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e RBSETE » MERTRC B o $RANBRABZ I » thh 1A
BIER o 4t FRBGUBETESERNCERRSCHE - AR —EBERMA
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B EREERER L 8 LA ED L ARE - ARASXBEIRBLE L8
R A 1 B A B WESIERR » 4E3E i B 7 s RO » pIL MR B R L8
W2 0 TTHE BE —ERE S o
RNEY (Food):

ARERNAEVEEYENEYEY » BTbeHARS - £RTHER LS
S BRI £ RS VR » LR 5 3R T A B9 2 SR AR 69 10
FE RIS B R » SR BAAETHESE BERAYZ Y (Tables) o 28E
WS LA A RIS OlE BE T 16 5 HEF B WK
ey o | EROREBNE H ST RESHAM » LAREH] MBEy BEA MBI
 HEERNEERY o K12+ KEILE « B REEEBINGRE » 7050 B0 R
 WEBBEENRWKE - ERHUERY » EREFH LACBER T HE
REIUK o Ho38 % BRI ASS » b NS L B ieh R E R » A5
B B R S I 7 o
TS E #ilE (Home range): |

B B2 RO rh 83 H0% R AR S B REZE 10 ha bl » MHBER FA
SHRSKHRG 0 o4 ( “Core area” » BIZZBEA M ) WS 1 ~ 1.5ha (Fig. 14) o
R oA 0 5 T HRAE S A ST A T T A SRS MR ( RFEI ) 1 76 F PRSI
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B ABESE SRS IR » A TR 4D » BT IR BR X CHZRH
WA o AR RIS 2 B 3 /By o TTER A8 () RSB SRR ~ B FH%
Hi— /NS ( WTEREA ) » REFIARBE » 4 RIEESR » 2EH R FEZRE
» TASEE BAREAG » RS B tSR A% > BRSO P ERRO R G » 808
MER TR BIR s HiERE » ERHEENBEAHN  SRE—PRE -
)EFH (Mating and Breeding season)

SRR B B TR b R 2 e R AT AN T4y R » R E 1985 FL0A K12 A5)
ARE X R F 2 E ARG 5 BE » LB HRG  —EE R BELI -
1985 4E11 4 BF X ZIAFA M » Se0l AR AE » Btz st » A BB SRR i
f R ) B B L CRAL BT BRI B k) o

REBEERMEER TS » BB RTRRER » 7P 1985 £ 9 F
F&E2 AR MMUAFRRAZ KBRS (TX) °
| MmEgES » CRDMEAADREERIE 1985 F3 34 HR K 1986 44 A

1H o7E1985 4£3 A REER » ARBRIWCHASHEARIMEA » #HHH
Hi4E A AHER 1984 1245 1985 sE 1 AR (ERA ) K 1985 2 A ( Yh#RB
) o K ANE R A > WABET HIE & BEENBcHAEANHOREFIZA F
R4 AR

S

iR TURE RO TR 5370 - B B » Foodon (1980) 4§ Ak AR YRIR 5 B3 TH #6BE (
(Species groups: silenus-sylvanus B ~ sinica Ff ~ fascicularis B ~ arcroides Ff ) » 4 BER 7]
o AR AR MRS » 3 A RSE BEREBR fascicularis B » TRAEE IR
REBR 5 KBTI HYERE » (Multimount ejaculation).” o {H £ IR AT B
EEBER » BAL EHERE T ULE « ER THE B, FEEE
B EEIANBETE » (L4 B B RRTE G RN A — R ER KR
KU E95 KBRS » 4 > BRFR X MRBAEETOAR » BESRBRE
B SRR 7 SRR FTLLAE IR SNET T R SR TR E SRR E HRRTE o

YEAR TR B ch e B RIS BT 55 » SRS ERIBRE L » BEGR0H
s 2 M B TS o ITAE M. fuscarach » HIEEUMER T8I RER » BERTHE
EHRS > L5 |3EERR (Wolfe, 1979) o



R TR B MR BT B REREGRAMFREBRE - ALE
e 55 2 R 770 R b B M Y (Orgasm) FOZETR » (A0 A SLBBE RNEIRA
(Mckenna, 1982)0 ZEZR TR BErP » 38 R SR EBHE BOR » EHRBUERGEE
GERAE B4 > HHEBEEHFTHEAT2RERBIES o

Dagg (1984) LS & iR 0ops B RECE B RH—EB {0 » 1 5K B HERR 40 #5 By (Fe-
male-female mounting) Elj 45 HH B37E MENR TR 15 RS AR » SEA2R TR BE-ROE ALl o &
8B TIRB S BB » FUFHRE XTBBHTR » SBM M. fuscara HE T AH
& (Eaton et al, 1985) o 4R 198555 » ¥E M. nemestrina, M. mulatta, M. radiata, M. arctoides
hESY B BEYRERNERN  HTBRSZEHEERRAMNMELTR  (Caldecott,
1986) 0 FRMBEMILEINSETER » BRZE—FEHBHLE XK UEEH
¥4 (Ventroventral) (R MIEESTE S —HER MWK » DI B #B(Perineum)BI B
BIES 55 LEE#E o Wolte (1979) 1E M. fuscata "Pib B RIBMLINVEY > WIBH
B T BE R MR AR R TE 2 o e Ml B ( HERRIEA ) M—BITREAR -

L% R ORERENSEY I SRR ERFNEEERR o 28 THRE
rh s MEYE TR Mt S RS BT SR R » SRR E R R — RS E » A EREM
Aok SRR R TE BRI EE o TIFE M. fuscata, M. mulatta, M. radiata v s HEYE SHIR 1,
HEE AR 5T » FRORR vP DL i R B3 FO 4R BT B2 (Koyama, 1985: Eaton, et al, 1986; Hayaki,

1983 ) o HEMERE IR ANE BBLE ST » 2 M. arcroides P B BR{LL 49 52 3R (Hendy-
Neely & Rhine, 1977; Caine & Mitchell, 1979).

BTG  RAEBRME TEHBRNHEENSS » 2BAETESEid o B
BRI NEI ARRE 2 A » EBR23NWHETEED  F2AER
ATE10 ABIRAE 2 A o SEEAER REH P HEBEEBERE NEY » M mulana,
M. fuscata a8 75 A LA (Tokuda, 1962; Drickamer, 1976).

ERTRES » HEBENXRHER, EEBHARAD 2R o H-pLIB#
BREFRNKEES » YBKZ » RBAKBRED o £ M mulata B M radiata 2 B
MR AR SEHE LZER (Drickamer, 1976; Defler, 1978; Teas, et al., 1980).

EBEEI &b » HE BER A FHESE R R0 EB AR B Jones,
1979; Coelho, et al., 1983) o TE M. arcroides P » HIFTERY A ERE T B R HLE & HoHE 18
ZFLBE DILEREI R ZEARY /I (Estada, etal, 1977) o HREE
THRRERMOBETERS » WEET FE B0 R 2 S S0 R > (BHE A ol &K
H » 88 A EERM » BERER ~ B8 RBEHTRORBAS » BriE fEE
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ﬁﬁ*ﬁ?ﬁﬁ&%%ﬂ&s@ﬁﬂzﬁﬂﬁ¢ DI 40 B i 2 HEBER
. SHRBES 2R Estada FA (1977) HUE RML o

Hutchins & Barash (1976) L ﬁ‘fﬁﬁ M EBEEER R EBE LS %’réﬁﬁ °
£ SPER AR S —EERENER  SRAKEBACEBNES (¥
R 5 R E RS R RIS R BfE 5 IEAMK Kuntz & Myers
(1969) (IS » 4 BERS LELAEABWA T LS Goe R ticks) » BILEXK »

7 45 BRI o A1 T B W BT A 0 B ORERR R R o EhDL B EAR > B
gﬁﬁ@%ﬁmmﬁﬂ% \ 748 7 B R @ BR R BT RMENR » ) g R
HFEH A o SER Carpenter (1964 in Coelho, et al., 1983) R HHE BEATY8EHH o

BT R — A& EEDHEMSE » JUKR R T REREHA - E4
VERS BRE P 8 TR T 2 B2 » ST S ER AN HASEC Clutton-
Brock, 1977 ) o{BZE M. fascicularis, M. mulatta — X BTG B b » AR DUHE B THE) AT/ HRe
RS [ A 7 (Teas, 1980; Sussman & Tattersail, 1981) » 38 2R TR BEHRBAE A o

LEERNEY HUEERETSYE » SEMCaldecott (1986 B MER G » ML
SEBRBGAYT » BERE TR HAS50%3190% o R BRESR THE
TR RS » SRS Y & e B » SE AR A T
SR o A S BERESHE S HUSN B HEE e ERRE » DR T
B CESREE c EERBERN  RAMEBBRA » KRIEWB(Callosciurus erythraeus)
th, @S R BRSO R » R GHE BRI I8 R - AT HES BRI B 1D B
1B T o M. fuscata i METE TRHEYI B BEAYIETY (Tanaka, per. comm.).

B {L3HR TR B S SR S 1 0 » ASClkeh MR BRI R A ) A
H: (Takasaki, 1981, 1984) » EREFHEIR/N o SRR TRE D BB 8N RHE T 865
= (VHEREDREORETARE > DREARKEDER - QB TRIFTES
1145FES BT AL SEMOEDSEE » RYHELEHE » THENEDR
5 1 2 L BB AR B9 SR o Clutton-Brock & Harvey (1977) {EE18H B EEA/NR B
th A YRS SRS HISHEE AN THTERE | MNURBER S/E SN
A1 FO > QO ERBED EER) o OB T RIEHREN AN » T BRI
B B B0 I A TE o Caldecott (1986) BIEHME MR BHEMEWEE SABH
- R EHEER) ; TSR EOEN A AR AN S RE.

ERR B » BNDAE 5 BRRSEETAR » BF tEBRYTRRAM
BB RErOZE B AL » T & MR B 1Yt (Estrada, 1976; Smith, 1984; Caldecott, 1986)




o BTRBHZRRAMBERHY BBHY: 5 XS (Mating season) 7 9 AZ
k4E 9 A » Tt A Birth seasom)F B3 12 BRI KIE 4 1 » IR (Gestation period) K
558 » SR 2 B A (Peng, et al, 1973251973 b s L BUE » 1968) MBI RK
Y o

— BT S » BRER B AR ESS © 5 S HPETE 7 (Multimale group) (Chal-
mers, 1979) » B AR BT B K /NI B20FE 408  (Caldecott, 1986; Crockeit & Wilson,
1980; Makwana, 1978; Marnhashi, 1982; Rahaman & Parthasar 1969; Southwick, et al, 1965; Sug-
iyama, 1971; Wheatley, 1980) @ 2B THRAEEEHI 11 R C 1986 4E 4 A LIAT) » RS
RA — AR ERER » IR Bl 2 7R — A B A R R R o

{EEMB R ERS » EREREAR RS LMHE » SRNEOEE - B
B g AR RA TR > Mr EREN A ARANER  B—RENTRE &
B, S TROEELEREE  HHEbE A ERBEMRRE (Washbum & Hamburg,
1965) » HtH N BEEENFR » MBESARERZNASE 6 > EEHA—
HELER BN TR » HARRREES B » THEEANTHE o
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Fig. 1. Map of study area : Ken-ting.
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Fig. 14.

Estimated home range (outer circle) and core area (inner

cirele) of the study. troop. ( *, ¢ :sites where food remains
and feces were found, others see Fig. 1)

Table 1. Categories of behavior.

Solitary behavior:
-Resting
Drinking/Licking
Branch shaking/Bouncing
Moving
Feeding
Self play

_ Self-grooming
Seratehing
Urination/Defecation
Alarm (Head bob; Tail up; Alarm call)

Social behavier:

Allogrooming .

Presenting (for Allogrooming)

Presenting (for Mounting)

Mounting - -

Lip-smacking

Social play

Threatening (Open mouth threat,
Threat rush)

Serotum grasping

Supplanting

Anal inspecting

Cradle carriape

Passive-support carriage

Enelosing
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Mounted
Mounter _-“m-___‘—____-““-—___‘"_—__—-——-__‘-"--___--‘——__‘--_-—T ____________
M R H E N X F A B C Uniden.  Total
M{AdE) 6 5 5 3 4 2 0 0 0 2 27
R(Ad%) a 0 0 ] 0 0 0 0 0 0 0
HE « ) 0 ¢ 0 0 0 0 0 0 0 1] 0
EC + ) 0 0 0 0 0 0 0 0 0 0 0
N( o+ ) 0 [ 0 1 0 1] 3 1 0 0 3
X{ + ) 0 2 0 ] 0 0 0 0 0 v 2
F( » ) 0 1 0 0 0 0 ] 0 0 0 1
A{dud) 0 0 0 0 1 0 6 8 12 o 27
Bldud) ] 0 0 1] 0 0 0 0 0 0 0
C(Ju?) 0 0 0 0 0 0 3 24 24 0 51
TOTAL 0 9 3 6 4 4 11 27 33 12 2 113
Table 3. Summary table for the frequency of allogrooming behavior. The matrix shows the
percentage of frequency as groomer relative to total frequencies performed by
each individual from September 1985 to April 1986. .
___________________________________ Geoomee i Total no. % of
——————————————————————————————————————————————————————————————————— as total
Groomer M R H E N X £ A B c groomer grooming
'M(A;;; 0 33.3 0 66.7 1] 0 0 0 0 9 0.9
R{AdY) O 14.1 4.3 6.5 14.6 12.4 39.5 8.1 0.5 185 19.4
AL« ) 8.7 34.8 1.4 1.4 17.4 16.0 0 18.9 1.4 69 7.2
EC + ) O 9.7 [t} 25.8 22.6 3.2 0 1.1 37.6 93 a.7
N{ + ) 9.0 12.8 3.8 26.9 24.4 [\ 1.3 19.2 2.6 78 8.2
X(+ ) 0 15.7 13.1 11.1 10.1 12.13 0.5 16.2 1.0 168 20.7
F( ) 0 15.0 25.0 1.1 t 24.14 3.1 30.6 B.8 160 16.8
A(Jul) 0 57.4 0 1.9 0 1.9 20.3 7.4 11.1 54 5.7
B(Jui) o0 15.2 22.3 8.2 12.9 18.8 9.4 8.2 4.7 B5 8.9
C(Jdus) 0 1] 37.5 1.7 0 16.-7 25.0 4.1 14 2.5
Total no. as groomee:
13 142 117 71 T8 1315 124 93 130 52 35%
“-;% of total_é;;;;;ng“=% cf_;IIfgrooming i;;eractions in whieh each anim;; o
was involved
Table 4. S3ummary table for the duration of allogrooming behavior. The matrix shows
the percentage of time as groomer relative to the total time performed by
each individual in pair-wise interaetion.
Groomee Total % of
--------------------------------------------------------------------- time as total
Groomer M R H E N X I A B C groomer groaming
M(AdB) 0 2.7 0 77.3 0 0 0 0 0 22 1.2
R{Ad}) 0 17.9 1.8 4.3 8.7 6.6 56.4 4.3 0.2 438 24.7
H{ + ) 83.2 44.2 0 4] 15.3 12.9 0 18.4 0 163 9.2
EC ) 0 15.1 0 2%.4 22.7 12.6 0 0 20.2 119 6.7
N( - ) 16.2 25.8 0 9.0 21.3 1] 0 24.5 3.2 155 8.3
X( ¢ ) 0 4.2 23.4 8.7 13.5 34.3 0.4 5.5 0 274 15.5
F( - ) i 7.6 35.9 4.1 0 26.0 4.8 21.6 ¢ 315 17.8
AlJu?) 0 67.5 0 0 0 5 11.7 8.3 7.5 120 6.8
BlJu%) [t] 26.17 25.2 5.3 23.7 9.2 3.8 5.3 0.8 . 131 7.4
ClJup) 0 0 0 24.2 30.4 0 21.2 24.2 0 33 1.9
Total time 40 69 293 73 149 223 185 278 180 4 1770

a8s groomee

was involved
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Teble 5. Food species of Taiwan macaques (Macaca eyelopis) in Ken-ting area.

