERR » A-E=EEEHBTEY » EIRTR
MR E B RS SRR RT AT %> R19854F 11 A% 1986 45 4 AR
s BT AR 12 81> SSHELE BA 1 ERERTE 2~ 4 ARBHER
F o BEERSNEERBHAREE  BERY ~ EEAGREL TR » TR
FRHETURE - JBTR > NBERE ETHELERS BEuR » e TR
W o PERENER A B R I SR IRIRG A B L R TR o SR o Ak EERAR
£ HERE NI E 1 W2 A » itk EHHS 20 Flry s & XA JERS TRERE » 3 41 RASEEED
B8 BEEIE30K( 73.2% ) » A2MRBEH NHEMNSRE » EEEMW 11 K
(26.8% ) » HebhIE 7K (17.0 % ) ABWMEHEFER LB LB L » TAREH
ZHEBHTRAMEEAKR(9.8%) °

AR FF 2 BERTREIAR » TA—BNZ EHET » % REE—BAmEK S
s ITRE AT A HEBETRY BEERYE - SEMETT A%E » KBARR AT
BHARE MABBEHTRUBSSEHES  EIBETEZHALXTELBEN
BE BN YEEERA FRERES(3.0%) » BT 0.8 %)REKET( 0.5%)
H SRS o

B E I BYRERETEE  REFEREREAREREBI » BENTY
Bt 1% ARMBRIEARY CHHARANR » HAEEDBREE RRSSH
ElLL 72 8 S AR L BB BB T8 » AMBEREELS YL ARTREIML » HRTEZ F#
TR EATE 2 B ) B TEA BN RR TR ERR ERLETE A2 B4
5% » BN BRI FEE 00 BB M B RO RERE S o '
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SEERO FAFGYZRE TESAMRESENER BB EE AR R EHY
(IUCN) F B2 R HYER R 1974 41 B R RS EmRE AT Tr/E »
EREEY EE R RBARIGEEZ— o 1982 FEHREABSK AKX BHITHE
18+ (5. Lee Campbell ) R A GMISERHAT 2 52 » BHNE SOBEREL > &
RS BERERRLE - FRERBEAELR AR T EREOREBREHE
CEREHY » TEADHY - T8 SH - RS 1Y Bh R MERER R
EERERE/ 2N E REEETHELF - KT EBERRFLBETRZ
BAESE » EEEREAZ AR » XRERATRABREL BE » BRI
B (1 AR s Y O o |

THHEBENRAZ A NREERSBEAEEZ MAEEHE » HREETERA S
3 1 L MEGH AR EES FAEEA TR K » BERO BRSSPI
R e A e o 2 Honl - RS EA BRI RN TR o
1B : ERES R EEE TS RBES » BRI TERERS &8 -
B EEFESHES FHEREHT » B2RA DS MMz T TF » SHS-ARK
BHZ TAEBE B o 356 B 31 52 R IEAESEATRY TAESSRIN T :

| ME 2T RS ER AR AR 5B THRA EECIL ARRLE - it
TH AR RSl RS 2 7 0 » ﬁﬁ&@ﬁmmﬁﬁsz@ﬁﬂﬁﬁﬂﬁnﬁ
W ML SR PR TR AR 2 B (-2 il £ Y o

2 & SRR W A | (VIRAMISE » BIEEKRZ S5 - BB
FINY > RERABSHEABRGZTE » @Al 1emE e SRS En R %
ARz EE HEENEYERERIEA KR BRS » OS2 RN » Akt
BRERANZSHSE » OBZEATSRERER ZIE » ONTEREHTE e
RM%z PERGRZEE » OBEE2BER BTS2 K OB SR S482
B ¥a 5Bk SRS M4 o

1 RDERZEN . BEHALHIHYEEN 22 HABMIEE » 5 &M/
17 # fEFs » KERRER BEE EZERESA o

LEERE s ENARS (B—) | SROEEHEES AR G2 RESD » OF
BRSO RS TECRR  OFSEALERBES Wi > OBREEZRS -



RREEHBIEE HHERE ﬁ%‘%ﬂﬁﬁ%kﬁﬁﬁ%% RIBLR » 104 4E FRIAIAGS
BEA MR 2 ERERABETLERTRNER S RGN AR
W08 » QHES FEOAZEET » REERBEBEEHEZEE
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131 ~ 147 e

ILHfd: » 1985 » HIEERABTE PFEORMAR A » EBBEERTCHELT=4F
BERE  BTRRARFEHRL > p. 3~62 ¢

MEFE - 1985 » SEMHIFEDY ) Y ENE  FEBYRERIES  aBAE
Y AEREBRHEE p.1~9 o |

RS I ~ 15650 ~ R 532 - HREE > 1985 » AMNIEERMA LB ENRE - SBHIL
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Libker » B5(» 154 pp. ©
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_ The Restoration of Formsan Sika Deer

Ying Wang
ABSTRACT

Formosan sika deer (Cervies nippon faiouanus), an endemic subspecies to Taiwan,
once thrived by thousands over the island, was an important resource to the early
residents. However, owing to over-exploitation and habitat destruction the deer
population dwindled quickly and the wild population is-thought to be extinct in
1969. None of its life habit in the wild was known. Yet according to many reports
of the similar subspecies and our observation on the remaining captive herd at Taipei
Zoo, we found this species vefy aggressive and adaptable. An restoration project-
originally proposed by Dr. S. Lee Campbell was brought into effect in 1984 to
"conserve this subspecies and to reintroduce the captive herd to the natural environment.
The restoration team, composed of experts in behavior, ecology, genetics, phy.siology,
pathology, animal husbandry and history, divides the working process info 3 stages:
preparation, release, and follow-up.” Now we have accomplished most work in the
first stage, including: the restoration sife selection and planning, the nuclear herd

selection from Taipei Zoo, and the relevant information collection.
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EF S (Wild boar) & BB HEE (Artiodactyla) ¥ (Suidae) K EINGSLBDY » RERK
~ 85~ JEN © ERIAEFIE TS (Sus scrofa var. domestica) W] [ ZSFl S65H » B SRR BF 55 (
(European wild boar) ~ Bi H{EF¥§ (Asian wild boar) ~ SESH » BB ER —B—

Sus scrofa (Birmingham, 1983: £ » 1981 ) <

AFA S i BT 4 5 B0 4 ¥8 27 & (Formosan wild boar) » Zith A fB4th 105K o 8)I%HT (
1931 ) SEBRRee ( 1969 ) HIREMEF BRI B AITR Sus leucomytax taivanus » F BRI
BRI BAVIF AT o AR » BN E 0N BB Sus scrofs A —4fi » BRIH
[5% 45 55 &6 Sus scrofa raivanus (Joneseral., 1971 5 #k + 1981 ) o '

HM BN B AMA MR RETSBL & » HIEEREHE LRAERE
I BFEMERE - AHBER BRE MBS RERERLE o b4 - HEEHER
EESE > BT L > FASEL » MESRESEEHF (8- 1969) » ARG

EBEESHRERSE » RTH—E IR 000 ARMMER ~ WA ~ k-
I ~ SR EE A M T A ROREER PR35 ( 19852 X— ) BEWMIFHEZ 52 H 1940
EHIAEER 0 ~ 3,000 ARFEHZ 1980 W 1,000 ~ 3,000 ARMHK o MEEFEEH
BRAR » BPEEARE BERIUE R B 3EE 2 4 168 R % 0 BT e A R FE
SEEY B ERERTH » S ENRTHRENSE BARREE GER500~ 800 ARl
EDEHRBRD MR 300 ARMT B THE—HhET ST e » EHE
WEEEENE ER 2T - IWTHEAEREEAZE T K% (McCullough, 1974) »
RMEEHERE  ERFENECREERPANEUEFETNEES M

EPEEEAN  EAEMRR T8 TR SRR BN HEST AN 4

I FIRATNIE o RN R BEF Y HEE ML R B AFRE o ZEFMAIUER
Appalachian Mountains) [ MEFIE K ERH BY + - WO RYE T 89.4% (LB BHER
Acomn R ||| BEBEi% R Hickory nutsfR3 ) » B ERW{56.4% » 81k {h 4. 2% (Henry,



1972) o BRI BEYEGHE ABCRE RSN » TR ARG » EMIEH A
VR > R T REDESIR T~ 2~ LU » AE 4 FTERA (Rooting) BS th—BHET 4
MR U NER DY o

| MR AR AT RN R BT O ERES  FERAREREWER
Beo SEAA/ BRFELE (HR 200AREE ) —AROEXE - HEHAEE
XCPITEE 38 » 4RI B E 700 AFFBRE 70 AFF » HATE o fomedl » TR B IERK
SR i B » BE LTS E R BTN (Tisdell, 1982) o AERUTRITF A BT He
HRDSE » RIS TR - BRI UEIREE « o o AT » MR RN
BRENN EERFAAR » BRIRLARD « 2EOHREE

McCullough (1974) 9 5 B thfE18— 12 » MR SEMEPESRRS » HHE N » 165
BER—HHEIETY (Game animal) FOIET A © B RER B L EED MR
) » SEPEA R SR IR A BB T LU Ay o BEARINE, » A& R IIFSS 40 B Fky
TS » BRI B — 8 JERES o BEAK » HHEEMR B ARIEAL
ST O IR » R TR B (SRR o FEGB A A 44
THEZ OB » BA B RR AT » BB o

BRI SR B O RS 3 B ROV 2 - RS - RYIRISE » ANEE
BRZHMATRES  HR » THSMESENFETLUR SR « B4 T REERDHY -

1 BT (Tracks): §iASREBR SRt 0k ( = ~ MRE ) R 18 H B Ha e » BHAR
PR EERBRR SR BT R AT AL TRBATRE o B T~ HELRBER - &
BEEE ML FRRA AR A SSE S ~ IR FELERAR R T » ZREF
e R R (Dew claws, ZREI T ~ 7k ) A » SERHEEE ~ 4-FHIH BE B A ROIE ) o
KK —MRTE > S0~ MERIEE L EA o (B2 mN L ~ ShFiEy - ik
%35~ LR BHE T SSHE » b 2bE 5SS RIPERAATS B o HEH
K/NBAE S ~ VAU 0 BYEGS IS AT TR DA RHE » BPSSHBET W BESRBER - 4
BB R 4 I © BARERINETAS » EAEARERDA/MIERS &
A2 B ZOR 2 i » B A AR R R MBI A 55 o LIRS EH AU B
B s ERE SR o

2 kst (Dropping): EEFMEFISAVHEE » B T2 B » SHUR » 7R RE - ER0RIR
» BFEETER A R B » RN BT AR A M O IR B RO BE 6 » RN
ET R TSR » WRREE B TR RE » SRR DR MBS T

o



335K (Pathway) : BEEREHAHBEHTE » ARAE « HRRAEEREEETER
AR - R - B EEBNEREA NS » BREREHEY H1 » HmE
%> BEZME o

4 #HH (Rooting) | ZEMEFH KR EFHMARE K » MR ETFHKBHNYERLR
B SHNDREETNER—R » RS VRS AMEN - BN EERTEEE  BEH
BRR R FZ BRI » BEWB NMEER A TRORE » REUR—ETRE
cHEMR N H - RERMME « $EAAM » EERRERCEARKMBEF —THEY
HREFEEEOER B2 7 =+2R BHUARKRAKTE - EERNEBESER.
B—SE RIS o BRWER A RS MENT S (Bouchner, 1982) © MREHREZEHE TR
BEEA » T R ERBEN - MRTRHEBRT SR EFRGOTRE » BELSHENW®
(Singerex al., 1984) + 5 AGRRIMAR T LU I FHAF BYWHA T » th A ABRHIRER
TR RS WK - WMARE AR S EER o

5% (Nest) : BEZEEERNSR s TEIREBE T » SR -B—ARFEAX
/INFOR gL o 35 SR A R IE RS » REFENAREZE » AARZIRIEE
» (AREM [ AHERBELEKH  EAEE - FHEABOBREEERE ~ (UER
L FEER AT L& » MANFT I E—— EEFHEAE T ReM) ~ SRR AT SRS —HR R
R EIMEMER L RFE -

EWMEEEARENE 8N 154K AE—@BHAD - Aon&20 A%k
f BADRETEA 90 A% BWEMBEESEN /M (CRRELKS 2
~3AGHE) ~ HE BWE T ESHREENT R » KR ERER XFE -

ERTEEEUTERBEM » DEREERST 4. 5 AR5 Bz ANHEEREHS
M—E > TS FEWHBE-XBHERER » HELRAATEEHELE AR
B RAEE - ENRAREXN RO (K ) » B B IR EREE » DA
SEEME - 2 > FRETHNRE AR RERESEAN » LERPLE » 4~
5 MRS ER o

REWARHRDY RIREE—TF » SRR FRE » RIS A MRS « Bk
& MZE BRI EEX » ERAEEENRLLEDERNE » R ERHYNEE
o HRARH P HANEY > HE—IETE 3 ~ 8 S EURKMH » (FHETEFHK
8 A GRF Ay BER L AT » B FRMKE M- EE N AR )47 BF (Hansell, 1984) o

RESRERTEEEITESTAY ARLETRERL - #EXNTEEESE
—HER TN LA OBRRNWEFHEREY (FENEY ) BERK  MAANRER



WEFHEEM () BABE  AHRERETEELAES o

BRI SR M 0 R ~ EERIEAER » MEFERES  BENBE L FE
» JEOE SRR T — B 1 IR0 e (A RS RO HEEE) » W LU BB MR s — %
HT R BB AR « BY ~ FHERIR - BUTELS