FAGACEAE
Cyclobalanopsis pachyloma *
Pasania formosana *
VORACEAE
Ficus gmpelas
aurantiaca *
caulocarpa
. irisang
septica *
F. wightiana
1AURACFAE
Cryptocarya chinensis *
LEGUMI NOSAE
Leucgena glaucsa
Pueraria mopntang
EUPHORBIACEAE
Aleurites moluecana
Antidesma pentendrum *
Bischofis javanica
Breynia sccrescens
RUTACEAE
Clausena excavata *
MELIACEAE
Aglaia formosana F * % * *
Melia azedarach F,F1,L,Ba * *
ANACARDT ACEAF
Semecarpus gigantifolia R *
STERCULTACEAE ’
Heritiera littoralis F *
SAPOTACEAE
Palaguium formosanum F *  * -
Pouteria obovala F _ * 4
EBENACEAE
Digspyros diseolor F . *
D. maritima F *
PALVIAE
Phoenix hanceana * F
VERBENACEAE
Callicarpa formosana * F
SANTALACEAE

Champereia manillana F *

=
*
*
*
»*
*
*
*
*
#*
*

Immmim

.

Lo | e Be Me i e M) =R
»*

W
2
* :
-»
*
-
»*
*
»
#
*

mmEm
[
-

L 5]

OTHERS
Insects (unkriown species}

B:bracks, Ba:barks, F:fruits, Fl:{lowers, K:kernals,
L:leaves, R:receptacles, S:seeds, Sh:shoots.

Species with * were eaten by the macaques fed 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 study 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 behavior 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 fed on vegetative materials. Insects nearby were sometimes
captured when available. Each macaque, except the adult male, interact with other
members frequently. Adult male was seen allogrooming with adult females only in
the mating season. Mating season, estimated from the mounting behavior between
adult 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 raﬁge of

the troop was at least 10 hectares. No intertroop encounter was observed during the
study.
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Abies kawakamii [to

Pinus morrisonicola Hayata

Pinus taiwanensis Hayata

Tsuga chinesis Pritz. var. formosana Havata
Juniperus squamata Lamb. var. morrisonicola Hayata
Juniperus formosana Hayata
Rhododendron morii Hayata

Vaccinium randaiense Hayata
Rhododendron rubropilosum Havata |
Gaultheria itoana Hayata

Salix taiwanalpina Kimura

Rosa transmorrisonensis Hayata

Rubus calycinoides Hayata

Cotoneaster morrisonensis Hayata

Rubus buergeri Mig.

Potentilla leuconota Don var. morrisonicola Hayata
Berberis kawakamii Hayata

Lurya glaberrima Hayata

Crypsinus quasidivaricatus Copel.
Dryopteris hypophlebia Hayata

Anaphalis margaritaceae (L.)

Ainsliaea reflexa reflexa 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 Havata

Urtica fissa F. Pritz. ex Diels.

Pellionia trilobulata Hayata

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

Euphrasia transmorrisonesis Hayara

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

Kuang Yang Lue
Terng Chun Tai
Yue Wren Huang

"ABSTRACT A

Data based on field investigations and interviews, showed that Formosan Serow
(Capriconis crispus swinhoei) still distributes widely in Taiwan. Its main range locates
in forests, 1500 m above the sea level. Habitats include mature forest and the edge
~ of grassland in high mountain areas. Vegetation ém'alysis 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. Manaéeﬁents o

concerning serows will be mentioned.
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HETE R B

X A

ECTE 2

ABHFIEEE ( Cervus nippon taiouanus ) 7 HBIFH UM » BRLRAEFI—HEEH
B ARAEARS RS FHERRD  DEFEGRER 1969 &M o &
A EE 2 EEE R EANAIT S WEBRE 2R R ER » et
» HORMERE » BB BE e TR o

EABBRR 73 EEFHEEEEE » EATE  ATEVEY B AT 555 4
HEE -~ FRSE FEFHAL ) » SERFABEARE 2SR » LN ERE Y
TG o TSRS 3H ¢ L MEMEH2 MORHT 3 SEEI o B BT S B AERAMEE (i TE
) ALIE T OB 2 S RO ~ RS EAREDR 2 IR B DR B 2 IR 0 3 S Y A
B 0 BY o

%  F

BB WEIERE ( Cervus nippon taiouanus ) TE575 F BEBE B ( Artiodactyla ) » FEF} (
Cervidae ) » TEEEME ( Cervus ) » R LEENEYIEH 17 B> 40 F> 19538 » 7L
FESEH 13 (HEERE » 43 MHEE WIBREE ( Whitehead, 1972 ) » BBHEERES IS AL » B
R xR » S FAFEENMA  HBGETEEMEES » HHbHE—
B> MAlSE—H 20 EEEFERZET » K4 aE R HAERGER Y « £
T HBAERE G » T hHEERSE  SHATHE - HES580MBETEE
300 RIEWIRAHBIE ( SR > 1985 ) » BEREEN » BERBRENNIEELE
SIRNEES ) BENFEERAT D —FHEY BN EEMSEER » HEA &~ £
fT-F-REFTHENE 17 HHEMARSEY, 5B EEESNE 4 8]

HIHE BEBARICE » LhEMAEIEE TS GARE ) HeHER AT 12 HE
— 43 — -



HoEnse (TR » 1985 ) o MRHEENASS FBE » HEEEZ BRI
5 » TSI o S B SR U - BB B AR © B McCollongh 1R
1973 fefe SEEGH TS » HISH I AMMTEETTASE 1 1969 fETE L @H - ATER
e A A P PR A A DR M BLR DL A 0 0 2 P T B A R
VB L 5008 FA 5 h o #9300 SERMIERE o MAEBASRESK 2000 5 » 8
SEBAE 30,000 SHLLE » B ZBERELIKEE ( Cervus unicolor swinhoei ) K & BIERER
¥ ( HEsEHess » 1985 ) 0 DURERMGEHBA & BEEEZ BEXIFE 10,000 ~ 15,000
S B o b4 » DURT B i SR 1L IR MRS & 8 B RS B B A By Y
, T AL YRR 1002 HEES o B i 61500 558 0 S R0 fE R NS
0 B T o |

16 R 60 T E T

RRE BT CERFAEH - LA REHEZ A5 » R R MR AT
HBYE » (IR BT H RS ST R Bt T A A 545 4 AR 2l Bl B 41 VS B AR
o phBRAT ( 1603 ) FFE THER | & BU=HEENNEE » BESKEHEY
NS TAHERR » B AL R R R G R - LA BRI R KBRS B BIR - A BT SR
, B RAFEEREIEE  REMEA AT 20 BEHHE_BREES & (PRES
, 1956 ) » KA RHERBEEHRESHS  BEXBENBEDNH S  ENEMNHTE
1 YE A > B)ERE 50 BT AL » B SRV iR @ R B AHTERE (_C n nippon ) BA
o diR E(1980) T H AR BAERNIED > BREEABRREMER
B ERRH RN » REFRZERNER  BERVMAEAZARER  BE
Wik SRR » B AIBEEHABA - HERREREHREE  f5 HERRIL
WAL TR M TR SR E » HEREERTE BRI 4 0 IR EERRITE T ( Horwood and Masters,
1970 ) o BEH &K EKS > GradiGrams (1982) RIRFELE 753 RRHHE FLFE YV ARLHY
IINEY > — Rl RO > HEERY  BABRR RECMEE o Hoh LU R ERERREE
y HREBERINEE o TEAL BT P B A HERE A & SR RE AR — RE S RV BEEG
FE A B A 7T HE 53 B |

VoI e R M S > TE R RS » REYEZ NRHEHNRARARYE - RS
Bt LI A S » B4 17 B R S ( Horwood and Masters, 1970 ) ©
HAOH FE A ~ A A A0 I A6k o FTBIZ R > BB Mg R
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WARHS RYTIRESE I M o Keiper (1985) FRH 70350 MR 2 T B 405
( Assateaque ) [ 2 HETERE » 1 1923 £ B[ ARE:Z 4 BIB INE 1984 FE— T2 &
WU HET R ( Odocoileus virginiamus ) (R » TERENELXRALHERS &
et A A Y B A R T T B R RIS LA B Al o BB SRS
¥ BERTBIZ AW 35 B WHGE B DERELSH - MABZEE
B 23 BHEY » SOEREEE o

HTERE > FOBRMESR » SR BEARAEE FE ( Damadama ) ~ ATHE ( Cervus elaphus ) 4
YEAER] IR SRS  ATMERE > BARBRGSE » BEMEE  Susscrofs ) NEEZHIK
82 ( Barots and Zirovnicky, 1982) © B AZEA MMM AV BRES » #7008 LR AoV 7 — 8
23 ( Muntiacus reevesii micrurus ) BK BN 5 SEAE2 788 o p b HERN » HiAEHERD A VEEME
TR A TTE S R M » TEVEIE ~ U ~ L e ~ B At
BF » L EETEA HIRATTE ~ I RS ESRE B c L SEAR X HEABNE » HE
BFA 9 1 B @R AR A 9 0 o

it R AR R BAE L E W

LB RE S A EE » REEANERET REEK(7~18 BH
FEELIEA ( 46.4% ) B ( 27.7%) » RER( 13.2% ) (5282 87.3 %
B o RMABAGED ~ K B~ B& ~ B RIS A SHRE > 75 LT »
8 TR 2 S R R B A BT A HE 8 B ka2 4 REALAZ T
SEBEABC 10 ~4 A) RESH( 5~9 A ) - BAVSEEAFRILERESE -
Rt IR A s B AT o EREAN > — BT S » MEREEES » RIEEF—
BN~ AESEE ( 9~108~ 16~ 188 ) » KEEAL H A EDERE » W
HE R TR KRR FRED 2 B B2 AMANTS » ENZ 5 HREA
AR o L SR~ BRI RG RO 2R REESS (KE6.3 % vs

2.6% MEEES.2%vs 2.5% ) o TEREIH » MRS TEBEIN & FOMERE » HEBEIR
HREA A RARRE » H—AZERE IEHEE (7~108, 14~18 ’¥) » BE
T ERER T~ 12 BEHRESH > TAZESDRER FEBE, LT 7~ 92
EHTELR G EHRERABE i~ 12 BrEsaLES - EHREABE o
BT S » MRS R — B2 S A N2 (5] » ML RS % ( 10~ 148)
» MBS ( 12 ~ 16 BF) » ch /T REXIFIGE A WAL » FRERES B3t IRl 30 o Bt



MG FEFE R 2 E L FEAVK R R R AR » BN SR G R I o

SRR ASAEEE 0 HESCRI MITESE 11 R AEEE 2 A » R TEBER
BB EAEE 3~ 6 ARMKREY o MBEEERR A FEBEI S 2R EEW
Y0 YL b FEFAER L FIERFEGCO LI (H1460.0% > B24E
63.9 %) + M AASREES OANER » HAFE A& —BAZ 715 RE 57,5 ~
80.4 %2 ( 1962~ 19714 ) (N R 1980 ) » WEAEMER » FEHBAEH
HAFSEAE 7 ~ 8T - ML 7 A ELGIES ( 1986 G521 83.3% ) » MEFEIEE NE4E
5~6 AR MAEY > EEMAER » B WS » BULATBHN S EA
7] » e AN BENI > L8 B B S BRI I » T S R Rl o

BB EE T RLAEN > AR ST RS » MARSNTEZBaR
WHE MR BRI B2ER » 2EEERERETE ( mastrstg ) ZBEA o BEL
SEEH —ERE BT ARMESEAR » ¥ - F-EREBTEY  BTHETR
R R RS 2R - W S BRI A E % R 198548 11 HE 198645 4 A
BT BB 12 B SERELE AA4 ERENTE 2~ 4 ARBHES
Fo g EERSHEEANBBNESE  HARD  EELMREZ TS TRl
W RBLRE TR > NESISEE » BT BRI S BREULE > JE5E TR
B AR S MR R R EIR IR L TR B o A BTEAR
E R NEE ) BEY G5 Rl HESTROBE ANIEMERIE » 41 KR
SR, T30 K (73.2% ) » AN B RENTR » EEEMH 11 &
(26.8% ) » Hh@IE 7R (17.0 %) BB EERNIB THZRE » MAREE
2R AR KBEE 4K (9.8%) o

RE 2 AT B EHAR» Ta—BRNZERET » % NEE —FEAmkE
 IFTRE AT AL RET R & BHESE o BISLE T A%E » REBEARK AN
BHARE  TIRBSEHTSISSEREE - EIRNTEZ LA AR BEN
B W B R RS ( 3.0%) » FET ( 0.8 Z)RERET0.5%)
H OB -

fh LA L B PSR » B R B AR A RERTY
FEEw A » BRI IRBES A S R ABANE » BABEECENER RRERKH
Bl |22 RSB R 2 S TH  RTMERESURZR2EE » R REZTE
» (YRS B » th TIEA BESHRAETHRES RIRT ER AN AR R 2 AR
W RN P B A B A A B R RE R o

g



SRR F )

FER» WADYZ AT LEZIHASEOER  HoRZBREARTHN
(IUCN) T B2 kB SHEB /RN 1974 461 A By RS e EE HE TRV »
R S R EA R ER Y — o 1982 EEHEEASEK REIEHSH K
%15+ (S. Lee Campbell ) BN AW LEET < B » KEWK M ZRABL R
KB RERRER S FREREEARER AR P ERROREEBREN S
THBERBY  WESBY ITH B8 BRE - MY BhREAERNER  KriE
EREEEHE/E > 2 NS AREETHE L - R BHESEREABETES
EAGR » MR O R AL B A ) LRERA ERAERGE T2 B RURHRIERE
L {0 AP v YO o

SRR ENRAZANRERRBBRIEE S EEHE HEETRESR
3HI L BEGHH  FENEEE S T AR TR I SRR O BRI B B R
R EEBEEEIRE o 2 HEH RESEAEETRES  HEEES FERIFE o
3EEN . AR ELEETREEMTH S AABRES  HEABRCWER GRS &H o
BRTEE W HEES F RS AT » B RRATS B 2 Woe T » SI¥SEAR
F 2 TRRE By o 346 B 3 SERCs IETE A7 TARS AT

| S I B ERREREAE S B TERA RO AERES - it
EEAMNESEAIGES 2 BT REREE/ MBS RTRFANETERAE
» YG1E B B SR e T TH B AR L 42 W B M S o

2 &% HEER AR W Gl (VSRR BIEERRZ M- E55R
FREY » RERAE SRR ERGRZFE  QABEERENEEREEEYEE
HECHE  EEENMYESHERMERBLBRS ) OBEZ RMEN » HAk4L
BRERAHZAS OECEATERERENZIKE » O EEEEE L pEE
R RER DR 2EE » OBBEZRATRERNZ KE » (1B LBF - F4HZ
B 5 s B % o |

IO B BMERA T BYEEN 22 HeRETERE - 5SS
17 £ e » ATHREHEET R ZBEESA o

4 AEERETHRBIERE (B—) | SROEEHERS BL e kBstd » QF
ETHRPLRES T ECER ) OFS A SHEREE BN » QEREST B



BREEHEEZEREE  RBTEREE LERZEORR » 1S EHNMR
RPN B ERARABNTEETENSA Y » RECERENES MRR R
WROE » LER FEONEE T » REERNEEEEHHZ A8

P

AREL 1956 » Tt EBEBERIHERARAE S » 5BETFEA 10(2):
131~ 147 o |

Ll > 1985 > MEKBEABRPRESRRCZHWE  CBRIEEESCHEL =4
ERE  BTERRAREHERE p. 3~62 0

MEBE - 1985 » GEENEDYNGYHBEOR  FLHPRATRTED ) AE A
WY EREBTRE p.1~9 ° | |

M HE ~ B8 RS2 ~ TR > 1985 > SEWEERRANABHE » BT
BEHBEZHRCTZEERE  BTRFELABEER » p.248~275 o |

irt e 1980 » VHDARELE L OEE——RAROBFMRFEEYPLEL T KAAR
HIAkeEr » 5> 154 pp, °
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- The Restoration of Formsan Sika Deer

Ying Wang
_ABSTRACT

Formosan sika deer (Cervus nippon taiouanus), 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
]969. 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 very 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, physiology,
pathology, animal husbandry and history, divides the working process into 3 stages:
preparation, release, and follow-up. Now we have accomplished most work in the
first stage, including: the restoration site selection and planning, the nuclear herd

selection from Taipei Zoo, and the relevant information collection.
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A S