6 38 (Wallowing) © ECMEFISAVMIAT o » 7 R3S MEBER » BEATRAR
% RESEEET T A BE > R 18 T 5% MR AE ~ IRYE ~ REBRL R
B DUREETR A § AR SR A AT SRR MR AR o BAMZERS 2 MU R A S b 5
B HREMEE BRI L ARSHE AR o AISRIRA T RREHE
Sy LR = TR A o WA 2 o o

7 SHRIRE, (Rubbing) © EIWEFISERISZ % » FESE I BRNBE « BRHD
RS » MERAEE S ~ 1B5E  REME T SS Bouchner, 1982) o FEHAIRRE
BROENE  BEHNEHRAGER » BEERNHTHLEMDREIN S - BME
VA 72 HEIEE 15K 12 ST 3 B 7 A% 5L LA o

8 H A : BRI - SURARE » KXERANEREREE 6 ~ 7 BEIH
BRAT FEEY o MR EIREHTEN » FRIRE —FERE o SHWEEAF L TIF5RD L
BEF TG o HELANBRNLGBHES - MM BB S ALERRE &
RS R R B R » B o |

L b B 3 T — L A TR BF S G RRAE » ST ZRRA A B L SHOBIS o BRI
BERBERTHBET US> LIRS BEYHE T RORMA SESHEMTE » 7
SR o RERIEEY ; M RMUTERREESAD « H0Fift H3%k
W EREE > ERBENMS  FRAXSBASEBERRRNEA - RIELS
e BE CREME K B SRR - ARAEERTR o



Formosan Wild Boar

Jung-Tai Chao
ABSTRACT

The gencral taxonomy, morphology, distribution, feeding habit of Formosan
wild "boar (Sus scrofa taivanus) are described. The Formosan wild boar may be
considered as a pest or a potential game species. Indirect evidences of the existence of
Formosan wild boar such as tracks, dropping, pathway, rooting, nest, wallowing,
rubbing, odor, sound communication, etc., are introduced. Nests of Formosan wild
boar have been found on the ridge crest in Ha-pen area. The size -of these nests
measured about 1.5 meter in diameter and most vegetation around the nest were
cleared. These nests were made of twigs, leaves, grasses and/or ferns. The economic

importance of the Formosan wild boar is also emphasized in this paper.
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Table 1. The Ephemeropteran fauna of the streams in Wu-Ling Farm

from Mar., 1985 to Feb., 1986

Family

Species

Ecdyonuridae (Heptageniidae)

Baectidae

Ephemerellidae

Ephemeridae
Leptophlebiidac
Caenidae

Rithrogena fjaponica
Ecdyonurus sp. A.
Epeorus sp. A.
Hepragenia sp. A.
Baetis sp. A.

Baetis sp. B.

Baetis sp. C.

Baetis sp. D.
RBaetiella sp. A.

B. bispinosus.
Ephemerella sp. A.
E. longicaudata.

E. japonica.
Ephemera orientalis
FParaleptophlebia sp. A.
Caenis sp. A.




Table 2.

Monthly change of the number of mayfly aymphs at Station 1, From
Mar., 1985 to Feb., 1986

Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 4 5 10 2 3 s 0 2 8 85 179 16 319
Baetissp. B 46 77 5 22 17 c 0 22 6 68 953 1 357
Baetissp. C 3 12 8 13 33 44 2 8 61 22 16 @& 228
Baetis sp. D 2 2 l 2 23 34 2 4 13 54 52 11 200
Baetiella sp. A 0 I 0 6 3 1 0 1 0 0 2 1 15
B. bispinosus 0 1 0 3 1 0 0 2 1 L 0 0 9
* R. japonica 73 116 852 8 67 43 3 16 31 121 55 2 665
Ecdyonurus sp. A 0 5 7 4 17 I5 1 2 2 8 6 1 68
Epeorus sp. A 0 | 0 ! 0 0O 1 0 0 0 0 0 3
Heptagenia sp. A 0 0 0 0 0 o 0 O 0 0 0 0 0
Ephemerella sp. A 1 1 0 0 0 0O 0 1 0 11 | | 16
E. longicaudata 1 0 0 0 0 o 1 1 1 19 5 0 28
E. japonica 0 0 0 0 0 0 0 0 0 0 0 O 0
* E_ orientalis 0 0 0 | 3 2 1 0 4] 0 0 1 8
*P.sp. A 1 | ! 0 0 0O o 0 3 8 . 4 19
Caenis sp. A 0 I a 1 1 0O 0 0 0 0- 0 0 3
131 223 84 141 168 144 11 59 126 397 410 44 1938
Total 438 453 196 851 :
*E. orientalis = Ephemecra oricntalis
*P.osp. A = Paraleptophlcbia sp. A
*R. japonica = Rhithrogena japonica
Table 3. Monthly change of the number of mayfly nymphs at Station 2, from
Mar., 1985 to Feb., 1986.
Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 11 14 19 14 3 Il a 7 31 49 22 38 219
Baetis sp. B 0 34 1 5 3 0 2 1 1 108 24 0 179
Baetis sp. C 9 17 14 26 16 14 1 31 25 14 10 17 194
Baetis sp. D 3 5 4 5 4 8 0 2 3 4 3 1 42
Baetiella sp. A 0 1 0 0 1 0 o 0 0 3 4 0 9
B. bispinosus 0 0 0 0 0 0 2 0 1 2 5 0 10
* R. japonica 9 31 3 ¢ 13 3 14 9 2 73 132 0 299
Ecdyonurus sp. A | 11 6 L5 10 7 0 3 7 6 3 4 73
Epcorus sp. A 3 0 0 0 0 0 0 0 0 5 5§ 0 13
Heptagenia sp. A 0 0 0 0 0 0 0 0 0 ¢ 0 0 0
Ephemerella sp. A 0 0 1 0 0 0 ¢ 0 0 6 17 0O 24
E. longicaudata 0 0 0 0 0 4] 0 0 \ 4 2 0 7
- E. japonica 0 0 Q 0 0 0 o 0 0 0 o o0 0
* E. orientalis 62 12 23 45 63 33 3 8 18 2 5 2 276 -
*P.sp. A 1 1 1 0 0 0 0 5 1 2 I 14 26
Caenis sp. A 0 1 2 | 0 0 0 0 0 0 0 O 4
Total 99 127 74 121 113 76 22 66 90 278 233 76 1375

300 310 178 587

*E. orientalis = Ephemera orientalis
*P sp. A = Paraleptophlebia sp. A
*R. japonica = Rhithrogena japonica



Table 4. Monthly change of the nhumber of the mayfly nymphs at Station 3, from

Mar., 1985 to Feb., 1586.

*R.japonica = Rhithrogena japonica

Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 5 2 7 0 0 0 0 0 6 30 7 2 59
Baetis sp. B 19 435 0 0 0 0 D 3 -2 2 157 13 325
Baetis sp. C 0 3 6 0 4 0 1 4 38 34 o -1 96
Baetis sp. D 3 3 2 0O 99 351 O 20 22 8 13 7 600
Baetiella sp. A 5 4 4 177 11 6 1 13 2 23 9 l 256
B. bispinosus 2 8 1 38 9° 34 0 14 1 9 5 2 123
* R. japonica 36 154 20 25 11 6 4 22 103 134 256 108 879
Ecdyonurus sp. A 0 1 1 o | 0 1 6 8 25 7 9 59
Bpeorus sp. A 2 2 1 6 6 10 O 0 1 1 9 0 38
Heptagenia sp. A 0 0 0 1] 0 0 0 0 0 0 0 0 0
Ephemerella sp. A 5 16 4 l 0 0 0 0 8 64 24 12 134
E. longicaudata 0 1 0 0 0 3 0 2 8 23 3 0 40
E. japonica 0 0 0 0 0 ¢ 0 0 1 0 0 0 l
* E. orientalis 0 1 9 1 2 3 0 0 3 1 0 0 20
*P.sp. A 0 0 0 0 0 0 0 0 1 3 4] 0 4
Caenis sp. A 0 | | 1 1 5 0 0 0 0. ) 0 9
F7 241 56 249 144 418 7 89 204 453 490 215 2643
Total 374 811 300 1158
*E. orientalis = Ephemera orientalis
*P.sp. A = Paraleptophlebiz sp. A
*R. japonica = Rhithrogena japonica
Table 5. Monthly change of the number of mayfly nymphs at Station 4, from
Mar., 1985 to Feb., 1986.
Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 0 0 0 ] 0 0 g 0 0 0 0 0 0
Baetis sp. B 0 0 0 0 0 0 0 0 o 0 0 0 0
Baetis sp. C 0O 0 0 0 | 0 0 0 1 4 1 0 7
Baetis sp. D 3 0 67 31 146 44 6 8 83 415 131 203 1137
Baetiella sp. A 1 0 | 0 0 0 a o 11 351 1 3 68
- B. bispinosus 0 0 0 0 | 0 0 0 2 3 0 1 7
* R. japonica 0 3 0 1 1 0 0 0 1 1 33 0 40
- ~Ecdyonurus sp. A 1 0 0 0 1 0 1 2 2 12 6 5 30
Epeorus sp. A 0 0 0 0 0 0 0 0 1 | 0 0 2
h Heptacenia sp. A 0 0 0 0 1] 0 0 a 0 0 0 1 1
Eghemf.:rlla sp. A 3 3 1 0 0 0 0 0 2 29 25 26 89
E. longicaudata 3 0 1 Q ¢ 0 1 0 7 26 19 4 61
E. japonica 0o Q 0 0 0 0 0 0 0 V] 0 0 -0
"~ " E. grientalis 2 0 4 11 19 3% 11 O 7 0 2 14 109
*P.sp. A 0 0 0 0 0 0 0O 0 -0 0 0 0 0
"Caenis sp. A 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 13 6 74 43 169 83 19 10 117 542 218 257 1551
93 295 210 1017
*E. orientalis = Ephemera oricntalis
*P.sp. A = Paraleptophlebia sp. A



Table 6. Monthly change of the number of mayfly nymphs at Station 5, from
Mar., 1985 to Feb., 1986.

Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 0 3- 0 1] 0 0 0O 0 0O 0 0 1 4
Baetis sp. B 0 0 0 0 0 0 0 0 0 0 3 12 15
Baetis sp. C 0 0 Q g 0 0 0 ¢ I 0 0 0 1
Baetis sp. D 7 0 37 104 17 30 5 13 22 35 22 22 314
Baetiella sp. a 0 5 10 22 | 0 0 2 16 28 90 23 197 .
B. bispinosus 0 3 4 18 8 | 1 3 1 9 18 19 85

* R. japonica 6 24 20 6 8 0 1 4 6 25 3 46 149
Ecdyonurus sp. A 0 0 0 2 | 0 g 0 1 6 0 5 15
Epeorus sp. A o 2 4 3 & 10 0 2 2 7 1 3 4
Heptagenia sp. A 0 0 0 0 0 0 o0 0 0 0 0 0 0
Ephemerclla sp. A 14 1 3 0 1 0 0 0 7 59 42 49 176
E. longicaudata 1 0 Q 0 0 0 1 4 0 46 - 14 4 79
E. japonica o o © 0 0O o0 ¢ O 0 0 0 o0 0

* E, orjentalis 2 0 0 3 2 3 8 1 0 0 0 0 19

*P.sp. A o o 0 © O 0 0 0 0 0 0 O 0
Caenis sp. A 0 0 ] 0 0 Q g a 0 0 0 0 0
Total 30 38 18 158 46 44 16 29 65 215 193 184 1096

186 248 110 592

*E. prientalis = Ephemera orientalis
*P.sp. A = Paraleptophlebia sp. A
*R. japonica = Rhithrogena japonica

Table 7. Monthly change of the number of the mayfly nymphs at station 6,
from Jul., 1985 to Feb., 1986

Species : Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetissp. A 0 0 0 4 2 | 2 2 11
Baetis sg. B 0 0 1 14 N 101 20 38 245
Bactis sp. C 4 8 0 14 S 9 A 2 46
Baetis sp. D _ 12 44 0 4 0 1 2 0 63
Baetiella sp. A g .0 [1) 8 8 g g {l) 1%
B. bispin bispinosus 2 3 )

* R.japonica { 3 10 0 11 55 . 25 32 137
Ecdyonurus sp. A 0 | 0 | 3 0 2 2 9
Epcorus sp. A | 0 0 0 0 3 24 | 29‘
Heptagenia sp. A 0 0 0 0 0 0 0 0 0
Ephemerella sp. A 0 0 0 0 3 5 1 2 I
E. Tonicaudata 0 0 g g g lg % é 2%
E. japonica 0 0

* . orientalis 3 7 0 0 2 B 2 0 15

* P.sp. A 0 1 Q 0 0 0 0 1 2
Caenis sp. A 0 0 0 0 0 0 0 l 1
Total : 23 67 12 46 . 100 192 92 83 615

Ephchera orientalis
Paraleptophlebia sp. A .
Rhithrogena japonica

*E. orientalis
¥P.sp. A
*R. japonica



Table 8. quthly change of the number of the mayfly nymphs at station 7,

from Jul., 1985 to Feb., 1986

Species

Jul Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 0 0 0 0 2 1 2 2 7
Baetis sp. B 0 0 l o 71 101 20 38 231
Baetis sp. C 4 8 0 8 5 9 4 2 32
Baetis sp. D 12 44 0 44 0 12 0 59
Baetiella sp. A 0 0 1 3 0 a 0 1 2
B. bispinosus 2 3 0 0 o 0 8 0 13
* R. japonica ! 3 10 3 11 55 25 32 137
Ecdyonurus sp. A 0 1 0 1 3 0 2 2 8
Epeorus sp. A 1 0 0 0 0 3 24 1 29
Heptgenia sp. A 0 ] 0 0 0 0 0 0 0
Ephemerella sp. A 0 0 0 0 3 5 1 2 11
E. Longicaudata 0 0 0 0 3 16 2 ! 22
E. japonica 0 0 Q 0 0 0 0 0 0
* E. orientalis 3 7 0 7 2 1 2 0 15
*P.sp A 0 1 0 0 0 0 0 1 2
Cacnis sp. A 0 0 0 1 0 0 0 1 |
Total 23 67 12 67 100 192 92 83 569

*E. orintalis = Ephemera orientalis
*P.sp. A = Paraleptophlebia sp. A
*R. japonica= Rhithrogena japonica

Table 9. Monthly change of the number of mayfly nymphs in various surveyed stations from

Mar., 1985 to Feb., 1986.

Species Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Total
Station 1 131 223 84 141 168 144 11 59 126 397 410 44 1938
Station 2 99 127 74 121 113 76 22 66 90 278 233 74 1373
Station 3 77 241 56 249 144 418 7 89 204 453 490 215 2643
Station 4 13 6 73 43 169 83 19 10 117 542 218 257 1550
Station 5 30 38 80 158 47 44 16 29 65 215 193 ‘184 1099
Total 350 635 367 712 641 765 75 253 602 1885 1544 774 8603
1352 2118 -. 930 4203
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Fig. 3. Monthly change of the number of the dorminant species at station 1,
from Mar., 1985 to Feb., 1986
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Ecological Studies on the Ephemeropteran

Nymphs of the Streams in Wu-Ling Farm

Ping-Shu Yang, Sen-Her Hsieh,
Kwok-Ching Wong, Yao-Sung Lin

ABSTRACT

Sixteen species of mayfly nymphs (Ephemeroptera) were collected in the streams
in Wu-Ling Farm, from Mar., 1985 to Feb., 1986. There were Ecdyonuridae, 4 species.,
Ephemerellidae, 3 species., Ephemeridac, 1 species., Baetidae, 6 species., Caenidac,_
1 spccies., and Leptophlebiidae, 1 species. And the key of these species was made too.
As meanwhile, monthly change of the number of the dorminant species in various
surveyed stations were analyzed. In general, Rithrogena japonica Uéno and Baetis
spp. were the dorminant species in the strcams. And the results revealed there were
many mayfly nymphs were collected in winter, especially in December, buf fewer

in September.
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The study of salamanders f_rom Taiwan (I) — History,

Distribution and Morphology.

Shyh-Hwang Chen

" Kunang-Yang Lue
ABSTRACT

The hynobiids are widely distributed in mountain areas beyond 2,000 m above
the sea level of Taiwan, which can be separated easily to Alishan type, Nengkao type
and Nanhu type by color pattern. Four types of animals in vomerine teeth series are
distributed correspondently altitudes. Vertrbra, hand and foot skeletal counts vary
among each color pattern, which may not be used for identifying the species. The
phatangeal formula of fore-llimb is 2-2-2-2 and hind-limb is 2(1)-2-3-3(2)-2(1,0) in
Taiwan, this is a little diffcrent from most other Urodeles of the world.

Although variations among Alishan type, Nengkao type and Nanhu type hynobiids
are conflirmed continuously within body color, speckles and vomerine teeth series,
yet their distributions do not overlap each other. So we can’t say they all belong to
the same taxa. The history of studying in hynobiids of Taiwan is also discussed in the

paper.
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EFH 7ot TSR 82 00 BR 225 T MYBSE » 35 W78 DN (Crews, 1975, 1980; Crews and Greenber,
1981; Crews, et al., 1983; Duvall, Guillette, and Jones, 1982) o 453121 4: fEER e » © HET
§if0E -2 — B AR A FE B )9 (Huey, Pianka, and Schoener, 1983)e @Wﬁ_ﬁf&@ﬁmﬁ%zﬁ% y
FER S ED > BEAHAERORR o KRBT FERFERR R » 6 BEH o LRE
HARAEREaRBRRALREEEFREER » LEABRARR AR BE D RBE
By — B B AT REAER o RUBIIER Fe BENME ALREIEE ( 1986
9 H )M REER » MRATATERFES mpoH ek



CHEMBER

G WG4 BB HENE R | 81500 HERS 6 « BRSO « LRHEIE -
BEESHIE « FRGHENE « AR DT (A4S 1 KRR - TRATE - WAL - PR
RLURBEYEEEDABR ) Fo

— ~ B RAE RS M

WS Y 20055 & BRI BB S —E N\ T @ E L = B ek W (
AR ) U PR - K—ERES AT A BB ELIET AR ER R4~ RE D
s B 05 Ao R R IR Y BHBA K IR IN o S 2 REMAEFNHSBNE=T2% » 5
P @B ZES o

B bE (AKSE ) R . TR SRR SRR $BFTMEA=TE SR
RAMEE » L o Heh G585 53T AN HE—Z WG (Takydromus hsuehshanensis 1F
Bl ) (Lin and Cheng, 1982) ~ FI& UL 8 (Lygosoma raivanense * FHEFFE ) (Chenand
Lue, in press) ¢ 2 8 » DIRGRITF A L SRNE— BRI IR (Lepidodactylus lugubris BEFREL D
~ PIEDLpE (Hemiphyllodactylus typus) ~ 5FEFM (Mabuya multicarinata FEET L) « MR
B8 (Varanus sabvator ESHEL ) % PUEE (Ota, 1986; Cheng and Lin, unpublished data) B B [E 45 H
WA IHBERE (Gekko kikuchii) ~ B ¥4 EL B (Takydromus formosanus) + Y HPEY (Taky -
dromus stejnegeri) ~ P15 Bi8li (Takydromus santeri) ~ 2|\ 5E4l] (Takydromus husehshanensis)
~ B IR (Japalura swinhionis)  «~ EAFBEGEEM (Japalura mistsukuriiy ~ & ¥BUEH (Lygosonta
teiwanense) ~ FNEWRE G (Ophisanrus formosensis) FEILFE » FHERABM BB 252
=t— o A+ —®IERER » BT ABNUAGEES G » 7o RN R
OESGTEPERAESE (8 ) ;s OBSMEFRERES (1) ﬂIEJ Reo fiiteR
AP BUEAEEES ( 1H ) ; UHES MRS (—H&) -

ERS TS B B =15 » REBMOAE+AM0» 45 RS » AR &
rhBEE B MR LE (Hemidactylus frenatus) » SEHEVE BB (Hemidactylus bowringiiy FISFE  (Gekko
Japonicus) =R ; TRUTEIA © W ELEESM Japalura swinhonis) FFTAF CEE B (Japalura mistsukuril)
IR ; IEMTRHAZE BN « AMBHORR G SH=H - FRETRE 1 SR8 REW
Wi (Mabuya longicaudata) ~ BERXAFET (Eumeces elegans) ~ MEREHET (Eumeces Chinensis) Ji
5 WL (Sphenomophus boulengeri) ~ H) FEHE 8 (Sphenomophus indicus) F1&WIE WIS+ o 3
RO+ AHMBERHPIES M > BEFBERD » HPRY Lamprolepis smaragadinum) 7] HE



BEABIEER

=~ EE MR

AWE R R R B TR S ; BATE RS TAER B A
S IR - AR I T L 2 TR T M ) 0 L B » 2 T R B eP K BT8R AT
Boh B TRUG BT 0 IV TR A B PO BEE o B4 R0H BT ES MY TURE W05 M
BUT AR ( MEE—) -

ORER— B A R R £ B BEEARAVINERR » K EP SRR
Rk Z L o M B AE - MR BNSE B4 HUE B0 o 42 72 B TR0 tH B AU, o

O B S H G » AR ANGE AREE » RERENHRLE - 2
HWEH > HIRE—EEAK SRS T AR T A » 44 SR FE #4854 75
FE TR B EL BB BS o o 38 MERTR ISR A JBAE TR M s SR TG R BT T o ATS S,
BRI NI | FREUEMET « FRATET « RGELH « B BRI
Zo

() B —— 5 e 5 A A BARESY » I ACHKIE < BRI « 4R8I0 « ATF RS
S o AR FEEUR A0S K ELHT - WS  SFIBITR T A EHS - KON
AR IBE » iR —ERAER—TAEA RZ M LE -

OB — BAEARE » A B KR A RS o AT
IR R A MR IE » 5 H BT AL B R 2, 400 A RLITF ZH(E o

M A — B MR SR » B R BE - TR - AT
REUIRAIRE « MR ERTES o L BLHEABA » FRERR 1,200 AR
MR -

B SRS 8 S TR B S I R — B B0 50 0 o EE— BT - M L
TEARSE : OKBERK » FIf0 : RS AT g e B ML  BREE L
AR o {5 B MR 1 E BT 2T SO0 SR 5 R BB 7 TS SRR I » D
BB SIEE - ORRIBE > fIfll: BEURET WS B AR AR
B » AR B B SRR I ( AR ) I - AR TR B Sm
B (SRR ) R OE MR » GI : R BRI > 3T A S
% HEHSEABE( ERNSER ) » EETE ( FRE) K » ALil4EE
BIEEMB R HRE (EEH ) T BERF ( FEEE ) 0 RBNE - QA ERIE S K
TREISE » FLIR AR IR Rk o
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> AN

fEER
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oAt - SRR TSGR ( EREME LIES) S ) BRI ERRREA R TR EE
L RIS E  HERE LED £ ERREHHIER R EHRE Bl
REBRBEBN GRS EESE SRR, EEBRE b EEEHHE -

=~ 4rEERE

FEH Y EEHATE RS - EO RS REERAR ERET -
F— v AR AR RS iR i O AR ) ( AR B ) 2R ME S
(Lin and Cheng, 1986)o ¥ BBAA S A2 SUARR G » MEREARA 4 BT T S3 RIM A - S
2 PRGIMEH T - FLRE AR HAZLR PR I BT ; a2 R SEEAR R 7T 5 A8 00 4
MR~ PR AIVEEREE « & bk R AR A R - A BRI MEEEE A —E
HA RO AR A AR SR MR M Ra i A R, BHEEHRAE R
HAZU  (Chapman and Chapman, 1964; Marshall and Hook, 1960; Wilhoft, 1963) o [l RN H§ 4> BT 35
e e SR B A FEAE SRR o

OV REVEAETA © REtE ARETS U0 4 3 200 B R B B A R 2 KL 8D s S
(Cheng and Lin, 1977) o S5 VU A RERE A SBAABY vy DL ARG « BIMERRE 1 s
AERE=ZHAGFHER S ( BRE _HFE— ) °

OEME —— 2 FZRE G RE N » SR B4 - Ba &R ERER
AR ERRAENE RIGRFHMR L 2EHRARED o A4 b EFERY iR
HEAGER(MERD) - & BUBHRALERTZ B85 -

F— B MHE A RREBY

1 YT BATAZET » WA RS RE MR (Primary spermatocytes) ME » K ALK
fR I (Secondary spermotocytos) AT ML » WIEEEHE (Lumen)
BA AR o

2 AP E > MR (Spermatids) A SR AKX o

3 R A 3D KA AR BURS T (Spermiotogoa) ©

—a ERERIEE » HNlERAETHBYEE | AGKERERSR

—b HARERER ;s ARAEHEREBR -

5 BT HARYE > AEMRESEERED

6 | MESRE EERD » REEEEERD  BIZERIIREYH o




A B \
BAER e s AR EER

[ ®&AER 30% 6, 1,2, 3R BEASSRIREGRELE
BMAHBI1—75% 58 %7c4 BEBY

!!- B KER 76—100% E4 , 5 BEEY J%Eﬁgmmﬁﬁé

EnE
. parr
LERE B EEER

sans
g1 S AR

N ==

- U Rt
3 B HIfE R

B 7

s

B =X,

4, IR ] 8 SIPEA: FE A
SEHAH AR

T F M AMJ JASOND
A {n
M oes A R




£z

T i85 A FE A SR R

A M T A REE . B W B
CHE B Gekkonidae Cosymbotus platyurus A Church, 1962

Hemidactylus frenatus Zh#8  Church, 1962
Peropus matilatus #AF  Church, 1962
Cyrtodactylus malayanus #h #%  Inger and Greenberg, 1966
Cyrtodactylus pubisulcus A2 Inger and Greenberg, 1966

Agamidae Drace melanogagon #AT  Inger and Greenberg, 1966
Draco quinquefasciatus ##s Inger and Greenberg, 1966
Agama agarna ZhA?  Marshall and Hook, 1960;

Chapman and Chapman, 1264

Iquanidae Anolis richardi ZA  Licht and Gorman, 1970
Anolis oculatus Zh2%  Somma and Brooks, 1976

Scincidoe Leiplopisma rhiomboidalis Ay Wilhoft, 1963
Mabuya siriaia # A&y Simbotwe, 1980
Mabuya quinquetaeniata ﬁt?fﬁ%" Simboatwe, 1980
Mabuya mabouya A%  Somma and Brooks, 1976
Emoia cyanura #hAYy  Baker, 1947

Teiidae Ameiva fuscata Z#47% Somma and Brooks, 1976

(OFR It Gekkonidae Hemidactylus frenatus B #@ Cheng, 1977
pLikca it (&%)
Iquanidae Anolis trinitatis

Anolis grakami
Anrolis lineatopus
Anolis sagrei
Anolis acutus

Anclis cristarellus

et

Licht and Gorman, 1970, 1975.
Licht and Gorman, 1970, 1975.
Licht and Gorman, 1970, 1975.
Licht and Gorman, 1970, 19"1.'5.
Licht and Gorman, 1970, 1975.
Licht and Gorman; 1970, 1975.