BFI5 (Wil boar) Z B IMBEE H (Artiodactyla) J5%} (Suidae) fy K U5l 804 » BERR
~ 58~ FEIN o ERIREFIETIZRIK (Sus scrofa var. domestica) 7] I A5 L8658 » PN SR EEIN B 5% (
(European wild boar) ~ Hi l¥F 3 (Asian wild boar) ~ BB KM > B ERER ——

Sus scrofa (Birmingham, 1983; #k » 1981 ) o

BB S YA S5 BN & B (Formosan wild boar) » AKHE A $B4 L35 o 312277 (
1931 ) REEFRE ( 1969 ) HIBE BT KB LITS Sus leucomytax taivanus » B2
HRAZBNEEE - N8 » KAWEEII0Z BB 5 Sus scrofs 5] — 1% » EBZE8E
Ky ¥F 75 BH 4 Sus scrofa taivanus (Jonesetal., 1971 5 #k » 1981 ) o

EBIF RN EHNAFABHSFETSELU R » BFEHESEVE FAERRE
CHEHERE BHRE BESE » Myl RERBERLE o 4 » BEEEY £
e BiTiE L NASEL RESRSREZHT (B 1969) » KA 5
RSHK o |

EETEIMRER2E > BT E—EIER 00 ARMWER ~ W8 ~ B~
I~ RS A EBBFHEABE o B E ( 1985 F— ) BEBEE X HMEE 1940
EAVHIR 0 ~ 3,000 2 RFEME] 1980 £ 1R 1,000 ~ 3,000 A RFHF o =
W > FHEARGRERILE RB5S B EE LSS 5% 00 SRS A BEER
EREDORERERN » £&AMHERENWS 2 QR EBEER500~ 800 2 R H
BOIEREND MBRI00ARUTHRTHE—ShELE ST o 8y » FEEEN
EREGERNE BRIZT » EWMEFHN KB EZH T KY8E (McCullough, 1974) »
BMERBAE > EBEHEA MRS SRR AN B ED o

BERERN » BAEYHE S T3 BKE BEE 65 HES T~ /g > o4
TRT AT TIZ o REEERE S EF RS BB ML E E 5 MR AE o BRI AL AR
Appalachian Mountains) Bt WEF S K F B B » UM RY(E T 89.4% (LIS L R E
Acom R IREHEIZR Hickory nusfF: ) » BiAHERYINE 6.4% » KIBA(5 4. 2% (Henry,



1972) o BEWEHE ) EAWELE AUBE B » TEEE R4  TEEEGE
et R B TR ~ %~ 3 RO FHERFITER B (Rooting) B th—BE5 T +
HEchEL g ~ 4 l% My NE B B4 - |

— M MS RS BB EHAREYUT LERRESE - BARARFENSD
So SEAAM  ARERE (R 2008REH ) —EROTERE - HEHEEE
ERE R R E 700 AFBE 70 AF » HERE o FERN - WREEELK
R TS RA L » BE LTS ERE TR (Tidell, 1982) o FLUERE 4 B WF Ak
FORSE » RS TR BB AE T 25 o AT - MERMEEEE
R ENR NS R AER » BRBA LA - ABMBHIE RN o

McCullough (1974) iy 55 B th fE 13— 42 » MSRBE WP RREKTS » DR » 5%
PR B — I RIER Y (Game animal) #9787 Bk o AR R EFIEA0M (R EH MR
¥ > 4RO IS B R T R T R Y o MEARINI, » 75 FRSEM T I 440 2 5 Tty
2K RAMEMF DY > FERZ o BEANE » EXTEVZAREBERR
TERE 2 05 2 WIRERIPHCY B O — ISR o R0 2 (0B A HHF 44
THEZ 08 » A TR HIE AR T » BB o

EEI TR AR R R E AR B BB RS - ERERES » AHEE
BEEMAATES o B2 » FASHENHETUARSR  BHUATREEDY o

L /EH) (Tracks) ! §iT6e BB Ayt — B ( =~ MUEE ) R1EH BHW A FLA
R IERHER AR DT ERTT A R B BED o Jay T  HELEEER - 4
Bl s MEEZ ~ ERELEBRE RSES ~ i » FLERERRT » W
WO R T % B (Dew claws, JRED ™ ~ 7BE ) 1 » SRBHEE LR DY RABRKWETN o
HK > —BE > FHN=  MEBEBEEA o BRERLBEE - HREY -«
B UEBHZTHRBHSSHE » 2 HE 2 E0E BT EFEIATS R o FH
KNBRGE R ~ BB R PRLAES B B TR R IR » PO BRED T SRR © &
MBI B B - SRAYSHEANETAS » EXEERERIA/MIERS &
by 2R ZDRLZ B » % RS R AR R W BRI o DR RS HY S
B AREB— TR o

2 HEs# (Dropping): ZEMREFSSAUHEE » B (361 B » SUSHR » NERE - F00RR
) BPRETETR RIS BINTL » (R IATR S0 o 5 B8 IR T RE D 08 » WAL
BT TSR MRREE BT R B SR B RS T

o



3 7% (Pathway) | EBE A > HRETNE - BRRHERRESECEE
R < W) 0 B RO ESY R B/ NERY - RS TE Y A1 M
% > RE SR o |

8 HiHR (Rooting) : HEWMIFHEEEZ % AHAH & » MR EHHKAHHYELET
B o B IRE R BN — - RS /DHE /KN c HRNERERAE  BEH
BIE AR RSB > B BR B SRR TARAORTE » 3 IR —
o PEHE B BERMTR « SEAAM » EXEFRRCES AR BH— TIES
ERBEEENEE B =+ AR  ELAREENKE - EEENEETEH
B— SRR o BONEOE BB ARAOT B (Bouchner, 1982) © FR M EEWH T2
SRR » T R B RE RS o AT B IR MR B RO TR » BESH R

(Singer et al,, 1984) » 7 AR AR T LIS Bk E A0 1 » s A RS IR SR
LHE AR B WS » RS TG B ATAEER o |

5 (Nest) © BEETHEERNSRE  TEFRMET » RIA—B—ARFEX
NG HE © 35 B (SR R ERSR A0 H - BEREF KR Z R B ABZ SIS
HEEMS [ ] SHERBELKRE » ETES  FBKRNSIETEE I
BT LE] s AT IS —— — MBS IE TRER ~ TR S — B R
TE0S Z0HOIE BB $5 3R T o -

EREEEAHEEY > BEH1.5AR » RA—EIHAD « AQDK 20 AD%
£ BADRATEA 90 A4 » BHEHMHEEYE » AN ( BRI 2
~3ASNE) BB B L FEAREENE Rk o BRKEERE A o

2O BT 5 59 LI B HIRA - LB RS EHEE 4.5 AR S HZ NEHBEREHSD
B +HEE  EXMYESE—RBRFRES  EEUSAALEHES TR
WBEE R R c BRRMAEEA BN (KK - 8D AVRERE S BILA
BB o M2 > EPETER RS BT B BB E SRR » DB AR08 F4 ~
5 {53 1 44 5 i o -

RS WAREBY S EE—T » YEBERE - SETRBA IR - LB
=5 T ARERARL » BRTNEER WAL ELEERE » Kb AWmen EH
o W RAT R I — AR o B — R T 3 ~ 8 SRR AU ARy (0 - (P HmIELT %
L) BT R BB A0S o 35 SUEERIFE R M — SO B B B 5 A (Hansell, 1984) o

REEAEREEENEATAY  ASbBTRISHE o« SR S &
—HEE N ELANRENNEERY (FEEYD ) BRZGEN  MAANER

_53—‘ o



NEF SR ( TE) ERBH  RLBRERMTHEELHEAEES -

TERIEREANAR s FHMERER > HERERRH > HENBREAEE
AT - ME B EEN B (BREUETSRBAEE) » THUEYRAEE—S
HRR R W ETSE AT ~ B9~ RKRIGR - BETRS% -

6. FITE (Wallowing) | EBEFHEMEH 5 BF BRI HEERELR » BENTREASE
> TREBERT EAMENE > REESE TERLBREKE - B - SiERAER
M- DR EE A 5 AR A 2B HERR o RFERZME BYA RS i
R& BEFETEEARRN T HERKEITERE o SRS IRAE I RIFEE
IREGE X = TR BT K BE o |

7 BHRIEH (Rubbing) : BAEFHEERB 2% » AIBESSBRNER - BRHAY
A% » MBS B BENE Y SRS (Bouchner, 1982) o BRI
ERNEE > ARANSHERENER » BEERYTHERMBERT NS o RME
W 2 HBIEE T8 5K LSBT SE VR 73 15 L (YUt B o

8 HAth: BIMEE > RPE EXERANETEBEER 6 ~ 7 BHULHER
BRADKCER o BN E SN » TRIER—BFEE - EXHBEAT TSR BILEE
BT RTINS o AR ARBRARTERHET ML E RS HERERE » &
BB S RTREEORERR > EZES - |

Dl it T— e ARR B A NEH SR ENIHE PR B BHNHRE - BA
BMABEREKLATUER DRV REDHS  BORMAEZKBEREE - R
HHGR 2 RENELSY ; BE s REUPEZRBEELHAS - WHRH K
HEEBEH > RELEGDH  FRAKS ERETEIHERNEA - RFAERS
B BCH EEEZRT KN BERREE > ARAFERTR o
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Formosan Wild Boar

Jung-Tai Chao
ABSTRACT

The general taxonomy, morphology, distribution, feeding habit of Formosan
wild boar (Sus scrofa taivanus) are described. The Formosar. 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,
fubbing, 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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AHRRFE BICSYEE ( Oncorhynchus masou formosanus (Yordan & Oshima) ) 5 B /i I5;
CEHAMAEER N EPRABB B c ERBL IS AS - aE A5
BT R A IR 16 MARYE A > I EURISHERL (Ecdyonuridae) 4 48 ~ /1
UFF} (Ephemerellidae) 3 HE ~ #24EF} (Ephemeridae) 1 %8 ~ PG 07 Bl (Baetidac) 6 & ~ MG F
(Caenidae) R /NEEHER] (Leptophlebiidae)#$ 1 #fi o S h LM RFAB W BHER HE DR
AL BREREER IR BB Rithrogena japonica Uéno X Baetis Bl o T
RBAERE  —RTSHERBULELABRS  LHE+TAH ; THRIESE
RRERZEE N QLS TR A EHT KAAY - TRAANBEREE K8k
 IFREZILERBREPHREDE « B » AU RHB 2 BEEREE ; ESH
A A N — PR o

—~ & 7

KERBHERTEHABR P2 EERA (A » 1962 5 M~ %> 1977; Cummins,
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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) . Rithrogena faponica
Ecdyonurus sp. A.
Epeorus sp. A.
Heptagenia sp. A,
Baetidae _ Baetis sp. A.

Baetis sp. B,

Baetis sp. C.

Baetis sp. D.
Baetiella sp. A.

B. bispinosus.

Ephemerellidae Ephemerelia sp. A,
E. longicaudata,
E. japonica.
Ephemeridae Ephemera c-f)rientalis
Leptophlebiidae FParaleptophlebia sp. A.
Caenidae Caenis sp.-A.
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Table 2. Monthly change of the number of mayfly nymphs at Station 1, From
Mar., 1985 to Feb., 1986

Species

Mar Apr

May Jun Jul

Aug Sep Oct Nov Dec Jan Feb Total
Baetissp. A 4 5 10 = 3 5 0 2 8§ 85 179 16 319
Baetis sp. B 46 77 5 22 17 0 0 22 6 68 93 | 357
- Baetis sp. C 3 12 8 13 33 44 2 8 61 22 16 6 228
Bactis sp. D 2 2 I 2 23 34 2 4 13 354 52 11 200
Baetiella sp. A Q ; 0 6 3 1 0 1 0 0 2 1 15
B. bispinosus 0 1 0 3 1 Q 0 2 i 1 0 0O 9
* R. japonica 73 1l 52 86 67 43 3 16 31 121 55 2 665
Ecdyonurus sp. A 0 5 7 4 17 15 1 2 2 8 6 1 68
Epeorussp. A 0 1 0 1 0 0 1 0 0 0 0 0 3
Heptagenia sp. A 0 Q 0 0 0 0O 0 0 0 0 0 0 0
Ephemerella sp. A 1 1 0 0 0 0 0 1 0 11 1 1 16
E. longicaudata 1 0 0 0 0 0 1 1 1 19 S 0 28
E. japonica 0 G 0 0 0 0 0 o 0 0 g 0 0
* E. orientalis 0 0 0 1 3 2 1 9 0 0 o 1 8
*P.sp. A 1 1 1 0 0 o o0 0 3 8 1 4 19
Caenis sp. A 0 1 0 1 0O 0 0 0 -0 0 0 3
131 223 84 141 168 144 11 59 126 397 410 44 1938
Total 438 453 196 831
*E. orientalis = Ephemera orientalis
*P.sp. A = Paraleptophlebia 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
Bactis sp. A 11 14 19 14 3 11 o 7 3l 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
Baetissp. D 3 5 4 5 4 8 0 2 3 4 3 1 42
Baetiella sp. A 0 1 0 0 1 0 0 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 10 13 3 14 9 2 73 132 Q@ 299
Ecdyonurus sp. A 1 11 6 t5 10 7 0 3 7 6 3 4 73
Epeorus 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 0
Ephemerella sp. A 0 0 1 0 0 0 0 0 0 6 17 0 24
E. longicaudata 0 0 0 0 0 0 G 0 1 4 2 0 7
E. japonica 0 0 0 0 0 0 0 0 0 0 0 0 0
* I, ornentalis 62 12 23 45 63 33 3 8 18 2 5 2 276
*P.sp. A | 1 i 0 0 0 0 5 1 2 1 14 26
Cac¢nis sp. A 0 | 2 t 0 0 0 0 0 0 60 0 4
' 99 127 74 121 113 76 22 66 90 278 233 176 1375
Total 300 310 178 587

*E. orientalis = Ephemera orientalis

*P.sp. A
*R. japonica

= Paraleptophlebia sp. A -
Rhithrogena japonica



Table 4. Mor.hly change of

the number of the mayfly nymphs at Station 3, from

Mar., 1985 to Feb., 1986.

Mar Apr

Jan Feb

Species May Jun Jul Aug Sep Oct Nov Dec Total
Baetis sp. A 5 2 7 0 o 0 0 0 6 30 7 2 59
Bactis sp. B 19 45 0 0 0 0O o 3 2 26 157 73 325
Baetis sp. C 0 3 6 0 4 0 1 9 38 34 0 1 g6
Baetis sp. D 3 3 2 0 99 351 0 20 22 80> 13 7 600
Baetiella sp. A 5 4 4 177 11 -6 1 13 2 23 9 1 256
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 i34 256 108 879
Ecdyonurus sp. A 0 i 1 0 1 0 1 6 8 25 7 9 59
Epeorus sp. A 2 P 1 6 6 10 0 0 1 1 9 0 38
Heptagenia sp. A 0 0 0 0 0 0 0 0 0 0 0 0 0
Ephemerella sp. A 5 16 4 1 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 0 1 0 0 0 i
* E. orientalis 0 1 9 1 2 "3 0 o0 3 1 0 0 20
*P.sp. A 0 0 0 0 0 0 0 0 1 3 0 0 4
Cacnis sp. A 0 1 1 1 1 5 0 0 0 0 0 0 9
771 241 56 249 144 418 7 89 204 453 490 215 2643
Total 374 811 300 1158
*E. orientalis = Ephemera orientalis
*P.sp. A = Paraleptophlebia sp. A
*R. japonica = Rhithrogena iaponica
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 0o 0 0 0 0 0 0O 0 0 0 0 0
Bactis sp. B 0 0 G 0 0 0 60 O 0 0 0 0 0
Baetis sp. C 0 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 1 0 0 0 0 0 11 51 1 3 68
B. bispinosus 0 0 0 0 ! ¢ 0 o 2 3 0 1 7
* R. japonica 0 3 0 1 i 0 0 0 1 1 33 0 40
Ecdyonurus sp. A 1 0 0 0 I 0 1 2 2 12 6 5 30
Epeorus sp. A 0 0 0 0 0 0 0 0 1 i 0 0 2
Heptagenia sp. A 0O 0 0 0 0 0 0 0 0 0 0 1 1
Ephemerlla sp. A 3 3 1 0 0 0 0 0 229 25 26 89
E. longicaudata 30 1 0 0 0 ! 0 7 260 19 4 61
E. japonica 0 0 0 0 0 0 0 O 0 0 0 0 0
* E. orientalis 20 4 11 19 39 11 0O 7 0 2. 14 109
*P.osp. A 0 0 0 0 0 0 0 0 Q 0 0 0 0
Caenis sp. A 0 0 0 0 0 0 0 O 0 0 0 0 0
Total i3 6 74 43 169 83 19 10 117 542 218 257 . 1551
93 295 210 1017

*E. orientalis = Ephemera orientalis
Paraleptophlebia sp. A

*P.sp. A
*R. japonica

Rhithrogena japonica



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 0 0 0 0O 0 o0 0 0 1 4

Baetis sp. B 0 0 0 0 0 0 0 © 0 0 3 12 15

Baetis sp. C 0 0 0 0 0 0 0 O 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 1 0 0 2 16 28 90 23 197

B. bispinosus 0 3 4 18 8 1 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 1 0 0 0 1 6 0 5 15

Epeorussp. A 0 2 4 3 8 10 0 2 2 7 1 3 42

, Heptagenia sp. A 0 0 0 0 o 0 0 0o o 0 0 0 0
e Ephemerella sp. A 14 1 3 0 | 0 0 o 7 59 42 49 176
E. longicaudata 1 0 0 0 0 0 I 4. 9 46 14 4 79

E. japonica 0 ] 0 0 0 0 0 0 0 0 0 0 0

* E. orientalis 2 0 0 3 2 3 8 1 0 0 0 0 19

*P.sp. A 0 0 0 0 0 0 ¢ 0 0 0 0 0 0

Caenissp. A 0 0 0 0 0 0 0 0 0 0 0 ¢ 0

Total 30 38 78 158 46 44 16 29 65 215 193 184 1096

186 248 - 110 592

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

I

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 IJan Feb Total
Bactis sp. A 0 0 0 4 2 1 2 2 11
Baetis sg. B 0 0 1 14 71 101 20 38 245
Baetis sp. C 4 8 0 14 5 9 4 2 46
Baetissp. D 12 44 0 4 0 1 2 0 63
Baetiella sp. A 0 g (I) : 8 8 8 g (1) 1%
. bispi 2
V*_%l.);sol;a]%saus I 3010 0 11 55 25 32 137
EEgixonurus sp. A 0 | 1 3 0 2 2 Q
Epeorus sp. A I 0 0 0 0 3 24 1 29
Heptagenia sp. A 0 0 0 0 0 0 0 0 Q0
EphemereHa sp. A 0 0 0 0 3 5 i 2 11
E. Tonicaudata 0 0 0 0 3 16 2 1 22
E. japonica 0 0 0o - 9 0 0 0 0 9
* E. orientalis 3 7 0 0 2 1 2 0 15
* P sp. A 0 1 0 -0 0 0 0 1 2
Caenis sp. A 0 0 0 0 0 0 0 1 1
Total 23 67 12 46 100 192 92 83 615.

It

Ephémera orientalis
Paraleptophlebia sp. A
Rhithrogena japonica

*E_orientalis
*P.sp. A
*R. japonica

I
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Table 8. Monthly change 61" the number of the mayfly nymphs at station 7,

from Jul., 1985 to Feb., 1986

Species Julk Aug Sep Oct Nov Dec Jan Feb Total
Baetis sp. A 0 0 0 ¢ 2 | 2 2 7
Bactissp. B 0 0 1 0 71 101 20 38 231
Baetissp. C 4 8 0 8 -5 9 4 2 32
Baetis sp. D 12 44 0 44 0 1 2 0 59
Baetiella sp. A 0 0 1 3 0 0 0 1 2
B. bispinosus 2 3 0 0 0 0 8 0 13
* R. japonica 1 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 o 3 24 1 29
Heptgenia sp. A 0 0 H 0 ¢ 0 0 0 "0
Ephemerella sp. A 0 0 0 0 3 5 } 2 i1
E. Longicaudata 0 0 0 0 3 16 2 1 22
E. japonica 0 0 0 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
Caenis sp. A 0 0 0 i 0 0 0 1 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
Statjon 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 B0 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
— 70—
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Fig. 4. Monthly change of the number of the dorminant species at station 2,
from Mar., 1985 to Feb., 1986
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Ecological Studies on the Ephemeroptéran
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., Ephemeridae, 1 species., Baetidae, 6 species., Caenidae,.
- 1 species., and Leptophlebiidae, 1 species. And the key of these species was made too.
As meanwhile, monthly chénge 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 streams. And the results revealed there were

many mayfly nymphs were collected in winter, especially in December, buf fewer

in September.
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TR RSB SR ERERRA s TEMESEBA LR AS B EEKE - =8
B A GER MES2 -2 -2-2 » BER21)—-2-3-3@-2(1;
0 ) By EMEREEE (38) XMERR  BEARER - 48R E AR HEHLHRAR
78 E MRS EE A SRR EAEE R R » AR RER TS FALE
=R A EASEE  WRARE » FREE—PHE o s bR REREL
AR HERES o

7.2

Al

ﬂu‘-

UIHE ¢ Hynobius ) REEMEAHREAHEMER ( Uodeles ) » TERBRKE
R i A REKET » ARA GREAEEEMEARR S » TEER

S REEN » IRATAZ » BAESHHNRKE  FTERGFTRATE  SFES
U~ VRY T AR SER > B4 5 @IERBREL . BREAA
— SRR ( parotid gland ) ° BB REKEY » BB IEIE o BB — M AR (MREEEL
Y > BESEAEIT o B M AU BN INEE ( costal groove ) » MAHEEILER - BR > 2
BB At B R o MR 2T ( sperm receptacle ) » TR R o SIBRACY » 44
RERETY o YT BB A ( pond type ) FIEEYR ( mountain-stream type ) ©.ill
ERG A » MBI CH nebulosus ) FEMERE » SR MG —H Tk ; BRAY 4
s TIEEEE AR A (H naevius ) FEREET A > R EFHHE  IIRARHAEER(CRRR A=
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The study of salamanders from Taiwan (I) — History,

Distribution and Morphology.

Shyh-Hwang Chen’

Kuang-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
phalangeal formula of fore-limb is 2-2-2-2 and hind-limb is 2(1)-2-3-3(2)-2(1;0) in
Taiwan, this is a little different from most other Urodeles of the world.

Although variations among Alishan type, Nengkao type and Nanhu type hynobiids
are confirmed 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 diséussed in the

paper.
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AN ZEM =ZE42EB-

AR (AT TR« T RS S B IR EEMAASTE ) SR
RAEE s + LM B o Hrb A3ERE W AR B —Z (UMW (Tekydromus hsuehshanensis 1E
WiE} ) (Lin and Cheng, 1982) ~ & BIEMT (Lygosoma raiwanense » AFET#E) (Chenand
Lue, inpress) 282 8 MRER VAL ENE— IR  (Lepidodactylus lugubris BEFERL )

« REERL B (Hemiphyllodactylus typus) LA (Mabuya multicarinata BEETFEL) ~ FnE
B (Varanus sebvaror B} ) %A% (Ota, 1986; Cheng and Lin, unpublished data) 5 ¥[8 454
FEA . BMELE (Gekko kikuchii) ~ B BEE W (Takydromus formosanus) « 7% B (Taky -
 dromus stejnegeri) ~ B Bl (Takydromus santeriy ~ Z ||| H W (Takydromus husehshanensis)

“ B [CAS W (Jopalura swinhonis)  ~ BAEKREW (apalura mistsukurii) ~ £ IEM (Lygosoma
raiwanense) ~ FIG WPE U (Ophisanrus formosensis) F .8 » ¥G 2B BB ZAHZ
=t HBRET+—EHEaE 0 BT ABUANRES HEY  THRMEER
OEHHEREARES (8 ) s OES HEFEENRR( 56 ) s ORRHEFR
K ESHEEHE (A8 ) s OESHERRER (—8) -

ERSEAE B E=1TE,  BERHNETHAE  SRRNER > A H
chBE e R A5 R BT (Hemidactylus frenatus) ~ SETEMR R (Hemidactylus bowringii) FI<FE (Gekko
_ Japonicus) = ; RETEAE | B KE W Japatura swinhonis) FNEANE M (Japalura mistsukuril)
M IEHTR AT RN« AREMAIES BW =M - FRTRE  SREN . REE
Wi (Mabuya longicaudara) ~ BERAZET (Eurr;eces elegans) ~ PR OFE T (Eumeces Chinensis) &
ML (Sphenomophus boulengeri) ~ H) EERE W (Sphenomophus indicus) 1 HHEIE M-t - R
SR THAEBEREES M LEHEERL » HbBUW (Lemprolepis smaragadinum) 7] 58
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EfERBBEE

=~ BRSO

HEE WIS ENERERE » MBE Y  BANEERS GBI R B A5
SR T AR AT B B R M 1 5 L B > A T AR BReP SR O R A
BhR BTG ST 0 A ATBTEABREN N ELE o B EEBBEN RAET RS
BT AR CME—) | |

O AR — B S R B B REEAKAVNRE - A ARSI
W2 B o AL « WB RN BRI B o 2 B 0T B G B0 s o

OLEH—BEREESE  ARANMYE AR RARENRLEE - 2
LBE&H > RS —EHANERS T AR THRE » B88 E/K EMREE A5
FE AR R R o 3B BRI R R R AE YL R e U BB BT o ARIS TR,
RO 5 BRUATET  FERATET - IREHGEN - F T SRR T MR 1L 2
o | |

S BRA—— B B AN > AN S Bz SET R
e B o ARTE TELDERR ORI SR « BB A SIS X0 KNS
HEEHIE - MR —EIX WEBR—T/\EARZ EMBE o

09 R R B ——— S S SRR AR L R AR R R R S S o A
AU KR > A6 S AL S BTIR 2,400 A RDIF 2HEE o

@EEH—BEEREYNBE » BIEEE - BRE 35« TRS  &5EE
R A B  AEIR BRI ES o T ESHESB AN » IR 1,200 AR
MT 2 HE o

DUE R R W R R B IR S R — RS A o E— S s EEED
TaEEER : OFKBERE  FI : BRE e fiieEs BE - BB E - BEEE b
TR o {E] R DD FEF MR W0 2 05 MBI 071 ) 5 MR BEL WA T ESUIRE > THED
P S 0 A A SRR SRR B 0 ORISR R B0 EBRUEET S5 S H AR MR R A R IR
By AR RAER LR E SR R ( EERD) TR AR R TR B R
W (BB ) hEe c OEMENE » 4l . REGWEE TESaEEnEy
¥ HEMASEABE ( EEASEAE ) > A7ERE ( BRE) KT > AAl4E s
BERRERE (BER) T BEMNT ( FEE ) fRRmeE » B A4S ERIE 2 K
VBEMEE » BB EK YRR AB K o



(S EHEIE[ T DY L By Bl e &

ANERERR

/




At > WIRATER S ( BREUE LSS ) BRI T EEMERB R TR EE
FEo BERHE R L > B EIGE) > 7i 5] — 8 R W5 B R i BR AR - 1
RHBRRENRER EE%  AEWNRHGESREMBEEENHEA -

=~ HREvErE

BEEY  EEEATRHRE BN (D EEE AR RSN - %
AT— v AR A BRI R4S Mo R AR Stk e s gy ( AEREAE B D e fiE S
- (Lin and Cheng, 1986) o 8 3 B A A BRI BRS¢ > HEMEAR A 4 BHA ] B 2> 008 e
A~ BRIV SHEAY R RSB B AR PR HIM: SRR 5 MEME A A SRR RV 4 S0 R
HAER RS - £ EE BRI EE AR - -SRI A —E e

- BARBRURAFER o WA SEE » BAH M BAHE AR » (B pE A B A

WAZY . (Chapman and Chapman, 19u4; Marshall and Hook, 1960; Withoft, 1963) o L\ F U4} RilZt
T A L A Y A i R A Y o

CVHEVEAERE | REME ARRATE DU e 4k B R A BN E B X A5 2E <515 K %k 2185
(Cheng and Lin, 1977) o Uil VU 38 HEPE A e B A v) DL H AR BA « BIESEE =
AERETHEEE S ( BREEE ) o

OERLY——2F - REBGEEEE » SR8 - e ER £BBR

EIMERERNEAE EIOESEMB L 2F WA AMIEE o BA L AR s
MEATEM (MR o & BIRREEEREARE 8o

F— PR A R R B

i B 3 ¥ B 7
1 R BRRAR » WK MR (Primary spermatocytes) g s%ﬁﬁ
REAHMA  (Secondary spermotocytos)  ¥WAETMBA » BFEEEEE (Lumen)
EA AR o |
2 KR FERM M B E > R (Spermatids) ¥ B RV A K o
3 AR E » D s A s BORE (Spermotogoa) ©

4—a AEREIERER  MAREETHEE  AAEERRS -
4—b EREHREE; HEAHRER & -

5 BT ORREE s BREMRTESMRED
6 M 247 1 BURD » B EE R BIBERDHRAEYE -

— 109 —



EAEE TR N —HE

g b
a N O s v I [ W VY W 1T
BT RE | i
HEHTY B - N — ik v
HEIYZE N i
o _ i B
suwsmE
HHHT A HERT
EE = SR T
sewmwie ., )i
ey . _ IR
BEYE [T S it I
R BTE .
AR T BT
HEE
TR ek aEe vz %oi-o BEyy [
WA By 8 yo-tcEEYx [0
TREXEMEM SIS B zT ‘9B %oc BEYw L[]
(—2HE) —

B E
i T

110 —



K HetEMR A B

%4 REER R

m oM H % " H B2
) B Gekkonidae Cosymbotus platyurus ZAE  Church, 1962
Hemidactylus frenatus #AE  Church, 1962
Peropus matilatus #&E  Church, 1962
Cyrtodactylus malayanus #7%  Inger and Greenberg, 1966
Cyrtodactylus pubisulcus Zh7r  Inger and Greenberg, 1966
Agamidae Draco melanogagon ?&% Inger and Greenberg, 1966
Draco quinquefasciatus #ht  Inger and Greenberg, 1966
Agama agama Zh/%  Marshall and Hook, 1960;
| Chapman and Chapman, 1964
Iquanidae Anolis richardi Zh#A% Licht and Gorman, 1970
Anolis oculatus #h#2  Somma and Brooks, 1976
Scincidae Leinlopisma rhomboidalis Zhat  Wilhoft, 1963
Mabuya striata ZhAY  Simbotwe, 1980
Mabuya quinquetaeniata ##  Simbotwe, 1980
Mabuya mabouya Zh A% Somma and Brooks, 1976
Emoia cyanura ?ﬁ% Baker, 1947
Teiidae Ameiva fuscata A%  Somma and Brooks, 1976
COBR ¥ Gekkonidae Hemidactylus frenatus 5 2% Cheng, 1977
EHEA (58)
Iquanidae Anolis trinitatis ¢ Licht and Gorman, 1970, 1975,
Anolis grahami Zh#%  Licht and Gorman, 1970, 1975.
Anolis lineatopus ZhA%  Licht and Gorman, 1970, 1975.
Anolis sagrei ZAL  Licht and Gorman, 1970, 1975.
Anolis acutus #AL  Licht and Gorman, 1970, 1975,
Anolis cristatellus ZAE  Licht and Gorman, 1970, 1975.
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(#D

m oA R % # % RERE X 1) Hi 72
EE & Lacertidae Takydromus stejnegeri Bn#4 7¥ Cheng, 1977; Cheng and Lin, °
AR (B# 1977
Iguanidae Uta stansburiana a7 Lowe, 1964
00 B &4 Iguanidae Anolis carolinensis %5 Hamlett, 1952.
SEERY Sceloporus occidentalis 45 wilhoft and Quay, 1961.
Sceloporus graciosus 75275 Jameson, 1974
Sceloporus orcutti B % Mayhew, 19633
Seeloporus oreurti {R7¥ Mayhew, 1966a, b
Uma notata 1275 | Mayhew and Wright, 1970.
Uma inornata {7 Mayhew and Wright, 1970.
Uma scoparia A 7% Mayhew and Wright, 1970.
Urosaurus ornatus &7 Asplund and lowe, 1964
Holbrookia texana g Schrank and Ballinger, 1973
Scincidae Eumeces faciatus B4 Reynolds, 1943
Eumeces latiscutatus B2 Kehland Combesg_ot, 1955
Teiidae Cnemidophorus qularis i #%  Schrank and Ballinger, 1973
Cnemidophorus sexlineatus B4 Brackin, 1979
Varanidae Varanus komodoensis #h#% Kehl and Combescot, 1955
Agamidae Agama Cyanogaster ik Robertson, et, al., 1965,
Japalura mitsukurii formosensis  Zh#07% Cheng, 1977; Cheng and Lin, 1977
=%}
Scincidae Lei.olopisma fuscum Z4 77 Wilhoft and Reiter, 1965
Anguidae Gerrhonotus Coeruleus principis 47 Vitt, 1973.
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@RI AR 2 SRS RARAERAF OB BEAAE
SERE AL FEE ) W RTE—ErP S — B HNARBE o (AXERE N b o A8 B S AR B B T
BAZAE AT A o AL BT A A8 B R B LA A S 0 T e 8 Y o I
* UR B (Hemidactylus frenatus BEPEEE ) 7E BV HEIE (/TN E (Jaua) W » B A SR RERD -
| BSERDE SR R ER A EAS BOEE > REANEEARENFEHERD
» ERESE WZEAM (Cheng, 1977) © BEBISAB AN REEBD » o ER{EHFIBR
HERESBSHNTEERRE (Cheng and Lin, 1977; Lin and Cheng, 1984) o B A8 A AL
1 B 5 T — e B M IR ( B— ) o )