#FZ (8

B A R % 4% SEE X OB M R
% FEtd: Lacertidae Takydromus stejnegeri o 2k 245 Cheng, 1977; Cheng and Lin,
A (&) | 1977
Iguanidae Uta stansburiana R4 Lowe, 1964
VR ¥ feuanidae Anaolis earolinensis =225 Hamlett, 1952.
ﬂﬁﬂ[ Scelaporus occidentalis 4 Wilhoft and Quay, 1961,
Sceloporus graciosus @A Jameson, 1974
Sceloporus orcueti %% Mayhew, 1963a
Sceloporus oreurri 77 Mayhew, 19662, b
Uma notata = 2% Mayhew and Wright. 1970.
Uma inornata {8745 Mayhew and Wright, 1970.
Uma scoparia 4y Mayhew and Wright, 1970,
Urosaurus ornatus = 2% Asplund and lowe, 1964
Holbrookia texana {E s Schrank and Ballinger, 1973
Scincidae Eumeces faciatus {H#% Reynolds, 1943
Eumeces latiscutatus jZ#% Kehland Combescot, 1955
Teiidae Cnemidophorus qularis {a# Schrank and Ballinger, 1973
Cnemr't.iophorus sexlineatus = %% Brackin, 1979
Varanidae Varanus komodoensis #J% Kehl and Combescot, 1955
Agamidae Agama Cyanogaster 2Ry Robertson, et, al., 1965.
Japalura mitsukurii formosensis TpZERTH Cheng, 1977; Cheng and Lin, 1977
EE :
Scincidae Leiolopisma fuscum ZHAY  Wilhoft and Reiter, 1965
.Anguidae Gerrhonotus Coeruleus principis  Fhi%y Vitt, 1973,

170



O IR 4t A —— 24 =@ » RASAERA S MY B WEAH
3SR A AR RO TR A — R B RE AR o (BAE R b > AP E A B AR B W]
BB B AT A4 o BAERF M MBS R SR A TE RS S0 B8 ) - GIAN
: B JF (Hemidactylus frenarus BEPERE ) 7E RS 0/ Qaua) B » B E AR »
S T AT 3 (B ELAETR S E A WO » HEANER A FEENF LR
» BAEEEMELR (Cheng, 1977) ° BB AR AN B EOMERE » T HERIEE
HENESH HHTERE (Cheng and Lin, 1977; Lin and Cheng, 1984) o B 4325 4 FHHIAY
Rt S T — BL B PO B85 ( — ) o

@ HI— — 2 ES EEEHAREEED ; B OIS SR B
» KB FREABERABSROBDERS ERBENEE « ARHRASESEE
UL ES BT B » KIS RAERFRA (RS RA—EA WX ) o LHEBARL
#i5 (E B SR L) REERSKTETR= MR > 2EST AR JBEA T
AIRFS | WEE ) HAE R AR o B A BARME M T4 | & MR
( EME ) o EAHE » EREMBRTESE 9 ARI0AREAN + 2EHTT A (Cheng,
1977) o BHEAE LLIBASAOM AL FERB (E—) o

@R BRI — — 24 = R R 2 SR E) 5 B KSR TR
) > YR RBANE WAL BRI S o LEKR » BABREKES SR L7
R HEB BTN —F LR « —BAR » B SHEDNIRSELRR S AR
ATE—ER =B FE A B RN o BASSIE) & A 1 TH A BATE s i
85 (R ) o AWMPIRE TR FERENS BRI AET  (Cheng and Lin, 1977; Lin
and Cheng, 1986) o {HiEMmHE ( oh BESRRET ) fy Fof FoE gifiery AR 8 1 8 i 1 ) 0t
ARAR o oAV B EE LA B AU B WA A KSR > AT (EF) msgi—E
ﬂj\ﬂ [Ej’ﬁﬂ:étﬁﬁ@) {Cheng, 1977; Lin and Cheng, 1986) o

OHEME AR ; Tinkle 25 A (1970) F1 Tinkle and Hadley (1975) 5 38 50 24 2% SR A e -
et T o i U R AR AR AR L B BRI R | RBEZBR ) SEZER
BB R 2R « R RAUGE 2 B o KT FA TR BT E S SHA B
;B A VR R B PR o SERIA MR RGN RIS R o

Wt T 5T 4 2 4 7 2R R B BRANUROL T 108 SR T7E AR A o WTORENE AP
B R 5 TR AR AR AR A S T - R A 2 B B
ES o | |
ORI K A R eV 1645 2 b 49 53§15 00 Q048 80 88400 o 9120 ( 430

- N



= MR R SR A

AR & 6 % SEE % B M

BB R Gekkonidae Cyrtodactylus malayanus #5  Inger and Greenberg, 1966
Cyrtodactylus pubisuleus Zh#AT  Inger and Greenberg, 1966
Cosymbotus platylurus Eh#%  Church, 1962
‘ Hemidactylus frenatus #A?  Church, 1962
" Peropus matilatus Ay Church, 1962
Agamidae Droco melanogagon AL Inger and Greenberg, 1966
Droco guinquefasciatus Zhie  Inger and Greenberg, 1966
Ignanidae Anolis oculatus #AR  Somuma and Brooks, 1976
Scincidae Mabuya mabouya Zh#Y Somma and Brooks, 1976
Mabuya J-rnuf.ri fasiata ZhMe  Alcala, 1966
Teildae Ameiva fuscata ﬁ&ﬁ‘; Somma and Brooks, 1976
OFR 44 fguanidae Anolis trinitatis #A4T  Gorman and Licht, 1975
S A Anolis sagref Zh#Y Gorman and Licht, 1975
Anolis grahami ##  Gorman and Licht, 1975
Anolis lineatopus #h A% Gorman and Licht, 1975
Anolis acutus ##%45 Gorman and Licht, 1975
Anolis cristatellus # &  Gorman and Licht, 1975
Anolis stratulus #h A% Gorman and Licht, 1975
Scincidae Mgbuya striata AL Simbotwe, 1980
Emoi{: cpanura #4e  Baker, 1947
Emoia werneri ﬂ% Baker, 1947




F= (8
BT R 4 KRE ¥ OB B R
E 4% Gekkonidae Hemidactylus frenatus BR#L Y Lin and Cheng, 1982
SHHAKY Agamidae Japalura mitsukurii formosensis BAZLZE Lin, 1978
Agama cyanogaster AL Robertson et, al., 1965
Agama agama Zh/?  Chapman and Chapman, 1964
Iguanidae Anolis rolinensis 5 Gordon, 1956
Uta stansburiana % Tinkle, 1967
Lacertidae Takydromus tachydromoides {Eae Telford, 1969
Takydromus stejnegeri T Z8AT Lin and Cheng, 1986
Anguidae Gerrhonotus multicarinatus AR AY Burrage, 1965
webbi
09 B2 2T Leuanidae Amblyrliynchus crisratus 0 Carpenter, 1966
SE R Crotaphytus wislizen =4 McCoy, 1967
Liolaemus muitifonis 41 | {5, Peason, 1954
Sceloporus cyanogenys {87 Hunskaker, 1959
Xantusiidae Xantusia vigilis {E&:  Miller, 1951
Scincidae Eumeces fasciatus. {R7 Fitch, 1954
Eumeces obsoletus % Fitch, 1955
Lacertidae Lacerra .agih's {m#e  Smith, 1951
Lacerta vivipara {Ear  Smith, 1951
Teiidae Cremidophorus exsanguis Ay Medica, 1967
Anguidae Gerrhonotus coerulens principis {R 87  Vitt, 1973

Phrynosoma douglassi

Tt

Goldbersg, 1971




®) it ERERZFPOEEAEE o RAEDHHIREBLFAREE » MEIHE
BT ( EEEE ) WEER (ERZ) - AREWNEPEERRABL AT NER -
@ PR ) P A — — A A TR 09 MEME 7E 2 9F & H (73 R » (3 H A T S e
A EFE M B o XS WAEEHIRSRAB LAY (R=) - EBEEKERS - B
B £ AT B A M AT VR R o
@4 BMEMEMOBEE MR —— 38R Bk » BE R @8
o BB H I ETRAIE » £ HEELMOFH S FAEERGIRELELHE - W
B8 Bt SRR O glas » AR AR2E M E « — MRS » HALH MR IAR fysT5; »
HR R A FE o AR ENHRMEEXSE A S E M RINA - MRk « ERTW
» BAE G2 (Cheng and Lin, in press; Lin, 1978; Lin and Cheng, 1982, 1986) © Ml B 548
PEB R R RihE R B F R = -
FA 24 A B e G0 b RRE|RMEMBET E—4LHE bR E—
B (Ballinger, 1977) © 748t > FH— WG TG Mk » EEALEBEGRAAS EERE
A » (AfA iR € B A B M BRI (Fitch, 1970: McCoy and Hoddenbach, 1966; Hoddenbach,
1966; Medica, 1967; Goldberg, 1972) o HF » A2 F& L EAEE MWL » ETRRGR
Hirp o R HEE KRR RN 4 FH% o Al s REEABNKEEL G40 RN
BITER » {E7E Tk R B B A 3 P U895 (Chucch, 1962; Lin and Cheng, 1984) o -

- BeE e (R RerBT Fr (g /)

M4 FE SRS B
BOESE Tinkk, ct. al, 1970 2584

H E B & = B B A
L A5 K g A SRAERRA £
LRFLHEE &R HER
I EEBR B N B’ X
4 N TRV ] R e B R 47% 27 %
5 B BRI AR B ® X

6.5 ffi BRAE [ B




— AT RSB [HERRE RS ) o DU SR SRR (R AL AR [ I A (
AHRE) » Y HEREEESRER B ) MEREATEA L ARHRE D
(Pianka, 1976) o — 5 Thid JERY i FF » 1% TEHE AR50 B VR B B A T S S e o i AR SRR
> T 0 HolfE RIS R 5 o g iy I8 Aol 7 520 S AT 96 » aT LUK BYBRER 21 R B A58
KRR EHRE4R (Cheng and Lin, 1978; Pianka, 1976) ©

Derickson (1976) ¥ With BNRHH SRV Ry A 840 TS I » & BH USE B © O %A R
SAMARY ; O 7B HEA R AR 5 O RIS B AR ARRE s ks EEL
RAAFEEERA o & FE a3 E » v23 Rk -

i+ A FRERY =R 8105 ( 984T « HEITTOREA JHF LA ) ZHEHEH??%F%{%H?@ ’
BANRIR B A A o 08 jEAE I B 36 406 BF a9 o - LEE AR AL Jl » 4BR9 NS I Rrdr SR
o F BEE B Derickson MEE—MAAY » W@ ARG B BHIA (Church 1962; Derickson, 1976) ©
H FE AR B4R 5 A TS IF R e o s - MEARELEME AR I 8 B R B ) 22 R IE
HR(CV=48% > ®WHE: 28%— 100 % ) o BFUANITZEH & (Cheng and Lin, 1978;
. Lin and Cheng, 1984) 3885 F 2 6 ih #2itr 47 S0 ) B4 i RN AR AERH » W BRI HIER 1S
ch A T E & o Eﬁﬁg,@w@& Derickson (Y PUFE FIRVG AR o

P 2 RO ER FAE ECEEMAT IR B I A 2L 5 (Ll Derickson 9SS I AREY » 18 B 4
BANRA A o R SREHBL I /F IRE i BFEL KAl IR IS » M A FE|ER K
ERADHORE T B8 (Cheng and Lin, 1978) o AT HEEY S35 F o BIL I 04: FE4F PGB Bhi7E4 28 difr
MRS RESBTBE > BUEB TS ARNISR ; B Derckson FIHMN
B> [AlREELE R ATEAERH o BN B2 Dedckson  FUZPY I — £ » HERXE
» IR AR BT OIS F A HE TS BT §5 49 BEfL (Cheng and Lin, 1978) o At » 5§
FE T E L W B A At BRI IR B S 7 B AT BUISFT  Derickson  fY U &l AV IG/R [/ o

AR, SIS0 N 5 A e 7 B FR B R . Derickson 1 DO 50U FELAS 04 » {Eﬁjiﬁ
EEZ RIS ERABHN T EMHRNETYEY - -4 RIEHNEFEGEZIIEE
FEEHMBEERER ARG RITRE AKX BERY s » w6 H AT AR B®MN
(Licht, 1974; Rose, 1982) o A4 RN BRI ER 4 B E R A HoE B4 Mt 4 m ik
BT T BE T A HOBEER o KT » Fo iy BRHE £ BR AR 18 Ok 7 3 S & 4E = 5088 B A RIS 0
HIRE I 5 BEAR A Y PRRE & BEIRRY 3860 675 2 W AR S — s B iy (B XA BFTH ) A
BE/ (seproductive cffc-)rt} (Ballinger, 1977; Rose, 1982) o

— AR » MR I B TR AHE BN R AR IER R H AN ERFER
Bt > [ RIS R R R R L e » M BAEy B BIERTFiEg o 1 nRs:



Eh eI sUER R

B A # %

L £

r B R

5 RERE B R

G 38 B Iguanidae
BA R A R

ITguanidae

Lercertidae
ERE 15 Eﬁ{% Igm_midae
BaA: A FH

IR iy ISHABR  Lacertidae
KRB AT
¥E R

Tguanidae

Gekkonidae

Cosymbotus platyurus
Hemidactylus frenatus
Perepus multilatus

Flhiyllodactylus tuperculosus

Anolis reinitarus

Anolis carolinensis
Sceloporus graciosus
Lacerta vivipara

Ura stansburiana

Cremidophorus sexlineatus
Ameiva festiva

Ameiva quadrilinecata
Dipsosaurus dorsalis

Anolis cristalellus

Anolis evermanni

Anolis grahami

Takydromus tachydromeoides

Sceloporus jarrori

Sceloporus malachiticus

Sceloporus graciosus

Sceloporus occidontalis

Sceloporus undulata garmani

Chutrch, 1962

Church, 1962

Church, 1962
Heoddenback and Lannom,
1967

Licht and Gorman, 1970

Dessauer, 1955

Mueller, 1969

Avery, 1970

Hahn and Tinkle, 1965;
Hahn, 1967

Hoddenbach, 1966

Smith, 1968

Smith, 1968

Minnich, 1971

Licht and Gorman, 1970;
Sextonet, al., 1971

Licht and Gorman, 197¢;
Sexton et al,, 1971

Licht and Gorman, 1970;
Sexton et al., 1971

Telford, 1970

Gaoldberg, 1972; Marion and
Sexton, 1971.