@ ERE: BRI — 2= AEEGE S 6tk 88 ; AR NEEERNE
y KB LRBAERNAREROBDHES - ERREARR - ABBANEIEEE
R LS RN KE » AW RERMNRAE (RSNAE—MAAMER ) o HAERAMY
Wiig ( FE L BB L) REEREAKYETR=MBA N » 2EHTL AR BEA T
AR | WEE  BAG R ALARE o A A HRBEAMEB G T4 & B ERE
CTEBE ) o A SEREWR TESF 9 ARNOA MM A » RIEL R AR (Cheng,
_1977) o BAEA BIRATHI U B AR (F—) o

ORIt AR —— 2F S HE RSB S S ; B PR TSRS
B> R EB AN WAERS SR OB RS - RERR > BANREKSERD LT
U AHEEEMEIEER-F LS o —B AR BA SHRANIISS ELERS AR
ATk = B A A B R R o HL A SRR i A RS T 4 B T A TR O SR A
85 (R ) o 45 ¥ PR BLEE S KRR 2 WIS B A M AR (Cheng and Lin, 1977; Lin
and Cheng, 1986) o {H3ERS HE ( AR BLFEER ) 1Y FEAF FGEE ey A5 A 1 38 2 iy BE e
ARHE o ch gy B LH EE\ A DEME LA RIEM > ATEE () (B
FAH X E 4R F5EE) (Cheng, 1977; Lin and Cheng, 1986) ©
| ) e A= B8 o Tinkle 25 A (1970) A1 Tinkle and Hadley (1975) %% ¥ 35 24 4% B {RI PR M 05 <~
bt A RER o U R AT R BGRHL BRBRNER  RARSBRE > SEZHE
BBV 2 SR ~ AR RAVEE AL E B o KL A AR W ESBH A
RN RS B o SERA BRI IR BRI o

4 0 T 4R 3L 8 7 B R N TR A T YT U LR A A T o WO B A AR
SERR DO > W DUHR A5 SRR M TR R EIh M SIS L o DURCGAE AR 2 B Bk
(843 o

DA A 7 AR I 7R 2 B ) 2 185 100 0 408 R B8 o 13 2 (
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K= HEM: WO AT AR

MR % B % SEE . OB W B
(EAE R Gekkonidae Cyrtodactylus malayanus Z0F  Inger and Greenberg, 1966
Cyrtodactylus pubisulcus - #h7%  Inger and Greenberg, 1966
Cosymbotus platylurus Z42  Church, ]-962
Hemidactylus frenatus #72  Church, 1962
Peropus matilatus #  Church, 1962
Agamidae Droco melanogagon #M22  Inger and Greenberg, 1966
Droco quinquefasciatus Zh#  Inger and Greenberg, 1966
Iguanidae Anolis oculatus Z  Somma and Brooks, 1976
Scincidae Mabuya mabouya Z4%  Somma and Brooks, 1976
Mabuya multifasiata ZW A Alcala, 1966
Teiidae Ameiva fyscata Zhi¥  Somma and Brooks, 1976
(IR 4| M Tguanidae Anolis trinitatis 247  Gorman and Licht, 1975
HER Anolis sagrei 4% Gorman and Licht, 1975
Anolis grahami #%  Gorman and Licht, 1975
Anolis lineatopus #Zh 7% Gorman and Licht, 1975
Anolis acutus Zh %% Gorman and Licht, 1975
Anolis cristatellus Z44¢ Gorman and Licht, 1975
Anolis strarulus Z4 /42 Gorman and Licht, 1975
Scincidae Mabuya striata A2 Simbotwe, 1980
Emoia cyanura i}@% Baker, 1947
Emoia_ werneri Z0 757 Baker, 1947
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x= (#)

& 4

RRE X B H B

)4 5 Gekkonidae
SAHAEY Agamidae

Iguanidae

¢ Lacertidae

Anguidae

{9 B 2 ¥4 Iguanidae
B

B Xanrusiidae

Scincidae

Lacertidae

Teiidae

Anguidae

Hemidacrylus frenatus

Japalura mitsukurii formosensis

Agama cyanogaster

Agama agama

Anolis rolinensis

Uta stansburiana
Takydromus tachydromoides
Takydromaus stejnegeri

Gerrhonotus multicarinatus

webbi
Amblyrhynchus cristatus

Crotaphytus wislizen
Liolaemus multifomis
Sceloporus cyanogenys
Xantusia vigifis

Eumeces fasciatus
Fumeces obsoletus
Lacerta.agilis

Lacerta vivipara
Cnemidophorus exsanguis

Gerrhonotus coeruleus principis

Phrynosoma douglassi

AnZL &% Lin and Cheng, 1982

ARENAS Lin, 1978

Z7A%  Robertson et, al., 1965

#Ay Chapman and Chapman, 1964
{87 Gordon, 1956

B2 Tinkle, 1967

jase  Telford, 1969

¥ Zh A% Lin and Cheng, 1986
dh AT Burrage, 1965

Z7H  Carpenter, 1966

B2 McCoy, 1967

HEH | {5 Peason, 1954

{&#% Hunskaker, 1959
{845 Miller, 1951
{R4F  Fitch, 1954
845 Fitch, 1955
ﬁ% Smith, 1951
{8744 Smith, 1951
{87 Medica, 1967
BA  Vitt, 1973

54  Goldberg, 1971
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&) fEEHE EBE 2 B A B o FUEBURIR BE R AT M S
g (ERGH ) BEES (X2 o AEENHHRRRAEILARINHER -
| O i R — — A Iy BEVEAE R4 45 1 SR » (B SO M O
o8 8 P B D o K% BUBRMIAR IS HUB LR ( =) o BME MM A
311 4 BLE A I AL R R R o
@)% 5 P BRI (D B v AR — — fr— R SRS b > WA AR (6 48
o BRI EINAIAN - £ REFAMNEE S §AERE IRENLNE - T
A B SR o aE > B UETE — S0 o — BRI > S YRR HoRi -
RN o SN HEE KRR FUA & AR > AEE -
"\ B EFCEE 4SS (Cheng and Lin, in press; Lin, 1978; Lin and Cheng, 1982, 1986) ° HAiH B4,
b o, B R P SO MIR A > BB ER= o |
A5 4 E i R W G4 b e NS A YR ORET £ —ERFEH E—
#_(Ballinger, 1977) o B4} » F— WIS B S MEE - BEFLBR &R LAS HHE RN
T > (A7 LeHE 6 B8 B E i SHARY (Fitch, 1970; McCoy and Hoddenbach, 1966; Hoddenbach,
© 1966: Medica, 1967; Goldberg, 1972) o H%F » B B2 F & AL HE W » A RNER
fsch » 7R TTEEE S A AR R o (I 3 MR TE A BT R EE AL AR
w855 - (HLFE TUEE B W BEA) B A3 SR UMTER  (Church, 1962; Lin and Cheng, 1984) o

- Be R HE (ERhERRY BT EE1E M)

=M FHEEEEFROL® ‘
BIRIE S Tinkk, et. al, 1970 ZH&

R 2 g # A e B A

L A B R B A SN AR &
2 A B % E K B

I EEER N B K

8 R EI e R B R 47% 27 %

5, X BB AN ® N B X

6.5 B 1H TR B AE 24
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— BT RN [ ERMRRK | DHSA RS S EHEE T E A (
) » SRy EREESHEH  F I ) IRRAARTA L CERER)
(Pianka, 1976) o — K DUSEERD 1 B » 06 ZERE T550 0 B SR M LA 7 S MG 0 R B AR
» TTiE HSEIE R R S o TN BY S HIRF R 508 FRIS IRMVIT 22 » DU BY BB 8 A BLAL R
SEREEIRY L BBE R _(Cheng and Lin, 1978; Pianka, 1976) ©

Derickson (1976) 3 W53 XE A 5 BBAO S 7 SRGEJHAS T » o BRHS IO © OB IREG
IR 5 ORI R A IR A BRRY 5 OFF b B FUARARIE 5 FIeOlgL A &
PR AR o & BATa S WEE > T2 REE -

BRI > SEERD TR (R PE - SEAKETMSE PR G ) 2SI HORE -
R L F U M o 8 pRAE Tk MU 36 AHE B B 7 ELRE 4 AL » SRSy R B
i BBV Z B Derickson HYEE—HAZRY » GBI SBHEARY (Church 1962; Derickson, 1976) ©
A BT BRE AR RN S EARGHEARY BE & TLENERETE
WR(CV=489% > BE : 28%— 100 %) o BB ZH 4 (Cheng and Lin, 1978;

. Linand Cheng, 1984) S 48 7 2 iR Iy #itr 77 B8 A B AR i AR B AR BR - T B R HIR 15
ch B IR IE R o SERMMIBRIE Derickson  { [URE AN RHIF o

Y 3K G FEAE ECHEUTRONG IS B A7 » I Derickson FOES AR - IRIENIS
B4R AR o RSk SR B 1R G e K AT R R IFEE » e RE R A
ERDEIHE B 8 (Cheng and Lin, 1978) o XTI HEMERY SE 8 LM B HEVE B /F FCEE Wi e & = A4
FANRH S s PTREBTRL » HhER T AMORBE ; Bl Derickson HEHILXE
Y > [l B AR AR A A o (AR 522 8 Derickson  (USSVIEEI— 4% » NABEE
s Y539 AT I SR N 4 HA 5 (AL B TS BT B0 BB (Cheng and Lin, 1978) o [ » &1
T A W R F P22 TR R G R 77 S48 FAAUISA Derickson  [9V0 8 BERVISRF o

B WSS B R A B PRV B H Derickson W UERN FEEE BT E
R A S B AN FER SR RS o — Ay IR M F R OTES I A
EIESMAEREER AHRBRITRE  BHFaKBAYINS - T RIS ASEN
_ (Licht, 1974; Rose, 1982) o A:# 88y SH AT 00 B Sk B 2 (0 Bl B SHU v 2R T
BIMAEET KRR o AT » A4S BELIR D48 HORF 17 36 T @ T 42 SR8 5 AT )
R E 5 BEAR R HUE B BRI B0 B R TR G- 2 R MR ( (B AN BTTE ) Ry
& B (reproductive effort) (Ballinger, 1977; Rose, 1982) o d

— R R WS IS R R A RN AY R EE R AR EE o
Rt s [ iR A 2 B8 L ivem » MERAEY B BESm R T e | wRss
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RE RIS A A

] M O#H % ] 4 X BB R
O FENR B BER  Gekkonidae Cosymbotus platyurus Church, 1962
Hemidactylus frenatﬁs Church, 1962
Perepus multilatus Church, 1962
Phyllodactylus tuperculosus Hoddenback and Lannom,
| | 1967
O MREFALIE  fguanidae Anolis trinitatus ‘ Licht and Gorman, 1970
BLA I 1 B
Iguanidae Anolis carolinensis Dessauer, 1955
Sceloporus graciosus MuelHer, 1969
Lercértidae Lacerta vivipara Avery, 1970
SRR HEAE  Izuanidae Uta stansburiana . Hahn and Tinkle, 1965;
A A R Hahn, 1967
Cnemidophorus sexlineatus Hoddenbach, 1966
Ameiva festiva Smith, 1968
Ameiva quadrilineata Smith, 1968
Dipsosaurus dor:salis Minnich, 1971
Anelis cristalellus Licht and Gomman, 1970;

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

Sexton et al,, 1971

Anolis grahami Licht and Gorman, 1_970;
) Sexton et al., 1971
g By BHAL  Lacertidae Takydromus tachydromoides Telford, 1970
ZQSBE e Sceloporus jarroﬁ Goldberg, 1972; Marion and
HHR Sexton, 1971.
Sceloporus malachiticus Goldberg, 1972; Marion and
_ Sexton, 1971.
Izuanidae ~Sceloporus graciosus Jameson, 1974; Derickson,
1976
Sceloporus occidontalis Goldberg, 1974; Jameson and

Allison, 1976

Sceloporus undulata garmani Derickson, 1976
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QT RAGERIRY o AT » B Feme 1 Meier (1981) YRR B U54RA9 IR 15 B0L0RF 77 B @
LB EULU R B TR BB 308 o 3 > SRR AR T ERTRE NS
ﬁﬂﬁ%ﬁ’jﬂaﬁﬁﬁ?ﬁﬁ (Meier, et al., 1973) o

)
Mﬂ&?@ﬁﬂ?ﬁﬁﬂﬁﬁﬁ TR ZER (sit-and-wait type) » FOO) EFHE A A (Widely foraging

_type) (Schoener, 1971)  ©
OassER—— B NHEEEY g4 SR—hE AR SSRYSHEEE ) M
KR HEARERAHARERN » AIREAREDERRARTHE o LERK
"ﬁ%&ﬁtﬁ?%fﬁﬁﬁ~ﬂﬂﬁ)ﬁﬁ@ s SSEEMAY (B E& ) HB T IHIE (Askew, etal,,
1970; Ingle, 1975) o K & BUBR Ascalabota FAHIMIHE B ZAF RIRA F o Ascalabota
HHW R ENHEES RS AEE®HEANEY - PV EHREEIFEERER
LUBB)7HE o Ascalabota MEBEHE : BEJEIR (Geckos) « & Wi (Iguanids) » FRUTHR (Agamids)
v EEHR (xantusiids) » F138 8 528 (Chameleans) (Camp, 1923)o ¥ WS 0 BE b M B K MF U5
$ (apatura spp.) BRI
O 88 a8 —— BAIANERBEGERL TR AT « BREBEIBERY
BYHEE o THARANEAL THRLEANERNTEEH B - B EEH AFE
NGB ZHEMERSHER - HBARAYARERRIaWHTE R - Al » WERE&
BT HEORMENIEHHE R W HBRMEN REERES A /81TR ©  Autarchoglossan B
HBIRE AL LTSRN ERE o I autarchoglossan ZEAE Wi 3  (Varanidae)
(Auffeaberg, 1978) ~ ¥EW{ % (Teiidae) (Hardy, 1962; Hirth, 1963) + TEM{HA (Larcertidac) (Cheng,
1977) FAZETHE (Scincidae) (Fitch, 1954) o WA B AKX THES SHE: ESAE
MINBEAE (Regal. 1978) o {ERAXFHLAEENBE T8 » BRAMBMEHARY
Y B A RE » BAEAEE TRE ) AW o RS SAE FER AN TR R Bk
W EE Eﬁ%tﬂﬁfiﬁﬁ%ﬁﬁ'ﬁ%%%ﬂﬁﬁ%ﬁ% o B WENEMIR (Taky- dromus
spp.) BUAEEFH (Scincidae) HBREBMERAE o B TH EERSN > SEHS SAWY
s T4+ HEMEFTE  (hill climbing pattern) » FEBFEY  (traplining pattern) g # %= & (Random
search pattern) (Kiester and Slatkin, 1974) © Kiesier A Slatkin (1974) B 35K —BHER
SRS FERSPIMSIRIK IS (Conspecific cueing strategy) o |
HEEARRBEABADYYZ EERXAREE - HEEBeRER HUTE B IEN
BB AR (Kiester and Slatkin, 1974; Norberg, 1977) BFE4 #f W?Sﬁ?ﬂﬁ%?a’iﬁ’ﬂ%ﬁ o fE
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-Nﬁﬁ&ﬁ%ﬁ%ﬁ%¢ﬁﬁ%ﬁ%ﬁﬁﬁmmwmwwﬂmJ%moﬁﬁk%ﬁ%ﬁ
BB A SRS EEHEAM  MBEUB( BAER) - ERANGBEE &R
MEBFENERE  TIHFEXREBTHHBMELES RPN (Hoey and Pianka, 1981) ©

FEA REREEDERIOHAFSEE o NA XTI Huey and Pianka (1981)

JH H o & M | T B B R A
L 4B . BEMRY 5 E B HE S &
LBRRYHER pUEEN: 4 135 HES
I BH#ERHEERE 1135 | & (Bonnett and Gorman, 1979)
8, $AE & A - FHEEEZHERM - AFAREPHERIIGH
5 Bl EE R T} RERR K T BEELE (Salt, 1967)
6 FMIREZW IR REE - HE REGHE - ERO(HHEN)
B (Toft, 1980)
a 1% & A (BB ) ﬁﬁﬁ!( BE ) {Vitt and Congdon,
1978)
8 BEEE A & (Vitt and Congdon, 1978)
9 &EHA THERE BURSE B & (Ender, 1975; Regal,
1978)
10. 22 HE ST AR HEANEARENTEHAZRE RN
(Regal, 1978)
N A AR FEAR K8 7% (Bennett and Licht, 1973;

Ruben, 1976 a, b)

N~ Hfthm

& BENSA RS EMY AR T EREN » BARRAR . E4AE . F45
R S TR BB LR AMEIE S AR R « R EAARZRRERADBLS
ReBY 5 PHIIL ; SE B ER o |

DR R . W RRETHEY RESF R BTN — o £5F A4 > WiR
HIE A SEE BB LHRN AR AT & AR o B A 78R fRs I
BREBRLNEE - B Tinkle (1967, 1969) KT ZE B MG KB AR (F RS WK
BRI R ERE » T4 WISARBHHEERGRM o BATEE 1
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‘Ballinger, 1979:; Brooks, 1967 Bustard, 1969;, Dunham, 1983; Mitchell, 1979; Rubial and Phi]jbosian,
1974; Tinkle, 1972; Vinger, 1975 45 o BIPIE Witk I W05 1B 5 VR ZE » BRA— 15 »
_Linand Lu, 1982 o _ R

OFF BARE | Wil ERHEDWITS W R » BHATHESR _ (Behavior pattern)
MEEE » HEAGREAE > XBREABSRET 6% > eXBEhEsaR AR
SHRBEHE (Weiand Lin, 1981) © HHERMNTRH%D » DUFABEMEW I Jguanidae)
IR R PE ITRWER (Agamidae) Tt ( MU . Carpenter, 1960, 1961, 1963, 1967; Carpenter
_and Ferguson, 1977; Greenberg, 1977 o 7RI £175 Wei and Lin, 1981 ; Brattstrom, 1971; Carpenter, et al.,
1970; Carpenter and Ferguson, 1977; Gibbons, 1979) o SE4E 3 F9 /7 RS 22 IR SLBRALRERRR
FIBRRS ( ATRAEREER ) T 45 JA R O MT 05 AT RSN LASE 3R 12 » DA 8 Mp T2
(Crews, 1980; Crews, et al., 1983; Regal, 1983; Simon, 1983; Stamps, 1983) ° BEARFEZ » H
FUSHFEAE A WUR R (Japatura mitsukurii formosensis) 535 H— B « BNETIE « %
B ORME « BIIEN SETBYR (Weiand Lin, 1981) o

OF S AES | FESBDZEY SR BE+EN > SLSBE RIS
BB EBABRBONE » i 28T %4 SR & W5 i S M A% BT 9
0 (Read, 1972) o SEA4EH » FAGBIVAEE SR A ED « O - RELHFREERS
AP RE (L OADR o I SRERGHRDBER » F4 BT EHHEEEAHmE
EHTR MEEPHEERSBET @ (REEH) HEFHR (Moore, 1984) o B
A B B2 IR B A S C@ A= . Jiang and Lin, 1980; Myers and kuntz, 1962; ya -
_magnti, 1935 © , | '_)

CTh HETVRE 5 ¢ THE MR BB TR L T B D B B — P (Nordenskiold. 1928)
o (A 1950 4 » T RO EBEOPREAE th REHBW IR (Wake, 19280) o BHF » 1
EBRRARBREDBARNEYER » THVERLSS BHTE o 25T EyBaE
1956 FHEE » HREMNBELYH Boh QT EGAE— EHA (Wake, 1982b) o 1 5
oL +EA R BN — B E WS N A— Y TRE |« A R T AL B s
2 M BERE YRR ER  (Alexander, 1967, 1968; Gans, 1974; Kay, 1975;Wake, 1966) ©
T BB ~ 754E X 2B IR » 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 TEB/A » BEARTF HE B W91 T BB 15 5
EHRERERBRESBTRDYROBEMTLER BB EE, —  BRERZ
BRI R R ROFE  BNTEESENHEED o BNBAMEERY B E
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#t

BB E=E WY | ERFEMW  (Takydromus stejnegeriy ~ FLIF AR

Wi (Japalura mitsukurii mitsukurii) RIB (Hemidactylus frenatus) pd

A5
W O /I 5| B M| K@ RER
ExEy | B & 11 51 55 2
61
(N=200 D0 o g0 oy oz @y 4 4 4 4 0
TR | e # 21 101 | 140 5
148
(N=240%8) gmammay| 3 3 3 0.
" " B & 10 49 | 76 | 5 |
88
(N=2381%)| Hith i@y 4 6 6 1
EN\ BEEZREO . FAEW (Tekydromus stejnegeriy ~ EAF B
(Japalura mitsukurii mitsukurii) N 8852 (Hemidactylus frenatus) N8 #
RS2 LBRY
E OK B W E OfF K OE W 5 ﬁ_
amEE | B %| AYER |B | AVEE | A %
% i B 0.275 | & & 0.207 | # g # 0.291
W & 0.235 | #E&HF 0.050 1 BEf+#& 0.286
g ETH 0.110 | % %k #t 0.041 | ik BHER & 0.268
( ERBHE )
iR gk R 0.095 | # T & #® 0.041 | % 4k # 0.089
( ek O
ME 08 R 0.090 | BBk & 4R 0,025 | £ F & 0.089
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IR & o %%E%%ﬁﬁﬁﬁAﬁgxmwmaﬁwﬁ%%zm%o%zﬁﬁﬁﬁ
BEATHE MRS M B o

B RYENE : ARAYHHEEERA SN | —BEFRRYHA/NEE S H R ER
WAF Y RRERE L HBIR (Bramble and Wake, 1985; Hiiemac and Crompton, 1985) 5 % —¥
SRR REREZFHRRYNEREE » X & Y7 HATEEA N B Ay 5ENE 3 B
AR Ok » DURST HIRE A B A (Troyer, 1984; Ringler, 1979) o AT SIS Y
BIET % (RSB o WG » BRTSS FXMEERERE o K& »
MR 25 4 B A B E A RMBRNIR RS » BaTE A BT BN « B F Sk
Wil R MRS =Ml MR WEE Bk . XBLE, E=HEABENENRERE (2
REL) MNRBRERHRYINEBES 2T (BREN) -

& REARE

BB Witk AL WER » BAFRERBRAGH » DRFFEEENFE o
HEENRBECARAERT SBRUT=Z Mo NH®R : R EHBEELEE . BE
HURREE « NIA DG BE A E L HES -

—  REHRRER

— AR » BRI = R B — B S BENE  ERB IR S e
BE; R_RBEBEHE EREERENCHE:; SSESRETE » M 56 - 5
e EBENRRESFRSEEYRB AL . BEREAY SR o IR kHEE
B G BEER it b REW AT T 4 FI9E E3 H{E T LW W Sy
ZEE -

ORRHEETT W R TEK » Wik B O st R A4 R 2 AR BN EA: B |
REL: BERRHERE BME (Huey, Pianka & Schoener, 1983) o SEE R » £4AE « 75
PRARE IR LR » A MEDBE (Crews, 1980) ~ LEAME  (Crews, Gustafson
& Tokarz, 1983)+ #e{R3REi (Huey and Siatkin, 1976) ~ LY EER R E (Snell and Tracy, 1985,
Spotila and Standora, 1985) * FE&{TH (Crews and Greenberg, 1981) ~ T4 HEE (Crewsand
Greenberg, 1981; Stamps, 1983} « A ¥ A 2 (Cheng, 1986; Cowgell and Underwood, 1979; Under-
wood, 1981,1982)  BEPAH:FE&E (Moermond, 1986; Schoener, 1986) + A= FBA: BEER (Bennett,
1983; Schall, 1983) ~ HR[E] B 5 (Schoener, 1983) +++vveve- EF o KPR HER « HEH
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TR T ~ G MU RAF S ECBAAN » B ELVBEE (Huey, Pianka & Schoener, 1983) o
OB SEMERN 5T - SE RIS - NSWE  EFEREVRSE b » A
BRF R R TREENBRMEE » TREERD) o B4 > WIHEFHE (Regenerdation)
FoHs R R B EHRE MRS RBHI)T Rz — o T 1ES 8 28 S5 BT b iodd i ( K BE
)~ AR CARET ) ~FE CBER) ~ EHE ( BEW ) -« Mert Ciesli ) SEnfESD
SBHIEERT o - | |
Ot &b B Wik BA B EFER A HIAE UEFE —& » BERMTEA AR
EMEE - LENNGEASGEE HEe4R - TREARSE TR » s RE
BESIFREAKXKARBKNFLEDY  ESERANBXRES4LRBHE L » LAaBE
TERTE R KL » BEG(SHEEE R
WIEED S - R W SEE R T 2 EEN o ARG BENR R T e
Bal  BHRABNRENESLE ARANER . ( BREAPEEEESRD )
FREL L FOSS SR AT A5 45 Y88 2E Wi MR O P AR (A S N L R B 45 o T B 1 8
BERMMEEEZ DORRER T B ERFX NG - =T B BEWR S > THE
BEEAR MRS A .
OEMNHEFREE c o MR KEEEGS o I T/
1 B R (Hemidactylus frenatus)
2 ESEVR FE (Hemidactylus bowringii)
3 HiIGHEMT  (Japalura swinhonis)
8 BEAEGEYW (apalura mitsukurii)
. EETEMW  (Mabuya longicaudata)
6. BECEBET (Euwmeces elegans)
] YEAEG  (Takydromus stejnegeri)
8 B WEM  (Takydromus formosanus)
O TR E % o thEN5E 2R RS > BER ERBEE: SHAF7E

1 5FE (Gekko japonicus)
285 B (Takydromus sauteri)

3EREW  (Emoiaatrocostata)
A, PR GBET (Emeces chinensis)
5 BXEEWEHT  (Sphenomorphus boulengeri)
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6. FDEEWEN  (Sphenomorphus indicus)
B BIEN  (Lygosoma taiwanense)

OETRE H o SRURA R R SRS RS 41 B 52 RS S K
BEALH /D » RFEEHE - 58 7 UM
L THIREBERE  (Gekko kikuchii)

2 KBEFE  (Gekko gecko)

3. BSRIE  (Hemidactylus garnotii)

AR (Gehyra multilatus)

5. 8RR (Lepidodactylus lugubris)

6. RHED} g (Hemiphyllodactylus typus)
CEVIBEM (Takydromus hsuehshanensis)

8. L EHI M (Plaryplacopus kuehnei)

9. % TEFa Wy (Mabuya multicarinata)

10.5 %8 {5 (Scincella formosenis)

11. 22 i (Lamprolepis smaragdinum)

12,1 B (Ophisaurus harti)

13. 5 BT (Ophisaurus formosensis)

14. B A BE F (Eumeces barbouri)

C EWM CAENZ T8 MR s JEW s HEIEREE  mSER KB E
e ESNiREG » E BERRABM - AF KB LRESK - BN - HEE
Hb e B (Varanus salvaror) B » HERBWTRE RN IREE HOBE R UK h B b 4
GIA s HEGBUEAEBEWEFSENT » HERERE -  HBEELAERNE B
KEBEY R o

)

= WEREE

B — AN OFEEM £ FFEAFE Z [ 21 2000 | (Global 2000) HEHEIA T THF 2
IRIETLIA [ A BHA RS R 7 (i RIE TS I/ 21 5 22 B I 35 Ho o
(Holden, 1983) o K8 E » W A\ BIHIR WAL B4 BH AR o — K2R ( ARN
Herman kahn  Julian L. Simon) * 38/ A MY E H B E R~ W] UK E RN AE R
Y ABRIRER R AAET B o - IKEAMRE ( fGEA. Lester Brown) » FRB A FH
A A EMERAOBE » ABENCHEREHHRERN—K (Boulding, 1982) o —RER#K
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B AT B SRR A B R SRR R EE R IEN A RE - @
REMAGESOBERELIAFRS AARRWER » GSER . WE 49 . 2
R Bl 4 o MM T 6% > ¥ SEA NGB ER - BRELNTRBRR MEHERE
P s BRE IRt 8 & TR PR EERE

5 AR W A B B A Y AR o AT R IR A BB R I\ AT E R &4
R > DB AR T R D WAV RR o T =Rk BIRE
BIFR R NARESS SHRELRBNESE » CE2RA BLERRIRTAR
e R TR R, MR AR B A AR B R P A K S AR AR B By M o — AL AOE
RE G AR RABERERAE® aueN) - FIARBEEMR (Ner Rt REFLE 4
Y& 8 (WWF) = FREAGHH S S AT ABEWETR I K [ i R E REEHKB
| (World conservation strategy) ( PABEREEED » 1984 ) o fEh 5 WE-PoR A & AN #E Bl %
BRI » R MR RIS A B S AT FHE RIS » I B SR 78 e
DR s AMn TR E - SR BABEWEROERE  BES [ S8k )
o (BB | ESETRR titE EA L R BT RS SRR T i
KBRS » RASAKEREA o T4 W SEE YEENGEE » BDRLAESY
B85 A B MR B B AL BEIAUE » P E R S S W R IR VRS o

ZENREECRILEES

[ 4 ST | S L YT AR o R AR 3 T S R I T G /R R A5 P BSE G o
R s FREEH & (LBREE, A2 AEBELBBR) B2 By g
BB Amise 8 SEEOEEEE R | BALARENRBE Y RS
(& AL HE BF (biological diversity) (Wilcox, 1980) © (NESAA A& E N & MAVE B RE 4
Wie M Y B S B « EERUER NS o Il o FE0E R AMEY BTN
B A 5 P AR MR IS B T T DB DUE B R BE R v (kI o B TR e
(Brazil) &6 EfT (Prance, 1981) o |

AT > B L B EE R 2/ SR (0 D R R T A R DL S R
RRBLRE » 5P BT 85958 o [Nt » DUSHEEA: %R  (indicator taxa) B » BT et HAE D
B2k FE YT T YRR Al (Wilcox, 1982) o FEESHEEA: I Ay A K SV 450
WS BLL » BRELOEREE o QB il » BREE . OLARGLEEENES -
@B RIFE A2 o dil KR A AR A RS RIS - & BENBEET RS S
» WTAR B T S — R IO IE B Wl o
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&

WY

A B S » Wil S HRRFNE E—BRIFOEB M E o Huey, Pianka
H1 Schoener (1983) #RiH [ M54 B2 | (Lizard Ecology) —*%E{J@!%EP ’ %ﬂ%?” R

Clearly, for many types of ecological studies lizards are model organisms moreover, they now

challenge birds as the pardigmatic organism of ecology ] © |

ABE WL RBNAA > EXFACHAT LS - CASEENBE=1E 5%
RAER > +HEB BEAMNAEABIMEES ; £ 85 BFER=TARNE
ek FRA B BRI BRI SIS — FEAREHENT o Fhd 8 B R M A B
WRAET | BN AR - BT R B E RN » MV ST A = MR 5 T i
VEMTIREMETES « BB AFEE—F=5E o SN MNFRIET » SEEWEY
FENRERF A RIS Derickson RYPIEMERIGARNE ; HEELT AYWNHRGBIA Y BE
BT o MERGE R IBAVE > B SRERER » DA B AR A B s E 51
¥ BSR4 TGV I o HABE RS BN BB R | KB « T4
A8 FA M . SN A e o

99 P 405 S 1L (5T 4 By U AR R AR R R R 7 » DAL T 1545
EHHA - R EABEWRENEELEBHESR - BEER - et - KElas
F T o 4=+ W R XA B T B TR R SRR o B 4 2
HATRE > BABABT A > B0 SR B S 5 5 ho B e R s
BRI o HCHERR PO AR S OB SR BE R » 5 W8 BN M 0 R RS R B R
HERE (R BRIE SRR — BB H AR SRR B o |

AWEERGBENEESTE  ABREEZ BRKEEEL REBASRHE
KV TR o TP REA B2 B » FEIKEBLE (NSC76-0201-B002-29) HA{T KR
i BEUERERZEY o BBIFESABE X B B ST fER s » S -
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Lizard Ecdlogy and Conservation in Taiwan

Hsien Yu Cheng

ABSTRACT

For many types of ‘ecological studies, 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 conservation of lizards in Taiwan.