Goldberg, 1972; Marion and
Sexton, 1971.

Jameson, 1974; Derickson,
1976

Goldberg, 1974: Jameson and
Allison, 1976

Derickson, 1976

(Y

{




LR R A SERIN o R » BOF Ferrell il Meier (1981) OB 20 BUREIG A AS I B F EE
23 ARG RMI L R R R B B T dUE - BE » SR ERNAST SR B
BUTIEHIIE R i B (Meier, et al, 1973) o

7 -EAEEGEER)
a5 B B BB AT T - OSSR (sitand-wait type) ~ TR T EE (Widely foraging

type) (Schoener, 1971)  °©
O FER—— Bg it wfd el e FR— R S HEE AF R » il
KIZBEZ HEAABEZBAHAERAFERA » IEEARERBRILTARIE  KEMWIK
REER LAERNMA—HFOERE » FEEMRY ( B& ) HA » H TR (Askew, etal,
1970;Ingle, 1975) o K B BN Ascalabota JERVETISAEEB 2 A S RIIAE % o Ascalabota
FHHHH L REARE - BHRGPHEANEY - RANTRERFLRAHEY
LU BIHE o Ascaabota JEELHE 1 BEE M (Geckos) ~ BB BTHE (Tguanids) » TRHTH (Agamias)
BT M (xantusiids) > F1153 {5 FEHH (Chameleans) (Camp, 1923)0 & F7E 1Y BE pE %1 BREE AR W45
¥4 (Japalura spp.) BB HLH
O 8 8 A f—— BT fof 180 4 7 2 A I AU « BRI BE ARG
RYHR °-iE?§b BEMMEAE TTHRLES AN TEEEY - el EEH AR
PG BT A PEEV I B AR » WARAYADERBA AW R - Wik » d:tﬁﬁﬁ_
FHEAEEBENTBEEEWARENHREBEGE RRTR ©  Auvtrchoglossan 3
FOMEA % 2 bR B B AT SLAH © # avtarchoglossan B HTME (Varanidae)
(Auffeaberg, 1978) ~ ¥R Qi (Teiidae) (Hardy, 1962; Histh, 1963) + IES#i % (Larcertidae) (Cheng,
1977) FUAZEFHH (Scincidae) (Fitch, 1954) ¢ (L EH B REZNEES BN {CEEAHF
FIXBHEAE (Regal, 1978) o MBER AHEH AFE MBS 6 - ERNFISHER/Y
R REARE » BREAG LT H3 | 89 - kI EAX S ER AW ARE P RIRE
S » ARRH RS ARESRARENERAREY - BBENEYW B Toky- dromus
spp,) FRGHE T H (Scincidae) BN EB FAE - RT U LEHHA » 5HH L SR EA
r TNA-HEMBFTEY  (hill climbing pattern) » FGBER  (traplining pattern) FIBE #5 %3 &V (Random
search pattern) (Kiester.and Slatkin, 1974) ° Kiester 1 Slatkin (-1 974) B¥EE—FRH —E g4
HEE » FBRABE[3EERM  (Conspecific cueing strategy) ©
AU REFRBAENDYZ R EE LA EE - §iyHEREeH R @i RAURm
S B ARY (Kiester and Slatkin, 1974; Norberg, 1977) BlEEEHIAA B EBMNER o &



8 55 XA B P BRI 28 A3 R A S8 (Tollestrup, 1979; Toft, 1980) o AT A 25 BT
FOEAR A SHRERHESAN  MEEIHE(BREAN) « SANNIRTHER
MBHE ARG » MEFERB TR IEEM LS R YWHAIEFE (Huey and Pianka, 1981) ©

FAN AR EHEAEINMPREEEE c AATERE Huey and Pianka (1981)

H H A &R # B 82 g &
L BN EY 1% 7€ 35 -2 Y~ T8 WA £t
LRy MEcH BH I W
iFHEARER & % (Bonnett and Gorman, 1979)
4, TR 35 YA EEREDEERA  SRERIGEH SARYE
- R EUFARE EMAEER WHERE n] BEBKE (Salt, 1967)
6. e W A 7K REEE ~ B PR« HRE s B AHN)
ialged (Toft, 1980)
1 E HHE(ER) i ARM C B D (vittand Congdon,
1978)
L AR = {X (Vitt and Congdon, 1978)
9. &FHA FTERHEHE EURB BUR A (Ender, 1975; Regal,
| 1978)
WEEEED AR _ BRX AR B ENRIEREEREN
(Regal, 1978)

NA-BAFH HEHAR K i e (Bennett and Licht, 1973;
’ Ruben, 1976 a, b)

7~ HfitSm

A BENRLERBEERVIARBR T EREA  SREGRAR . TRARE . F48
ARE ~ D RBLR AWEREHATZIHE « HREA KR ZMEERAP LS
FEER 5 PRI 5 32 PR P ZE5Y AR o

OBRFAEES | MGBRETEDY+ RS SFIRAE ST/ — B o ZERFH » 45
 HEPAERELSEE MR HAREH AR RE S NLwERE A
BRI L VI HAE Tinke (1967, 1969) KBTS BUR WP KB4 B E S A& 9 &
R EARRCERK » 245 > WIHEREWREIERERIN o BAEE 1



Ballinger, 1979; Brocks, 1967; Bustard, 1969;, Dunham, 1983; Mitchell, 1979; Rubial and Philibosian,
1974: Tinkle, 1972; Vinger, 1975 % o BRPYE WM (B 6045 HERY S IRV IR %C > BRTE B —K
Lin and Lu, 1982 o

O RAREE : IR RERZDHDITR WA » BHITRES (Behavior pattern)
HEREE » BBSHRE AR » RENREARBE TS EXBEPESERCAT
5EBEHEE (Weiand Lin, 1981) © HIRIT AT » LUFTABER BT Upuonidae)

1 KBE IR (Azamidaey T3 ( BEHIBIA  Carpenter, 1960, 1961, 1963, 1967; Carpenter

and Ferguson, 1977; Greenberg, 1977 © JR§{{#H 45 Wei and Lin, 1981 ; Brattstrom, 1971; Carpenter, et al.,
1970; Carpenter and Ferguson, 1977; Gibbons, 1979) o T4 3R {47 & %t All 5 7y HLBLA: FEBH £R
AoEREt ( FTRARES ) T 4 BN A M5 7R IR 82 » DU 8 ey B 9E
{Crews. 1980: Crews, et al, 1983; Regal, 1983; Simon, 1983; Stamps, 1983) ¢ B AT » B i
RO SE B AR A TEEE  (Japalure mirsukurii formosensis) TG H—MRdE « B FMES « K
B SR HEEMN+ =FEATRAZF (Weiand Lin, 1981 ) o

OFLEHAEE . FLESEBOLEEDRPN—M - BETEE  FASBERER

EBRBENEEREMNRE - Wi 2T ﬁéﬁ%ﬂ&%%ﬁﬂ?ﬂﬁi@ﬁm#}ﬁm

£5 6 (Read, 1972) o ST 5 » WABMERE LR « £FER 5 RETHBRERS

BIe A RE B BHL B AR o BIA0 SEOERMFE DB » F4ST A& HDHE ER RS

EMTR MERPRTFERERET —ME(HERE) FEFTHAR (Moore, 1984) o

NA RS MR SE 4 SSNHE=/R : Jiang and Lin, 1980; Myers and kuntz, 1962; ya—

_magnti, 1935 °

(TH BERSRE & © JERE B MV 3R R B W B B9 —  (Nordenskiold, 1928)
o {A7E1950 SE 5 » IWEM HB KL EER FEHMBHFE (Wake, 19280) o EE» &

EBRREERRERPVBARNYR » THEVEREESE; ONTE - B4 F4E9E8E
1956 SEIMEREE » WIEARES BIEL YR B LIFEE R B —EHAL (Wake, 1982b) o [ F|

Bof T » MEHERIEN— E8 AN HE N A— IR 4 RE R LE LE

& M ASRAYWERFTER (Aiexander. 1967, 1968; Gans, 1974; Kay, 1975; Wake, 1966) _ ©

T ZRSEH ~ AEFESB B M Cracraft, 1981; Dullemeijer, 1980; Liem, 1980 a,b; Pough and
Groves, 1983; Radinsky, 1985; Scapino, 1981; Throckmorton and Clarke, 1981; Ulincki, 1980; Voris and
Voris, 1983, Wake, 1982a, Wake, Rooth and Wake, 1983¢ o ZEE{[] s B SR HE B DB T REAR 7

H A LSRN S RL2ETHYDENEL MFHERLBNRARL — » BRORE

FIEUAHER R E s BAEETENFERED o H AT P e 4845 B ) REAT R 0



F4 BAWESSE o EREEY (Tekydromus stejnegeri) ~ FAF G
Wi (Japalura mitsukurii mirsukuriiy X 3B (Hemidactylus frenatus) =2
g3k
i oW & M B W 8B 8 | # M RKa| BE
Sy | B & i1 51 | 55 | 2
61
(N=200 %1 2 fin i it 50 99 4 4 4 0
¥ M G B S B & 21 101 140 5
148
(N=21 80| gueripmty| 3 3 3 0
5 = B & 10 49 76 5 .
(N=381 )| Hid&HEH® 4 6 6 1
FN CEE—HUWY . FREL (Tekydromus stejnegeri)  ~ BAE BGEEHN
(Japalura mitsukurii mifsukurit) B8RFE (Hemidactylus frenarus) L& B
FRECHAEEY
HEOR E M H OF IK B b ik
RPHERE | B | RYER | A R AaDEE #oOXK
$R & B 0.275 | % # 0.207 | # i # 0.291
B & 0.235 | & & &k #l 0.050 | B HE F§ 0.286
TETFH 0.110 | 9k F 0.041 | il BB B 0,268
C FEE PEE )
R R | 0.095 | H AT 0.041 | I ik F 0,089
' ( FEE BhE .
B 48 A 0.090 | IR & & 0.025 | &8 F % 0.089




HIRRZESl 45 o S35 1 3 FHEAT ABHG BEEK Wi 80 B M) LB Z T - HE REE
SR S T e 2 J7 T 9 38 o

B AWk WERYHBEEARM KA | —ERAE RGN A/NE DR HER
BAZNIUEER % (Bramble and Wake. 1985; Hiiemae and Crompton, 1985) ; 5 —3A
HRERTRAESHR AN G SEE » RaPEAEEN DR MEREE RN
RERERAR » DIEERS Rt R & B! (Troyer, 1984; Ringler, 1979) o ERINF HEIH AW .
SEIE S BRI TS » TP IR « BRBTE » B TR IEX W EBIARRE o 7758 »
M 2 A B TR A A AR b - BATE A H R EM - HIF REAK
Whish B Wi U S = Rk VR MR BBk o KIS L - SE=fi oRENMGRERE (2
REL) MURBEREMNAEDTNERESZ=T( Z2REN) -

+ RARH

B BENRRLMEEHHEE - BRRRRERRL » LT T REEHFA -
G ENG R SHERRKT > SREUT =0 s PIE R « REWSFARE - EH
FUERER ~ A4 PR R A L SUEE o

— - REHEERR

—RRIRER ¢+ B EE WO S = MR B -ERBEA/NED » BRI
M A_HRESEE  FMEEREAZIN F=HRANETHE » WHHHE o K
Mo BRENRRESFELAELYNEZTY - BHRERS BB o LT KHE
EAHE a ~ BREERER - mter 3L RSB R H » o 9T BG5S SRk AW T B4
ZMEfE -

OEMEaT | © AR TEI S DS RS A RE S AR RIS AL BT
R4 BERRNEER R (Huey, Pianka & Schoener, 1983) © STEZR » f£4E « 78
SUAFESRIE, LAy BROE » I AL BBER (Crews, 1980) ~ ILERA:4)%E  (Crews, Gustafson
& Tokarz, 1983) » BB FAET (Huey and Slatkin, 1976) - 47 EER EHE L (Snell and Tracy, 1985,
Spotila and Standora, 1985) ~ ME&TT/ (Crews and Greenberg, 1981) » 7 R4 EZ (Crews and
Greenberg, 1981; Stamps, 1983) + A #7HHEE (Cheng, 1986; Cowgell and Underwood, 1979; Under-
wood, 1981, 1982) ~ EEYE 4 BEEE (Moermond, 1986; Schoener, 1986) » A FRA-RESR (Bennett,
1983; Schall, 1983) ~ Fi[E] S (Schoener, 1983)*-------- FE o WeHIRFE0E AEM - LRI