Totally, there are 30 known species of lizards assigned to 6 families and 17
genera. They are widely distributed in Taiwan and its adjacent islands, from seashore
line up to 3,000 m above sea level. They are living not only in natural field 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 reproductive and energetic studies, the current
studies of lizard ecology in Taiwan also comprise population ecology, behavioral
ecology, parasitology, and functional morphology.

In Taiwan, lizards fauna are suffering degradation and facing under serious
pressure 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 they 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 Lin Severinghaus
.. ABSTRACT

- The Lanyu Scops Owl is endemic to Orchid Island (Lanyu) southeast of Taiwan.
This one year study investigateé the species’ current status, distribution, and natural
history on Orchid Island. Methods used included 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 highly altered by people. They breed in pairs
and seern 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 three', and the female does all_ the incubation.
Incubation time is unknown. Young are fed by both adults and fledge in 32 days.
Parents continue to care for the young.after fledging for at least 18 days. Breeding
success 18 severaly limited by lz{Ck*_ of suitable nest holes. Hunting pressure is high

given the small population size and the_"liow productivity.
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Fig. 3. Waterfowl distribution during wintering season at Nanzen Ecological Area, 1 984-1986.
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Fig. 4. Daily activity budgets (% of time spent per activity) of nonbreeding teal on
Nanzen Ecological Area.

B4 FEEFRERCINEDNKEZSHTRES L

— 208 —



%1 W 1984488 A% 1986 £ 6 A HIH B FEREE I N E
Table 1. Waterfow! species composition and population size at Nanzen Ecological Area from
1984 to 1986.

1984-1985 1985-1986
5 OH Species - - _ :
Autumn Winter Spring Summer Autumn Winter Spring Summer
+
SRR Anas acuta + _
FETIWR  Anas clypeata + + +
/NACHE  Anas crecca +++ e o . .t
FRSER  Anas penelope + +
¥ B Anas platvrhynchos +
{EME R Anas poecilorhyncha + +
FI/EPE  Anas querquedula + +
= 5 Aythya fuligula +
+ <108
++ 0 10-100 %
+++: >100 &

E2  1084-1986 F R EE 1 11 45 [EHR FE K/ M Bl ih B 8

Table 2. Distribution of flock size among different sections at Nanzen Ecological Area from 1984

to 1986.

= 1 ( Section ) 1984-1985 1985-1986

o > 20 2010 <10 > 20 20-10 <10
A 4 0 0 3 6 9
B 0 2 1 0 0 0
C 0 4 3 0 0 4
D 3 1 0 1 2 3
E 0 2 0 0 1 4
F 0 1 1 0 0 3
G 0 0 2 0 0 0

L B (Total) 7 10 7 4 9 23
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BHEHAR » 113— 146 H o

&y 1985 » B TEHFE AFEBT AL EARRB—HEARRE B TRERE AR
EHEMKR > 79—100 Ho
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The Ecological Study on Teal at Nanzen Ecological Area

Ying Wang

Tsui-lan Chen

ABSTRACT

This study was to collect 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 Anas crecca, A. acuta, A. clypeata, A. penelope,
A. platyrhynehos, A. poecilorhyncha, A. querquedula, and Aythya fuligula during
migration from October to April. The peak period was between December and
January, during which approximately 400 ducks, mainly A. crecca (95%), were seen.
From the behavioral observation 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 11-13 hr. in the first year and 13-15 hr. in the second vear.

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 for its marsh and bird resources. Many bird watchers and
nature lovers frequently'visit this area for recreation. |

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

This paper reported 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 Myth?

Sheldon R. Severinghaus
December 27, 1986

Background

As intermational attempts to preserve endangered species
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
discussed, used, and promoted is 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
into the wild. The expectation is that the released birds will
not only augment wild populations but also become self-sustaining
members of those populations.

Captive breeding for reintroduction purposes is attractive
toe many people for various reasons. It is conceptually simple.
‘Promoters can point 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, it becomes less important 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 aninmals
for many other (often selfish) purposes as well and to excuse lack
of concerted action for the most important conservation techniques
of all - habitat 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
species has proved much closer to a myth than a panacea, at least
for birds. As the head of the Bronx Zoo and New York Zoological
Society, Dr. William Conway, has said (1977), "[Claptive propogation
had made few contributions 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-sustaining wild population that resulted
from the reintroduction of an endangered bird back
into the original habitat.

Successes have begun to emerge since these observations were made

in 1977, but breeding/release programs remain difficult and con-
troversial,

Introduction

In the last two years, there has been considerable interest
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in the subject of breeding Mikado Pheasants in captivity and re-
leasing them into the wild in Taiwan (Yuan, 1984; Lai, 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 in undertaking such a progranm.
These considerations can perhaps serve as reference for reviewing
captive breeding and reintroduction programs that may be contem-
~plated in the future. In doing this, the following comments are
devided into two general sections: (1) Determining 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-
duction program, the following questions should be asked and an-
swered clearly to determine the need for it because the technique
is expensive, lengthy, and complicated:

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

The first two questions presuppose that extensive field
research has already been completed (l) to ascertain that the spe-
cies population 1s 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 species is not
endangered, there 1is no mneed 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 technigques for endangered species. Others include
predator control, reducing inter-specific competition, 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 & management program for
an endangered species, these and the other more basic and even
more important techniques of habitat preservation and enforcement
of hunting laws need to be reviewed and the most appropriate tech-
nique or combination of techniques selected to meet the specific
needs of the species,. Zimmerman (1970) has termed new approaches
to the management of endangered bird species as "clinical ornith-
ology," a high-precision, highly manipulative practice which di-
agnoses and cares for critically "i1l1" populations of birds as
clinical medicine cares for ill 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 effective than other
techniques.

If a breeding/release program is not necessary for conser-
vation purposes, what other reasons might justify such a program?
There are three possibilities: scientific research, public educa-
tion, and "restocking.” Scientific research: The breeding and
release of birds could conceivably provide an opportunity to carry
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out controlled experiments with birds that are marked and mon-
itored. However, 1if the species 1s not endangered, wild birds
can be caught for marking and release more cheaply than breeding
them and without influencing wild populations with the introduc-
tion of captive-bred birds. Thus, this rationale for breeding/
release programs would be seldom, if ever, justifiable,

Public education: Breeding and maintaining birds in captiv-
ity can have educational wvalue for the general public. However,
this purpose can best be achieved by a good zoo with a good edu-
catlional progran. Release of birds into the wild is not necessary
to achieve this objective.

Restocking: This is defined as the release of captive-bred
birds of an unendangered species into an area where it previous.y
existed but where it 1is 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, it should be carried out o¢only under certain restrictive
circumstances. The species must first be proved to be extinct
in an area where it formerly existed, This requires considerable
research before proceeding with the breeding/release progran.
If local extinction is proved true, then all the factors discussed
in the rest of this paper need to be considered before making
a decision to initiate a breeding/release program for restocking.

Determining the Feasibility

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

1., Does the long-term financial and administrative com-
mitment exist to insure success?

., Is it economically feasible?

Does it have a cost-effective priority?

. Is the scientific expertise available to carry it out?

. Does suitable breeding stock exist?

. Does a suitable breeding and release site exist?

., Will released birds survive in the wild?

- bW o

, We can look at the implications of these questions because
they are important in deciding whether or not to undertake a breed-
ing/release program. Financial and administrative commitment:
Captive breeding programs for reintroduction pruposes require
a long commitment in time and money to be successful. Present
experience suggests that 10 years is a realistic 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

— 227 —



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

The implication of these examples is clear. There is little
point in undertaking a breeding/release program unless a solid
commitment to long-term funding exists from some source and unless
a so0lid institutiomal base exists to implement and administer
the program over a period of ten or more years. In the United
States, history has shown an irregular, unreliable, and contro-
versial commitment to breeding/release programs for endangered
species (Conway, 1977). Although there has been no experience
yet with similar programs in Taiwan, government funding of wild-
life research tends to be short-term with results expected in
2-3 years. Such policies and expectations will be insufficient
to support a successful breeding/release program for endangered
species. Perhaps the sika deer project being carried out now
in Kenting National Park (and reported on elsewhere in this con-

ference) will pioneer new approaches to the long-term funding
of wildlife studies,.

Economic feasibility: Breeding/release programs are expen-
sive not only in the long time required to achieve success (as
discussed above) but also in the costs of manpower, of breeding
facilities, materials, and equipment, and of field expenses re-
lated to the introduction and monitoring process. Assurances
that the funds needed to cover these costs will be available or
can be raised for the estimated duration of the program (ten years
minimum) should be received before initiating a breeding/release
progranm, Failure is almost guaranteed if funding suddenly stops
after the first few years.

Cost-effective priority: In contemplating a breeding/release
program, one should weigh the comparative costs of commiting sub-
stantial amounts of money to the management of a single species
against the competing demands for funding research on other spe-
cies, That is, 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
specles, Still, it is a process that should be carried out each
time a breeding/release program is contemplated, This encourages
scientists and agency officials to develop an integrated program
of research and management priorities and to allocate limited
financial resources most effectively to those ends.

Availability of expertise: Breeding/release programs require
multiple fields of expertise if they are to be successful. Min-
imum requirements are: a person experienced in captive breeding
of the species, a veterinarian to handle health-related problems
of the species, and a field biologist 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 thé
breeding facilities and day-to-day care of the birds.

Although captive-breeding can be relatively easy for some
species, 1t still requires the constant attention of specialists
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 techaniques require con-
siderably more training, experience, and skill to effect success-
fully (Maru, 1979; Lai, 1985). Such techniques are of interest
sclentifically but would not be required for successful breeding
of Mikado and Swinhoe's Pheasants in Taiwan.

The point here is that captive-breeding and release programs
require professional wildlife biologists, experienced breeders,
veterinarians, trained technicians, and field assistants to im-
pPlement successfully, The long-term avallability 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 good breeding stock; this means parent birds that
are physically healthy themselves and genetically pure. Cross-—
breeding of pheasant species is very easy and very commonly done.
It would be wrong to use any hybrid birds as breeding stock for
a reintroduction (or restocking) program,. Thus, birds used as
initial ©breeding stock should either be caught fresh from the
wild or have their breeding history recorded inmn a stud book to
insure genetic purity. To my knowledge, no such breeding histo-
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, it 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-

first, Suitability is defined by many factors including: former
range of the species, proximity of breeding center to release
site, accessibility of release site, habitat, climate, altitude,
avallability of protection, etc. (Severinghaus, 1979). The re-
lease site must be within the former range of the species and
must contain suitable habitat to sustain newly introduced popu-
lations, The release site must also be relatively close to the
captive breeding center both 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 is undertaken.

Survivability of released birds: If all the above factors
favor the initiation of a breeding/release program, one final
but important question remains: Will released birds survive in
the wild? The answer to this question, again, presupposes suf-
ficient prior research on the speclies to have identified the cause
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of its 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 birds would
never develop a self-sustaining wild population under such cir-
cumstances and would require continucus artificial and temporary
replacement from captive-bred stock. This appears to be the case
for the Nene or Hawaiian 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 if this population {of Nene] can be
self-sustaining without an annual release of pen-
reared birds.

This situation has resulted in part from insufficient tinme
and personnel {(discussed above) being committed to field studies
of the Nene which, in turn, has been influenced by the dangerous
and arduous field conditions. Still, the message remains the
same: 1if the cause of endangerment is not identified 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 it a myth either, Rather, it is a management
technique that has been frequently discussed, frequently tried,
and rarely successful in the past but that is now showing evi-
dence of selected successes. Given the many constralints and
prerequisites for a successful breeding/release program discussed
above, it 1is not surprising that Fyfe (1977) could not find a
single successful example in his review of the technique. Nor
is it surprising that Conway (1977) wrote:

The potential of captive propagation to be of
ald in avian conservation ... 1s a 1last resort

In Taiwan

At the present time, only three species listed as endangered
in Taiwan are studied well enough to make management recommenda-
tions: the Mikado and Swinhoe's Pheasants (Syrmaticus mikado and
Lophura swinhoii respectively) and the Lanyu Scops Owl (Otus
elegans bhotelensis),. 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
elsewhere in this conference.
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In my opinion there is no need at the present time for
captive breeding and reintroduction of either pheasant species,
¥With greater protection and less hunting of these species. now
than twenty years ago, their populations seem to be stable and
self-sustaining, if not increasing, in the wild., There is 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 is to implement other man-
agement techniques, particularly habitat preservation and effec-
tive enforcement of hunting laws.

As for other avian species; we in Taiwan - the wildlife
scientists, the officials of govermment planning and funding agen-
cies, and members of private conservation organizatioms - should

take a very cautlious approach to breeding/release programs. We
should consider them only as a last resort and only after the
questions and concerns discussed above have been fully explored
and thought out. This is the best way to achieve both success
and the efficient 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 especially important for the conservation of wildlife populations on .
Taiwan, since many species 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 are 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 many species, there are
more individuals at zoos than in the wild. Some species can only be seen at zoos.
Since natural inhabitats of wildlife 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 can offer education programs which
will make people understand wildlife animals better and care more about them.
Consequently people would like to participate in conserving activities. There is
”increasing number of zoos in Taiwan. We should reinforce our control of resources
of 210 animals to avoid endangering their populations in the wild. Also, we should
cooperate with each other and be engaged in education programs and researches on

animal raising and management, which will be beneficial to the conservation of animals.