BRI F W « #RHRRERIERM N » B HTESE (Huey. Pianka & Schoener, 1983) o
R ZERER H 1 © PEREMKE . ASWE - @IRAEIRADRES2 L o8 B
IHEE BRI R 20 AMAEE  THRBERIY o A4t Widh 4 (Regenerdation)
RS R B LR M RS SR T T2 — o TRIFES ¥ 2S W5 P e d K BE
) ~ MEECAEET ) = CBER) -~ BRE( BEM) -~ Mt (el ) SETERG
BB o
Ont &3 bd7 1 s A BT T AE B BT 8 0 BERMEAANR
BHYEE o L HEWGA S FAERL AR « TRAAERRS IR » oI R
BEAFBRAXBARALMEFLEDY - £S5 ERATER MO ARET L Ia@eE
RISIRMEM K » IBER (A EE RN o
ORI R T 2 R 5 ARE BB T Al 2 BLE S« RS W RS B B R
BEE  HERASFSRENERLE  BRANER - ( BRAXSRIBBETMD D -
A1 L b /5 BT ANE £ I 2 ahip B AV YE AR MU X B I LR T BV A o T B ik S
B2 S I R 52 B SO T 1 W AT 800 8 BP0 5 0 o FE= RO & IMEE MG o AT BR
REBARGRFTHEE
O BHHAERRAREE « FES MSE  REHESS o 5148 FFI/\H .
L 98¢ (Hemidactylus frenatus)
2 SEIESR R (Hemidactylus howringii)
3 MG (Japalura swinhonis)
A G VEECUBM (Japalura mitsukurii)
S EEEW  (Mabuya longicaudaia)
© 6 BERLATET (Eumeces elegans)
7 HEMEEY  (Takydromus stejnegeri)
8 BB (Tokydromus formosanus)
O TR E & o BRI R E TS fi » BB RN ERKBIFEk: st T 765

) R (Gekko japoniays)

2 EH& B (Takydromus sauteri)

I EEEM  (Emoiaartrocosiata)

4 FERAFET (Emeces chinensis)

0 AXBEERE  (Sphenomorphus boulengeri)



6. E B LM (Sphenomorphus indicus)
1. B BIEWT (Lygosoma raiwanense)
OBRFERTFX - HENPEHFANVERBIRABEAM YR RNES#h K
WAL » BN E o ftA FF- s

| BUMEEERE (Gekko kikuchii)

2 KBEPE  (Gekko gecko)

3 WHTREE (Hemfdac:}:us garnotii)

LBLBIE  (Gelyra multilatus)

5 B E  (Lepidodactyius lugubris)

6. 42LEQHE  (Hemiphyliodactylus typus)

1. EIITEWT (Tekydromus hsuelshanensis)

8. & WY (Platyplacopus kuchuei)

0 ZBEFG U (Mabuya multicarinata)

0.8 ¥EU (Scincells formosenis)

112324l (Lamprolepis smaragdinum)

128 6 (Ophisaurus harti)

13. 5 ¥BUEU (Ophisaurus formosensis)

18, 2 ECR S (Eumeces barbouri)

# EWEIEMERY=1T58 > SRS «JEW - WENEERS « MllEHh » KRBT

DIRT e IEN RS » & AR A o WHEKBAERERKE - BN - FHE
Ho SR ERELT (Varanus salvaror) BURE » HEAETTHE £ b FUEE HRPE 1A BUK ok SReh
S5IA» HEBRREXRAR AT HNT > AFAESE - LB EEXFHNE i
RKEBAYH o '

- HRREE

A — AN OF £H\-k SFBFR T 23R 2000 ) (Global 2000y BRATL_TFHESE -
RIEWLIZK » [ ABRR RS ENM 2 | (REDS R 2R 22 B R FR R
_.(Holden, 1983) o X#8 | » ¥ ABATR AEEELS B KIK « —IKZ&ERH ( {LRD
Herman kahn  Julian L. Simon) _* 72 By A MY & FACHE BUE Ry 3 I IR BB A R
¥ 5 ABBRUR AR MERAAEIT Y o B—IRBARE ( AT Lester Brown) + R EBA BT
AFO B B RS AR R EAHEA—X (Boulding, 1982) o — Bz



v B TR REETEEA SO E SRR RS EEEWERGARE » (1
RHRMBESENE BERTUAR RS ARBWHER » a6k . 98 -4 . 22
] ARG 9% o WM M8 0 F HEEA OB HIR « FEE &0 v A BE R kS EM &
R R T2 ANBEFHE TR IERH -

B 454 IR SrED B AT ok B REME o AR A BB EMN EAMB B2 AP
FHEE » UBABKEREBEEELEERNEYRR - BZ « Z+F3K » BIRNHE
BTHZC AT AR ELRTE » fRRIR AR G H » CRERA RS EREIRT A%
A My LUK RIN SR o AL e BB MABR R AT RN EEE - — A NOE
BEERERRBEERER &€ ueN) - B SBERRETIH £ (uNer) RS EFA 4
Y& @ (WWF) = (BB BR AL BG5S ORE AW R IR - B — AR TR e REEG B
1 (World conservation strategy) ( POIREREFHT » 1984 ) o ZE 77 BE oo A S 2T £ s
HOICEEEHL » X B A R BEHES A FEA S KM AFENFIGR - ICE REER EHTE 68
LI R G A MRV SR B EE o 3R WA FAEMERNEE » LAS [ F5T |
BT B | AORSE T RORRE 5 LBLR BOAA: BRI B e R B TERER » F fBE
EWREAEA ARG » RABARITEA o [ BT IREA PR BEONE » DELFAER
BhTS) A FEER 1F BRI B » B NE HAC B E R A S o

S EPREEZEIEHEE

A4 0R A | 22 JT SRS 5 PIFL AR 5 B S R el 1 7 e A5 TSRS o
R » DR EHE G ( EFEN > B —H - BRELERR) BT 2 B SR
B[ A REE R REEWHE B R | AL A RE MR HHE T R
[ A IR HERE (biological diversity) (Wilcox, 1980) o PR TAZE 43584 1 & 48 (S Ik 6 0 a4
Yol SERE Y HEGE 2508 R K ~ TR B R ARTE - Bl » HHiA RAN4 Ui BEN
Bl B8 45 15 Ak 0 e FE Ao 3 ] DA ) L1 B S 2 37 KB - B H s v
(Brazil) %74 FE4T (Prance, 1981) ©

ST 0 BER EEREE R B/ SR A i B TR A E R DI R i
REZERE » B5F BT HERvHs o At » LUSELE DB (indicator taxa) 37 » T E HAE D0
REHERE (95 E5 JoE B R (Wilcox, 1982) o {ERIR B Y BN A: 4 ABEA T F11G{E 453, -
mﬁﬁﬁjsE%K&ﬁ%owﬁﬁﬂ%ﬁt*Eﬁﬁ%°®%ﬁﬂﬁiﬁtmﬁ%°
@) S PP S AL o 658 R PSR B TER R RER BUR » & MENFEET He O +
» BB ARG T R — RIFAHEEEA DR -



&

L5 B

TEA B T gech » BiSF EES T HERNH & — FREH HE #% o Huey, Pianka
F1 Schoener (1983) $REEZ I BER4: fIBSE | (Lizard Ecology) —EHNG IS » BIEE| : [

moreover, they now

Clearly, for many types of ecological studies lizards are model organisms
challenge birds as the pardigmatic organism of ecology | ©

BRESRAEERNRE > EESEEAETES - CALSREMEE=T8 7R
RAER  +HEEe REMMER OMARLHEMTERS ;s €L NHER=TARNS
e » B REA B B ARNA BEIS » 4bTE A —IE A REHEL o A& BEWIR B4 WK
HRER { ERAEKER - AIESERSAERAEE » M HR A=A A ; i
MR M TE D « H AN BEE—F =8 o sE R NHRAIRR » 58 Ei
ERRWIf FFRUBR Derickson MYUFERIRUHR(E 5 H3: 5% R0 Dk BB A: fry F238
mATEE o BERG WL E SR BV » (IR EERRUR » A Bl A 7 BUAE 5 S HE 5 |
s P S DR AT ZUROSH 0 B o Hit BREA WaiaE BB RIGE S | KA - T8R4

£ 9 TR S (R 3L AR BT A DO B IR » IRARZEIN DATR R MG IR » DUBLTF T 3%
RIAAA - REABEHBENRELESRNER « BEEM a1t - KRENESE
FHi o 16 =+ 8% FEE WP ENA - IOR BINE R R B AR o B0 MR B
HERE » RABABNER » RO FE 54 FEF 5 2 Ak B R EE S R
B o IKERER PISLE K R R A - &8 EWS R ETE R SR RRN
AERFHBERIC —EEHAANYHROELREH -

AR5 ERE WESIR B ZHE » KBREEZ BEKEHEITLE M HEL ST
KOT IR o BUPREI B2 BB » FEHREMG (NSC76-0201-8002-29) FFT B
A ERERERZEY - BRMGREEX B ECRREIERE R » MIHEG -
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Lizard Ecology and Conservation in Taiwan

Hsien Yu Cheng

ABSTRACT

For many types ol ccological studics, lizards appear to be one of the best
experimental animals. The current studies of lizard ecology in Taiwan are including
scveral aspects. The present report summarizes the studies of lizard ecology and
emphasizes the conscivation of lizards in Taiwan,

Totally, there arc 30 known species of lizards assigned to 6 families and 17
genera. They are widely distributed in Taiwan and its adjacent islands, from seashorc
line- up to 3,000 m above sea level. They are living not only in natural ficld but also
in artificial environments. In males of the lizards studied in Taiwan, there are three
distinct annual reproductive patterns based on the spermatogenic activity, condition
of accessory sexual organs, and testis weight. In females, all reproduce only in spring
and summer season and produce one to three clutches a year. The energetic studies
on Taiwan lizards show that their lipid storage patterns differ from all of the four
patterns recognized by Derickson (1976). However, it appears that the food availability
and reproductive demand are the two ultimate factors that determines the annual
lipid storage pattern. Besides the reproductivé and energetic studies, the current
studies of lizard ecology in Taiwan also comprise popula_tion ecology, behavioral
ecology, parasitology, and functional morphology.

In Taiwan, lizards fauna are suffering degradation and facing under serious
pressurc from extinction as the results of the past booming economy. It is extremely
important to study these animals and establish appropriate conservation strategies
and management programs before thb;y become extinct. The value of Taiwan lizard
conservation are including the benefit gained from academic studies, medical

application, social and cultural activities, and economic interests.
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The Biology of Lanyu Scops Owl

{Otus elegans botelensis)

Lucia Liu Severinghaus
ABSTRACT

- The Lanyu Scops Owl is endemic to Orchid Island (Lanyu) southeast of Taiwan.
This one year study investigates the species’ current status, distribution, and natural
history on Orchid [sland. Mecthods used inc]ud_cd a literature search, interviews of local
people, and Field studies of the species” ecology, behavior, and breeding biology.

The results show that from 150 to 230 owls still exist. They are largely insectiv-
orous. Their prime habitat of mature forest with old trees has been greatly reduced,
but the species does use some areas lughly altered by people. They breed in pairs
and seem to maintain no territories. Multiple copulations take place prior to egg
laying. There is courtship feeding and precopulatory dueting as well as copulatory
vocalization. Clutch size is two or threc, and the female does all the incubation.
Incubation time is unknown. Young are fed by both adults and fledge in 32 days.
Parents continuc to care for the young after flec-lging for at least 18 days. Breeding
success is severely limited by lack of suitable nest holes. Hunting pressure is high

given the small population size and the low productivity.
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The Ecological Study on Teal at Nanzen Ecological Area

Ying Wang

Tsui-lan Chen

ABSTRACT

This study was to collecl the basic information about waterfowl especially teal
at Nanzen Ecological Area within Kentin National Park for future management
planning. The study was conducted from July 1984 to June 1986. Eight species
of ducks were found, including A_ms crecca, A. acuta, A. clypeata, A. penelope,
A. platyriynehos, A. poecilorhyncha, A. querquedula, and Aythya fuligulz during
migration from October to April. The peak period was befween December and
January, during which approximately 400 dLicks, mainly A. crecca (95%), were seen.

'From the behavioral obscrvation on teals we found that there were no difference in time
budget between sexes and that they spent 65.11% of the day time in resting, 21.92%
in comforting, 9.29% in locomoting, 2.98% in feeding, and less than 1% in doing other
activities. Two peaks of comforting activities were present during the day (8-9, 13-15
hr.). So were feeding behavior (8-10, 16-17). However, the peak of locomoting activity
was found between | 1-13 hr. in the first ycar and 13-15 hr. in the second year.

Ducks were found most frequently {over 70%) in section A and D marsh. On
account of the increasing human activities and water level'in the study area, ducks
tended to move inland to hide in the vegetation and broke from large (>>20) into
small (< 10) flocks. _

If the current human impact could be well controlled, this area will be an ideal

place for wintering waterfowl.
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Development and some management for bird sanctuaries

ABSTRACT
Yao-Sung Lin

Kwandu is famous lor its marsh and bird resources. Many bird watchers and
nature lovers {requently visit this area for recreation, _

To let people and our future generations have a chance to get close to nature
(mainly to bird) in the city, the city government decided, in October, 1985, to
establish a Nature Park {(50-ha) at Kwandu.

This paper reporied the development and management of eight bird sanctuaries in
Japan and Britain. In addition 64 color plates were shown to introduce various

constructions of those bird sanctuaries.
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Breeding/Release Programs For Endangered Birds:
A Panacea Or A Hyth1l

Sheldon R. Severinghaus
December 27, 1986

Background

As 1dnternational attempts to preserve endangered specles
have increased over the last two decades, many management techniques
have been experimented with as means of preventing extinction (Zim-
merman, 1970; Temple, 1977). One approach that has been widely
discugsed, used, and promoted 1is that of captive breeding. The
idea is to breed in captivity endangered species whose wild popula-
tions are declining and then introduce the captive-bred individuals
intc the wild, The expectation 1s that the released birds will
not only augment wild populations but alsc become self-sustaining
members of those populations.

Captive breeding for reintroduction purposes 1s attractive
to many people for various Teasons. It is conceptually simple,
Promeocters can polnt to it as visible proof to funding and monitoring
agencies that something tangible is being accomplished with their
money. As long as breeding centers can be seen and breeding activ-
ities are under way, 1i becomes less 1mportant whether the ultimate
goal of establishing self-sustaining wild populations has been
achieved, Under the guise of endangered species conservation, cap-
tive breeding can be used to legitimize the capture of wild animals
for many other (often selfish) purposes as well and to excuse lack
of concerted action for the most important conservation techniques
of all ~ Hhabitat preservation and law enforcement, There is often
a temptation, therefore, £for zoos, aviculturists, and wildlife au-
thorities to consider captive breeding and release programs as a
panacea - a cure-all for endangered species problems.

In fact, captive-breeding for the restoration of endangered
specles has proved much closer to a myth than a panacea, at least
for bixds. As the head of the Bronx Zoo and New York Zoological
Society, Dr. William Conway, has said (1977), "[Claptive propogation
had made few contributlons to the preservation of birds." In his
paper entitled "Reintroducing Endangered Birds to the Wild: a Re-
view," Dr. Richard Fyfe wrote (1977):

I feel that I must begin this review by stating
that I have been unable to locate a single example
of a- self-sustalining wild population that resulted
from the reintroduction of an endangered bird back
‘into'the original habitat.
Successes have begun to emerge since these observatlons were made
in 1977, but breeding/release programs remain difficult and con-
troverslal.

Introduction

In the last two years, there has been considerable imnterest



in the subject of breeding Mikado Pheasants 1n captivity and re-
leasing them into the wild in Taiwan (Yuan, 1984; Lail, 1984; Hung,
1985; United Daily News, 1985: Ming Sheng Daily News, 1986). This
has not yet been done, and it might be worthwhile looking at some
of the concerns and difficulties 1in undertaking such a program.
These considerations can perhaps serve as reference for reviewilng
captive breeding and reintroduction programs that may be contem-
plated in the future, In doing this, the following comments are
devided 1intc two general sectioms: (1) Determinling the Need and
(2) Determining the Feasibility of captive breeding and release
programs, .

Determining the Need

Before deciding to undertake a captive breeding and reintro-
ductlon program, the followlng questions should be asked and an-
swered clearly to determine the need for it because the technique
is expensive, lengthy, and complicated:

l. Is it necessary for the survival of the specles?
2. Would other techniques be more suitable?
3. What other purposes are to be served?

The first two questions presuppose that extensive £fileld
research has already been completed (1) to ascertain that the spe-
cles population 1is declining and endangered and (2) to determine
that a breeding/release program is the correct management technique
(among many) for the species in question. If the specles is not
endangered, there is no need to undertake eXpensive and lengthy
breeding/release programs in order to preserve wild populations.

Breeding/release programs represent only one of many wild-
life management techniques for endangered species. Others include
predator control, reducing inter-gspeclfic competition, f£fostering
and cross—fostering eggs and young, translocation, increasing re-
productive effort by nest-site manipulation, and supplemental feed-
ing (see Temple, :1977). In designing a management program for
an endangered specles, these and the other more basic and even
more 1lmportant techniques of habitat preservation and enforcement
of hunting laws need to be reviewed and the most appropriate tech-
nique or combinatlion oE techniques selected to meet the specific
needs of the species, Zimmerman (1970) has termed new approaches
to the management of endangered bird specles as "clinical ornith-
ology,” a high-precision, highly manipulative practice which di-
agnoses and cares for critically "111" populations of birds as
c¢linlcal medicine cares for 111 people, Thus, breeding/release
- programs become only one of many possible "prescriptions" for en-
dangered species management, It is not necessarily the right one,

and it can often be more expensive and less effectlve than other
technliques.

If a breeding/release program 1s not necessary for conser-—
vation purposes, what other reasonse might justlify such a program?
There are three possibllities: sclentific research, public educa-
tion, and “restocking." Scientific research: The breeding and
release .of birds could conceivably provide an opportunity to carry




out controlled experiments with birds that are marked and mon-
itored. However, if the speclies is not endangered, wild birds
can be caught for marking and release more cheaply than breeding
them and without influencing wild populations wilth the introduc-
tion of captive-bred birds. Thus, this rationale for breeding/
Telease programs would be seldom, i1f ever, justifiable.

Public education:! Breeding and maintaining birds in captilv-
ity can have educational value for the general public, However,
this purpose can best be achieved by a good zoo with a good edu-
cational program. Release of birds into the wild is not necessary
to achileve this objective.

Restocking: This is defined as the release of captive-bred
birds cof an unendangered species into an area where 1t previously
exlsted but where 1t is now known to be locally extinct. This
purpose combined with its potential educational wvalue provides
perhaps the best Justification £for breeding/release programs.
Even so, 1t should be carried out only under certain restrictilve
circumstances. The specles must first be proved to be extinct
in an area where it formerly existed. This requires considerable
research before proceeding with the breeding/release progranm.
If local extinction is proved true, then all the factors discussed
in the rest of this paper need to be consldered before making
a decision to initiate a breedlng/release program for restocking.

Determining the Feasibllity

Assuming that the need for a breeding/release program has
been determined and justified as discussed above, wildlife bicl-
ogists should then determine whether such a program 1s feasible.
In this regard, several questions should be asked and answered
clearly: :

i

Does the long—-term financial and administrative com-
’ mitment exist to insure success?

. Is 1t economically feasible?

Does it have a cost-effective priority?

Is the gtientific expertise avallable to carry it out?
. Does sultable breeding stock exist?

. Does a sultable breeding and release site exist?

. Will released birds survive in the wild?
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We can loock at the implications of these questions because
they are ilmportant in deciding whether or not to undertake a breed- .
ing/release progran.. Financial and administrative commitment:
Captive breeding programs for reintroduction pruposes Tequire
a long commitment in time and money to be successful. Present
experience suggests that 10 years 1s a realistlic guideline to
use as a minimum for the purposes of planning and budgeting breed-
ing/release programs.

For example, a breeding/release program for the endangered
Cheer Pheasant (Catreus wallichii) was begun in Pakistan in 1978
(Severinghaus et al, 1979), and it appears that success may be
achieved only in- the next few years (Howman, 1986), after roughly -




ten years of continuous effort. Other types of species may take
much longer. The breeding and release program for the Peregrine
Falcon (Falco peregrinus) in the eastern United States, for ex-
ample, began in 1970 and after 16 years 1s showing signs of suc-
cess (Barclay and Cade, 1983; Temple, 1985).

The implication of these examples is clear., There is little
polnt Iin undertaking a breeding/release program unless a solid
commi{ment to long-term funding exists from some source and unless
a solid institutional base exists to implement and adwminister
the program over a period of ten or more years. In the United
States, history has shown an I1irregular, unreliable, and contro-
versial commitment to Dbreeding/release programs for endangered
specles (Conway, 1977). Although there has been no experience
yet with similar programs 1in Taiwan, government funding of wild-
life research tends to be short-term with results expected in
2-3 wyears. Such policles and expectations will be insufficilent
to support a successful breeding/release program for endangered
specles. Perhaps the sika deer project being carried out now
in Kenting National Park (and reported on elsewvhere in this con-
ference) will ploneer new approaches to the long-term funding
of wildlife studies.

Economic feasibility: Breeding/release programs are expen-
sive mnot only in the long time required to achieve success (as
discussed above) but also in the costs of manpower, of breeding
facllities, materials, and equipment, and of fleld expenses re-
lated to the introductionm and monitoring process. Assurances
that the funds needed to cover these costs will be avalilable orx
can be raised for the estimated duration of the program (ten years
minimum) should be received before initiating a breeding/release
program, Failure 1s almost guaranteed if funding suddenly stops
after the first few years.

Cost-effective priority: In'contemplating a breeding/release
program, one should welgh the comparative costs of commiting sub-
stantial amounts of momney to the management of a single speciles
against the comnpeting demands for funding research on other spe-
cles, - That 1is, breeding/release programs need to be evaluated
with reference to overall wildlife research and management priori-
ties. Such an evaluation may show that a breeding/release program
has high priority, Or it may indicate that the same amount of
funds could be used to better advantage if committed to other
wildlife management projects. The answers will vary for different
species. Still, it is a process that should be carried out each
time a breeding/release program is contemplated. This encourages
sclentists and agency officilals to develop an integrated program
of research and mnanagement priorities  and to allocate limited
financial rescurces most effectively to those ends.-

Availability of expertise: Breeding/release programs require
multiple fields of expertise if they are to be successful, Hin-
imum requirements are: a person experienced in captive breedirg
of the specles, a veterinarian to handle health-related problems
of the specles, and a field bilologist responsible for re-introduc—
tion and monitoring of the captive-bred birds once released, In
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addition, full time personnel are needed for maintenance of the
breeding facilities and day-to-~day care of the birds,

Although captilve-breeding can be relatively easy for some
species, it still requires the constant attention of speclalists
trained in breeding. Mikado and Swinhoe's Pheasants, for example,
can be bred through natural mating techniques quite easily in
captivity, and large numbers now exist in registered collections
(Howman, 1979). Artificial insemination techniques require con-
siderably more trainlng, experience, and skill to effect success-
fully (Maru, 1979; Lai, 1985). Such techniques are of iaterest
sclentifically but would not be requlred for successful breeding
of Mikado and Swinhoe's Pheasants in Taiwan.

The point here is that captive-breeding and release programs
requlre professional wildlife bilologists, experienced breeders,
veterinarians, tralned technlclans, and field assistants to im-
plement successfully. The long-term availability of such a staff-
ing pattern needs to be confirmed as a prerequisite to undertaking
a breeding/release program.

Suitability of breeding stock: Any birds that are to be
released in the wild, in addition to being healthy themselves,
must come from pgood breeding stock; this means parent birds that
are physically healthy themselves and genetically pure. GCross-
breeding of pheasant species is very easy and very conmonly done,
It would be wrong to use any hybrid birds as breeding stock for
a reintroductlion (or restocking) program, Thus, birds used as
initial breeding stoc¢k should either be caught fresh from the
wild or have their breeding history recotrded in a stud boock to
insure genetlc purity. To my knowledge, no such breeding histc-
ries exist for captive Mikado and Swinhoe's Pheasants in Taiwan.
Nor were the breeding histories of the Mikados received from Japan
known for certain (Hung, 1985; United Daily News, 1985). And
once breeding programs commence, 1t is mandatory that meticulous
breeding records be kept.

Suitability of release site: In planning a breeding/release
program, a suitable site for the release of birds must be chosen
firsc, Suitability is defined by many factors iancluding: former
range of the species, proximity of breeding center to TtTelease
site, accessibility of release site, habitat, climate, altitude,
availablility of protection, etc, (Severinghaus, 1979). The re-
lease site must be within the former range of the specles and
must contain suitable hablitat to sustain newly introduced popu-
lations. The release site must also be relatively close tog the
captive breeding center bhoth to allow easy transport of the birds
to be released and to allow easy accessibility of scientists to
monitor the birds once released, These and other conditions must
be assured before a breeding/release program i1s undertaken.

Survivability of released birds: If all the above factors
favor the dnitlatiom of a breeding/release program, one final
but important gquestion remains: Will released birds survive in
the wild? The answer to this question, agailn, presupposeés suf-
ficient prior research on the species to have identified the cause

ann



of 1ts declining population and the means to manage that decline,
Unless the causes of decline and endangerment are known and man-
ageable, it is not really feasible to release captive-bred birds.
At best, such individuals would represent temporary replacement
for disappearing wild individuals, Then they, too, would soon
disappear . for the same (unknown) causes. Released bilrds would
never develop a self-sustaining wild population under such cir-
cumstances and would require contlnugous artificial and temporary
replacement from captlve-bred stock, This appears to be the case
for the WNWene or Hawallan Goose (Branta sandvicensis), according
to Andrew Berger (1977): .

Despite the expenditure of some $350,000 of Federal
money ... and of 28 years of effort, ... we still
do not know 1f this population [¢f Nene]l can be
self-sustaining without an annual release of pen-
reared birds.

This situation has resulted in part from insufficient time
and personnel (discussed above) being committed to field studies
of the Nemne which, in turn, has been influenced by the dangerous
and arduous field conditions. Still, the message remains the
same: Lf the cause of endangerment i1s not identlfied and managed,
the release of captive-bred birds can only be seen as an expensive
stop-gap measure. It will not lead to a self-sustaining popu-
lation of wild birds.

.Conclusion: To breed or not to breed?

General Overview

The question was asked at the beginning of this paper wheth-
er the captive breeding and release of endangered birds is a pan-
acea or a myth? As we have seen above, it is certainly not a
panacea, Nor is 1t a myth either, Rather, it 1s a management
technique that has been frequently discussed, frequently tried,
and rarely successful in the wnast but that 1is now showing evi-
dence of selected successes. Given the many constraints and
prerequisites for a successful breeding/release program discussed
above, 1t is not surprising that Fyfe (1977) could not find =
single successful example in his review of the technique. Nor
is it surprising that CGConway (l977) wrote:

The potentlal of captive propagation to be of
aid in avian conservation ... 1s a last resort

In Taiwan

At the present time, only three species listed as endangered
in Talwan are studied well enough to make management recommenda-
tions: the Mikado and Swinhoe's Pheasants (Syrmaticus mikado and
Lophura swinholli respectively} and the Lanyu Scops Owl (Otus
elegans botelensis). All three species are listed in the most
recent edition of the ICBP's Bird Red Data Book of endangered
species (King, 1981). Liu has reported on the Lanyu- Scops Owl
elsevhere in this conference,




In my oplnlon there is no need at the present time for
captive breeding and reintroduction of elther pheasant species,
With greater protection and less hunting of these species. now
than twenty years ago, their populatlions seem to be stable and
self -sustaining, if not 1increasing, in the wild. There 1s nothing
to be gained from breeding/release programs for research, public
education, or restocking purposes. Nor are breeding/release pro-
grams justifiable by many of the standards of "feasibility" out-
lined above. Rather, the best approach for the conservation of
these two species at the present time 1s to ilmplement other man-
agement techniques, particularly habitat preservation and- -effec-
tive enforcement of hunting laws.

As for other avian species, we in Taiwan - the wildlife
sclentists, the officials of government planning and funding agen-
cles, and members of private conservation organizations - should

take a very cautious approach to breeding/release programs. We
should consider them only as a last rTesort and only after the
questions and concerns discussed above have been fully explored
and thought out. This 1s the best way to achieve both success
and the efficilient allocation of limited resources.
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Conservation of Small Population

Ling-Ling Lee
ABSTRACT

This paper introduced and reviewed some basic concepts and principles in
conservation biology, i.e. the importance of the conservation of small population,
minimum viable population, and effective population size. The concepts and their
application are espccially important for the conservation of wildlife populations on
Taiwan, sincc many specics of wildlife are living in isolated mountainous areas, national
parks, wildlife reserves and in reducing numbers due to the increase of human popula-

tion and development, which arc also discussed in the paper.
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Wildlife Conservation at Zoo

ABSTRACT

Zoos are no longer the consumers but the producers of wildlife animals. Many
breeding records were set at zoos. In animal markets, most animals are pets for families
and animals for medical researches, not zoo animals. For ﬁlany species, there are
more individuals at zoos than in the wild. Some species can only be seen at zoos.
Since natural inhabitats of wildlifc are being destroyed and cultivated and wildlife is
under the threat of hunting, zoos are getting more and more important in proctecting
wildlife from extinction. In the meantime, a zoo ¢an offer education programs which
will make people understand wildlife animals better and care more about them.
Conscquently people would like to participate in conserving activities. There is
increasing number of zoos in Taiwan, We should reinforce our conttol of resources
ol 210 animals to avoid endangering their populations in the wild. Also, we should
cooperate with cach other and be engaged in education programs and researches on

animal raising and management, which will be beneficial to the conservation of animals.
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Bestandesentwicklung im Rotwildring
Bayerischer Wald seit Nationalparkgrindung
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Gegenwirtige Magnahmen zur Losung des Rotwildproblems

im Nationalpark Bayerischer Wald.
Ze-Yu Chen

ABSTRACT

Aufgrund der _Uberhcgc und der Nichtcinhaltung des Abschusses vom Rotwild
seit den 60cr Jahren waren die Wilddichte und damit die Wildschiden im Nationalpark
Bayerischer Wald unvorstellbar hoch.

Der Artikel erlautert Ursachen und Ausmag der Wildschidden und analysiert die
einzelnen Mapnahmen des Nationalparks unter naturschutz- und jagdgesetzlichen
Aspekten. AbschlicBend erhebt der Verfasser einige Bedenken geneniiber den
zuktinftigen Magnahmen des Nationalparks.

Red Deer (Cervus elaphus) Management in

Bayern National Park, West Germany

Ling-Ling Lee
Translated
ABSTRACT

Between 1950 and 1959, red deer (Cervus elaphus) density in Bayern National
Park became unusually high. They caused great damage to the forest. This was because
red deer were artificially well taken care of and the yearly hunting on them did not
meet the required quota to regulate the population.

This paper reported and analyzed the historical background and the damage
effect of this event, and the solutions of the National Park to this problem, by means
‘of natural protection and hunting regulation. The strategies used by the National

Park to confront the potential problems in the future were also discussed.
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The status and management of the Taiwan Clouded Leopard
(Neofelis nebulosa brachyurus Swinhoe, 1862}

Alan Rabinowitz

Introduction

The range of the clouded leopard (Meafelis nzbulasald has

béen documented historically from Nepal and SikkKim,
castward to southern mainland China and the islands of
Hainan and Taiwan, and south through Sumatra and Borneo
(Walker, 1975). @lthough the members of this
monospecific genus contain characteristics of both the
larger cats of the genus Pantherx and the smaller cats of
the genus Felis, they retain one distinguicshing feature
that sets them apart +rom all other species., The upper
canines of the clouded lecopard are relﬁtiuely longer than
in any other living feline, a fact that cxzused Sterndale
(1884) 1a_compare themlta the extinct sabre—toothed
tiger. There have been some recent reports on the status
of this.cat.in different parts of its range (Rabinowitz,
in press; Santiapillai, 1?8&), but comprehensive
information on the ecology and behavior of the clouded

lecpard in the wild remains primarily anecdotal.

In Taiwan, the clouded leopard was original]} described

by Swinhoe (1882Z) as a distinct species, Leopardus
brachyurus, but it is now recognized as a distinct

cubspecies, M. n. brachyuprus, historically called the



Formosan clouded leopard. This subspecies is somewhat
smaller, more brightly colored, and with a'relativel§
shorter tail than other membercs of the species
(Guggisherg, 1773). Swinhoe’s early descriptions of this
cat came +rom skins that the aborigines brought out of
the forest to uce to barter with the Chinese, Thég
appears to be one of the earliest accounts of natives
hunting thi=s cat. Since there-has never been x
definitive survey of the status of the clouded leopard
throughout Taiwan, its past and present population
numbers remain a mystery., This cat was alreadr thought
to be reduced to dangerously low levels ouer 135 years ago

CWayere, 17470,

An assesement of the large mammals of Taiwan by
McCullough in 1974 réported the clouded leopard as
possibly =till existing in remote regions of the Central
Mountain Range. However direct evidence of this cat haé
been so sparcse in recent years that come people have
thought it alre;dy extinct. As the top predator in the
terrestrial food web, and only one of two cat species on
the island (the other ic the Chinese leopard cat, Felis

bengzlensis chinensis), the dicappearence of this species

could be of ecological significance to the wildlife

community in Taiwan.

During the month of September 19846 I traveled throughout

Taiwan to determine whether the clouded leopard might



still wxicst an the i<eland. The sc{itary and nocturnal
behaviaor of this cat makes it difficult to observ; or
study under the best of circumstances. This dif%icu]fy
is compounded by the tact that the clouded leupﬁrd is
partly arboreal axnd, unliks many other cats, does not
show promimant marking in the form of feces and scrapes
along roads or trails (Rabinowitz, in press). This lack
of markKing behavior makKes the cat virtually impossible to
track and may be indicative of small or isclated

popul ations (Schaller and Crawshaw, 19805 Rabinowitz and

Nottingham, 1%S8).

Becauce of time constraints and the secretive bzhavior of
the clouded leogpard, I decided it was not efficient to
simply locok for evidence of the cat in forest habitats.
Instead the survey concentrated an interviewing
aboriginal hunters, forestry officials, and cural
yi]lggers regarding recent sightings and/or Killings of
clouded leopards, and the cstatus of potential prey

species in the arez. .
Results

Seventy people throughout Taiwan were interviewsd during
the course of this survey. 0Of 23 reported sightings of
the clouded lsopard, 7 occurred within the last five
vears, 3 were between five and ten years xgo, and 23
cccurred more than ten ;ears ago. fMany of the peap{e

interviewed who had never seen clouded leopards.knew of



thie cat bzing <een or Killed by old hunters who had
since died. However, in these cases, the sighting was
from &t least 20 yeare ago, often from the Cime of
Japanese occupation when Japanece soldiers paid high

prices for clouded leopard skins.,

&alt 7 recent sightings were between 1981 and 1783 in only
two zreas of Tawian; five occurred within the present
boundaries af Yu-Shan Nationzal ParK, and 2 in the Tawu
Mountain reqgion (vicinity of Peitawushan and
Nantawushan)., The most recent evidence occurred in the
Mantawushan region. In August 1?83, a young cloudsd
leopard, whose backK molars had not yet erupted, was found
by Mr. Chang, Wan=fu of -Tunghxi University captured in &
hunter’s snare (see China Poet, August 246, 1934). The
specimen was borrowed from the cwner of the snare,
stuffed, and phntoéraphed. Thie information appeared

reliable but was not substantiated by the author.

0f 24 instances where people remembered the circumstances
surrcunding their sightings of c¢louded leopards, 13
occurred in trees and 11 on the ground. This supports
earlier eﬁeculation that the clouded leopard uses trees
but is not strictly arboreal (Selous and Banks, 1%35;
Rabinowitz, in precss). Sightings occurred-throughout a
wide range of habitats and elevations, from coastal

hardwood forests to coniferous ¥forests s high as 3000

meters,

079



Discussion

Within the last 10 years, thz pattern and degree of
hunting has changed drastically throudhout Taiwan. Laws
put into effzct in tﬁe 19707= rectrict the hunking of any
animal and the ownership of any new firearms.

Previously, hunters went after species such as wild pig

(Sus scrofa taivanus), with dogse and guns. This type ot

huniing increased the chances of inadvertently
encounteriqg clouded leopards because of the possibility
of the dogse chasing the catse and bringing them to bay
(Seloﬂf and Banks, 1235). Although most hunters claimed
that the clouded leopard was never hunted specifically,

they &1l admitted to Killing them on sight when they were

encountered.

In recent years hunters have switched to enares and steel
Jaw traps, all of which =eem readily available at local
ctores. Often, scores of these traps are set in areas
wherz the sign of game is stil)l relatively abundanﬁ.
These trape are left for up to two weeks before being
checkKed again. Many speciecs of animals are kKilled by
this method, often suffering a.cslow, painful death. In
addition, the time that elapses between setting and

checking the traps often causes spoilage of the meat.

Cul tural changes and social disruptions have alsoc had a
major influence on huntihg practices. During Japanese

occupation (18%3-1945> most of the hill tribe villages

~—



were forced to relocate to mare accessible areas along
the perimetzr of the mountains, often far removed from
their hunting areas. Dthef factors ;uch &s better
educaéion, new roads that have increased access}bi]ity to
and from rural and mountzin villages, the loss of 1o and
middle elevation forests, and a scarcity of eaail?“
accessible wildlife,;, have caused the younger generation
as well as many older hunters to give up huntjng 23S & Way
of tife., It is probable that these chaﬁgea also
contribute towards the tremendous drop in clouded leopard
cightingse over the last 10 year=s. However, thxt i=s not
to cay that the clouded leopard population iz sate 6;
thriving in Taiwan. @A lack of recent evidence of clouded
leopards i=s due ﬁrimarily to the disappearance of this

cat from moet areacs of the island.

The dat

w

from thie preliminary survey is not conclugive
but indicates that the clouded leopard might still exist
in'Taiwan, . The onl)y recent evidence is from two remote,
izolated areas of the island - the lowlying packets or
drainagss in Yu-Shan National Park, and in the T;wu
Mountain arex, one of the few remxining Iaﬁge law to
middle elevation forested areas on Taiwan. There may te
other remote pockets where this cat exists, but continuaf
deforestation and the poachiné of the cat’s potential
prey 5pe;ies such as wild-bnar, Taiwan macaque (Macaca

cyclopis), Taiwan serow (Capricornig crispus swinhgei,

Taiwan sambar deer (Cepvus unicolor swinhoeil), Taiwan




FResve s muntjac (Muntizxcus reevesi micrurus), the Taiwan

giant flying squirrel (Petzurists petaurista grandis),

and othere, are factors that are presentiy more
threatening to the clouded leapard’s long—term survival

than hunting.

Sumtnary and Management Recommendations

It i

Ifl

possible thakt the Taiwan clouded legpard 15 not yet
extinct, however if any remain, they surwive in small

disjunct populations 1n remote zreas of the Central

fu

Mountain range. The moast recent reported capture of

w

young clouded leopard i=s, if accurate, evidencs that

i1}

breeding pair might have exizted as recently xs 1732,
The two most likely areée where the cats may exisf iq any
numbers are Yu-Shan MNational Far¥ and Tawu Mountzin area.
I+ they are to survive in these areas, at least for a

while, the habkitat must be stringently protected.

The best form Of manazoment for the Taiwan clouded

leopard, and for the other large game species with which
it coexists, invelves protection of remaining forecsted
habi tat, particularly in the lowlands. Encrocachment,
ﬁoaching, and deforestation of Taiwan’s forests have been'
widesprexd in the_paat and appears to <till be a major
environmental problem.- The survey indicated that al1 the
large game spec}es, especially species such as the Taiwan

black bear (Seglanarctos thibetanus formosanus) and sambar

desr, appear to be declining rapidly from areas that are



anywhere within at least twe days walking distance of
villages or towns. Current laws against hunting are not
working, nor dolthey appear to be well enforced. Fresh
game meat, animal heads and as<sarted parts, and a large
assortment of "medicines" made +from animzxl parts sre
ezsily found in many city aﬁd village stores and

restaurantzs.

An inftial step that could be taken to fucther pratect
and insure the survival of clouded leopards that may
<till exist in Taiwan is the immediate protection of the
Tawu Mountain region with boundaries that imclude as much
low elevation habitat as possible. Thie is not the first
time this area was recommendsd for protection. Research
by Severinghaue (1P77) indicated that this arsa contained

the rare endemic Yellow Tit (Parus holstid and likely

contained populxticns of endemic Swinhoe’s and Mikado

Phezsants (Lophura swinhoei and Syrmaticus mikadeo

recspectivelyr.

Detailed forest surveys to look for more conclusive
evidence of the clouded leopard a;d to assesc the status
of other large wildlife snd their remaining habitat
chould be carried out in the Tawu Mduntain area and
eventually throughout Taiwan. .Such surveys chould also
{ndlude the récording of oral histories from living
aboriginal hunters in order to cbtain a general idea

regarding changes from past population levels of wildlife



species. Finally, ecological research investigating
population drnamics of the large wildlife species is
needed to get an accurate ascessment of the minimum size
of protected areas necessary for the protection of these
epecies. This is particularly important for top
predators such as the clouded leopard which often require
relatively large areas for maintaining_uiable

Fopulations.
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