— 251 —




BRSBTS H B 25 A BRI
(Cervus elaphus)i&& ZWtat

B OF B

wm %

H 60 SEGEE » mMASREES RFETE  LESEFRRABIRBEREEER
FRAZRE T JRBEH o |

AXMER SR RRERE > D EARBRIFEERESE S TR EARSEHNE
R > A0 SHE BRI R B R K B e S M M R L I YR o

& ’
— =
W, o

AT ERE A BB Y b R B RS L E - IR EHE A BIBA B DS
» A1 BEACHIB MR I DL A SR ETRHES o (AT RV BRE R RIZA » M B B ok TR 4k
HERER T 052 BB o FER SRR A B R AT IE B B A IR » AEAEHZBEA
RARZEES— o

=~ #H B K B (Nationalpark Bayerischer Wald)
B

= B

A RBEH RN ( SRERIER ) ILIIRRZ BB (B — ) RehEk A K AR
Bz — o (IBRAREN 4 2 BSE » LT A5 P9 » e RE Sk T T IR 7008 RIE A
b T 0 L 2 MRS S P FEELAR » 7N B S A B FTAE 3 o BRSR A AR 7% 1969 4 »
(& HE%9 1,300 256 » BEAETIR 700 1,453 4R ( Groger Rachel ) [l » Zbk 2R H3%
99 % o

— 253 — i



O &

T RS 6 C 0 RS 3 T EFHEK ST ES 0004 % »
St 0 000 AR o BEHITHE 7B > EREEEY S BA - BB BIHR 140
HAK S AFEE IITERUTEIARZE

_EHE %

BRREE T ERSBE [#HHERIK ( Piccaabies ) | » GFHMBESRES » &
B Betula, Alnus 2 Pinus 2 iR o REBIUYT 800 ~1,150 ARMEEER INIERE
AL BIEFIEE K » BB Dryopteris austriaca B Asperula odorata [3[8 47 2 #3742 (Abies
alba ) ——|1|F 4@ ( Fagussibvatica ) ——RAEM o [HERAMRBERREE —4DL EMHK
Hh o RN 1,150 A RELE » B RIUERAHZ L » RIEABZINHRLEHK » R
D4 > TRIEIEBA K o 48 BEHABER (1976) IhHEAE 1,000 AH KB ELA TEAEMN o

SRR SR ITBAERE

A E AR RS EE > IDFIERESHRE DENEREFAAESERE
o —ME > BRALEBRSECEN » UREEFTHAES » WREF L —FE o

1953 fERTA BB TEE - MBI g AR MOE RS S » MDA ERFREFREZE
B BACHEME LT o e — SRS AR EE » HRERBEANRZAE KRG LM 16
MO 7E PR AR T B BT BB 2 B0 %% o ELAT EHETE A B8R » 19 HENdPALIERE
WBHAGRB R 1874 HALEREWHERMN » AEEAILEAEEACSHE #
STEE D ERS LY o 1R WOTSHIKOWSKY (1981) %8 » 7£ 1932 & 1939 4L 107 FRALKE
WA > T 1940 F 1943 4FRIE 223 U1 » EILKALZE 1953 F (L EAHEN o

HABER (1976) $5H! > 1969 ~ 1970 E HALREREABEEA KA 500 B o ALER
HBEERE > PHELEER  EEREEBEAKEEN -BE_BENRELBEERRA
B H A R ASE M i B B R D » B E 7 R O FR BT UG SRR LK » H
BT 40 » ATREREVES 1977 ~ 1978 BiR 900 §H » MEAIHRI N EERFLDECRKRER
s RBIREBELERNFERMEHE > EAAEARRETY » HRRE LM a8k
I R B TR o HE BRAR A R S AT FE I TR R 6 500 WER 120 (2 D H-BER
HWEEERBI1E/ 1 TEHAR -

— 254 —



w9~ 4LJE PSR A

CReE s

Hi o ~ B R B R RMEA » MMREREARENEEETA  BRAR
T R A T RIS F R Gt - FrEUAT BRI — i R - HEHZE=M
ARG ( Wintergatter ) F[FAEAR » HAYZ —BIRHAREF G HE o RAFHBEK
ARNESERAS LTRGBS E BE— BB (B=) - bR |
[ B BE A » 1L WOTSCHIKOWSKY 1981 28 » /2 AL 5 B 76 fE 5 H AL #E AH
s BB I ( Standorttrene ) BA{X ©

(OREERE

B LI BRI EE 258 - B & o HABER (1976) f5H
y ANERFE TS 2 BT 1950 £ 1975 SRR =42 ZME - BB BT
YFPE & R AT » B BALE 2 %35 ( Nachwuchsrate ) » Bl/NEH A BB AR A
BRI EZE  BERESCE « WA ESIEEEA 15 % L&k (WOTSCHIKOWSKY,
1981 ) » FEIEEE » BHRLETHRER > A BE ENBEE BN
BT NERER AT c B—HFRHECHARBESYHE W » ARHRD
WIS AR T AERT B8 » HrhIR 84k ( Lynxlynx ) B 1846 » fRAR (| Ursusarctos ) —
Y 1856 » 53R ( SCHRODER 1983 ) 1} 1830 AHH BEE ©

o &

— B

BT QW4 SERAERFEEIIMESHSHHE » DEES » H#EESHKE
WG ABEmE61 % ( WENIG 1973 ) » DUEW A RERS » 92 BN 67 %
) Bi@i ( 25 %) ( AMMER 1984 ) o BN B4 BBy IIERAH » ST 8D
BATHEEAZGE > Hitd ERRT 2 B - @ 7T EEmY AR EEEENERK
/}» o WOTSCHIKOWSKY(1981) 525 » 60 % MR AWMAEMD £ RSB HA BEHKE XASH

60 E(CHIEE » BB AERST » GALREMBEAE  BEHRCE 20 RAFH
Fl ik ( Fitterung ) 5 (HETBE A KR Z R » HFEXKEES » AL OB SR 0tEH > thRF 3
BAERAH » BUFHBE EELBERAEYS RER > BRBEHYERER D

— 2556 —



o MRS AR % SULRRAT B S B RS R SRR
WOTSCHIKOWSKY 1981 ) o w] Rk F e A B BN » BiRSKURR F458k » Skae
RRALEBENE - HERFRARBIE » RY ZRAFRE » G EHRKAERK
s RIFRRER - IR ERERE » BEAARK > £ 1979 1> BERBE=BEx
» T RARBE e IR B BB 2 P A » UL R TR ACZ Bt o

(i ERE

FLEERRE B ety » BE=ZFEN\ALERE  KRIXNIFE > WE+AS
B HA » R FEELRLEE GHE B S5 S (Brunfrrudet ) © it & HbAy 752 H: BEER K Hb Ay i
R BEHRE A RREGR B MAE o BERAEDN AHRE 4 » HapuER]
SR[A 4 Sl — A BiTHT A 2 /NBEAE TS — 8 » M BRITRA 2 SXFEE8 ( Familiengruppe ) o /NERE
FH A KER/DERBBERIEN X /ERT ( Wintereinstand ) » BES FFJF FrAERE 7] 3840
REZE NESBE ERRPERTE » B R AR TR

ARNILESEEELREMLE » EFIUT » 8B MAHERERN » £ FEREBL
DA RH AT c A EBEAMBAEHELRL » AL FHRERTE > I EE
&I B RE R A o MBS ZEENAET & » A ERIELH » fEHE2B—4 1
o AT BERERE A TE EHE B AR R EUNFIR » A LIELR XA FEE L FARESRES (B=)
o Hon] AR RS AL Kk R o

A HBREE

s B

FLEEEDHKEKES » TRW R ( Verbigschaden ) R #IF7 ( Schilschaden )
M o TR B » WBIERAREFHBE MY » BOERR . B Y /M o

REARLERBREYELULMESGHR AN TS BiedkEE » H4BEEREs
93 B A0 S Y Fagus, Acer, Ulmus, Fraxinus, Salix, Populus J% Sorbus 45 B > #5 f§ » 7R 8184
o Bt RE SRS HWRA EH Wi sh/ bk ik R » @ BORR 2 /NEE
o E 13 3% % (Photo 1) o

BRRRBHRG G RABFEHYABEERS > HIFEEM Rranunculus ficara,
Vaccinium Myrtillus, $% 28 X B FE SRR Y » WBEHYEL > EER MM FEEEEY
Tetraoninae 0 £} J5#7 ( WOTSHIKOWSKY, 1981 ) [R5 o

— 256 —



SRR AL B EABARY S PHUBEICESE - ARkE-RAR
E TR RS — R - AU TSR R TR -
STHETR » MEBRRATRE » BITES > DANRD BABE » ADBHZAE
i IR TN I > BB B AOR BB SR > VLIL IR M R A » ST
, KR TRNE » FERER LI o

TR A TR B » AL > AR S  HAARE ERMEZILNRE
b o I o BRI AT E  BEARE AR  AALR °

O B

TR R R o S BRIV ST R BT 8 AR o RHEEARE TIE AR > B
ERTXBE AN SEER  FMEROAMEME  FAEE  SERRNER  BIX
FRES  RESEE2RSTBRREPHE A - -

& IR R B B EEEFETR—  WHARA 1970 ERE 60 0 AEEEK
W 23 4 = ( HABER 1976 ) » E 2—WIEER » IEAMBYRAREHNE
B2 R o

X

CEFE

B

——BE I AT FE B E W A KRR

—— SR (R R AN E R B FP R 55
A RESh AT DHEATEE S HERE BTN » FRERARE 1969 FAIR
3o EHR S hENRA 20 M ELFTEE Y » DK 408K E ( Capreclus capreolus
Y Bl o B HAT BB A IS IR B 2 itk R BA ik ( WOTSCHIKOWSKY 1981 ) o

KT ABR o HNLUREIR0R T T R B o FRLUAT FEME BOR 1B > DIZE 1969 / 70 =3 500
B2 4% SRS RA TERS A KRESHA  BERERB M Wbl 58
Bk » i WOTSHIKOWSKY (1981) E » —[4: R DAL Sorbus aucuparia EH AR
= BRATHEEE B2 BRI G » REY REASRIRE BEEE RE BN % -

— 257 —



BRARRY » KRPHERS NRE » REEEL FTHE DUk
—— AT BB R R
—— BRI B # AT
——RREE R
FAHENBERZREFEM ¥YEIEFRA 20 BEEHEY HREEREAEIG o
WA HE A RERAES EDEEE  BERER/RBR > FABRNAREH b T
WEEHEZL— - | |

+ ~ BB EEERT

(CER A E R RFE R EERR(UCN 1982)

HRERARRER WON (HERAREARRERTHE ) R1969 E+ERY
ETEy 1982 AR A o HLRES ( BIBELRIETHER 1985 ) @ [RRA WA BH —JH R
I o WA PR AR B IR A BREL > TRERAAE Kt BBR i o
LG oM B A R RR L A AR R E o

HARRZAMNE » B LS ms » WER S EREREHE 28 [RNGERNE
DUMEELL=%0 » ENERAAB G AIRFELL ( BNatSchG ) ~ FEI .2 & AR ik (Bay. NatSchG
) BIp AR R ( BIG ) % HE i AT ER A BRI EEES R g o

CEFBRIFE FB A RIRHE

WA B E » WS s R % - HHERRESEAGREANS — o [
1 EAR  mYBY T RS 2EE ARRRHEZR (ST (1) 3 » §14(1)
4 BNatSchG, Art. 8 Bay. Natsch G ) ©

RAAES g 5 > A B BEAKEEN AR H S NEHE
WA HERBIE - MIREBRN S - EHARERES TARAFLAL
#) HRKEA § 1 (1) BNatSchG o fh 4} » 3558 K TAEW AR Ik [7E FAIEE | T ERbkiTE
54 ( § 1 (3) BNatSchG ) o | '

LSRR ERE » AR AR NS AR EFER T ER > StEAEHER &
b R TS D B NBIE R » ERBENEE 2 (§2 (1) 9 » 10 BNatSchG ) o

— 258 — -



#h4k § 20 (1) BNatSchG Bi%E » [fR#E ] CHRLIAES » ME [HAEY | A5
M o BREZ TEFE] » BFTEs TEWHERE | BHEa 0StRER THEERHR
12 T3 1 % BEAE - HERBERCHS » HERLERE [EHEHEE] -
ISR DY » B TRTE T RIA AT THRER | FHHE TIEREF]
o LRSALHENSH AR R 2 » BB TEEBR ] 2—&1D ( § 1 (1) BNatSchG
) o AR E » BEEHRA BUERIE %o [HE ] 155 » BN EEE T B
o SRR ILH M el > EMALREM A2 HE o MithHE (A& Bk WHES 1 k5§ 2
BNatSchG 5 | fHIRAH o b 41 £ Art. 8 Abs 4 Bay. NatSchG 07 BIRE ©

EEFRFIRE

HERN§2 (1)RS (1) BIG #HE - AR TAEER] WEARE MEHR] o [+
WIRAEA | EIFEEIS . AREES 1 (2) BIG » B (5% ##F [HE | [EE(
Hege ) | T FFE8 (7 ) HRERS 1 (1) BIG, Hywte MH4) ¥k M281 &
TAEE | RIVT BF (BIRA L HEEIT | ZWRIt &> MRk MH#E] % [k
Rt H TEFERERGEHSE] (81 (1) BIG ) -

AR ERE RS B REL S hEEIE®RS 1 (1, 2)» §27(1)
BIG % Art. 3 1Bay. G { FEE TR ) 5 » WAH R o LS HRATREAER [
T | B S W TEAES | ES TR R TR ] o AR ML )R8 (-
W EEEE s £ Ty | ER TERRRYSHE] MR TAKGEE L2 5%
o B SR AR ST 0 B ORI o E IR AR ALKE b VLB o W L LU
BEEES  HERTTA—G > 15 ERHARRRTE - FFRFARBRSEA T
A o BlfAk S RECH BT LUREIRTER o

EIERBILT > HEREBY I » § 21 BIG K Art. 32 Bay. )G PHIEHHE »
AT R ANEBRTE SR > 4 HEKE S 22 (2) BIG BYZHEN
» BRI > HEWK § 22(3)BIC BB HKIEE - iS5 » HHHAREEL
R RS BZ 8 » SR O R AL » JETT 6B 1S » 1R IR TP A B IR I 188
B BEIPREE B R BOSK RS

B A BRI 78 » BEFREA KBRS » WBEIE 20 BATHITE o E2 K iR
#5527, §28 (4,5 )BIGE  Art.43Abs. 2Bay JG 7 X% BOIEEEKZ R
# o B ERHE A RIREIBIER MR | TF o

1R # WOTSCHIKOWSKY (1981)* ALFEH 1970 4E2 500 ¥H » DUSIEZ A » tAEES 120

_‘259 i -



TORHE 15 SRR )  LEAFESGSRLT » THR T ERE
B2 18 IR RATRIF T2 M0k - TR RV BTTE » R A RERRE 0 iR
EFA L% » BREAGAERSE - S BIEARTE o

BBIGH § 6 BT WA STRAREEY THEE | BN [l 398 ) o 778 [ )
) KK ARE - DEMWRBRIFEE THRSTEEASR (HiE] BEIR -
Art. 31 Bay. JG REE UL —M Y5 » WHIR [AREH] A DABBERBIER] » A% [
A1 EME o REAERE AR > THESE » LIELBSIESEETE » DEBR T
B RS ( Jaedethik ) I Tt > % TEE ] AHREE > HEAE TR 2%
) MEZIATE SRS [H90 T1E ] TE » MLl — IR A RRE S - SN B 2 S
M o MLIARR TE RIFEBET » RESHVE e RPIR B BANE R 5 1 T A BAT ISGH 8061 § 21 (1
2, 4) BIG R [BFIESBSBAERE ] § 27 BIC RAEZ ARSI » UaoR
BHBRRAR » RATEEAH B o BXABBERARERDRE R TEIERNE
ST - R T FB SR EE » BN BRIGEE » MIEBA B MEHE i
B R AR MRIES RSP A R AR BREER B § 22(1) BIC
BARBHZ FERF Bk » BT 28 100 W A Ak B o LT A R T A VRS
2 o

mEt R

AT QTR B3 4 AR 6 MR B T R A0 T o P AT S B > TR
i 2 R o DS E 2 A S » & WERGHET AT E X AN RERY
T A B e o

Bk IUCN > FERRA R BAKE. HBRGEE » BARBRNNEL » 5
5% WIEHAR BFAEBMIER « B LUEBHMSEAESES » BRAFHZ—» &
BB AR A KRS BB R R o ok ~ RIS B A BIES 56 -
HRIFBMEHRAMRLAEHES » UBHLOARBERENS  BEY » ER
HBmOTNEGRATTE  MEEEADE » WRG -~ BEDESS &R EEE R
» EATRRET L Tt o BRI > BEEKABNTMTY [AGEFS ] - 67 Bk
SRS | SR K R  BIS > QEAELL X RAARBLT R AETE
BIBELRIETHER 14442 = F Bfeh » S0 363 LTRSS o R0 1085 A BEL HhES
) FEMTRRETR R MY » MBI — RA I B2 7 » 1B EA R IR R o 4
UEIBN AR » DUACRER G » RS E M2 % » R AT » EEEAS

— 260 —



SR TETRH T ALY IEATE REE 2 BREREE S » A TR ERREDR
BT BRI+ 6 KT RE R M AR A S B BB B E AR T - EATSERASE » IR~
ERBRFEATTE R BENHRES TRSRE SR EH TF - — BAEA—
9 TEA) R s I F TSRS [ » 7 BIBELRIETHER ¥ BIEEA7EH 7 2% o

N
ASE

RO TESERG ATHEBRALEEAZRE > ENSHEHARE LT
- AEBF AR E HEFE FRIEZE 8 DEXRRHE » A hHBUAMENE
A7

—— AEEAME B BT R A B8

—— R A PN AR AR Wk i AE 4 |

—— T B S R B R E R F A BL T [85] T - £%SMNE
FIRWHT » SEARBIAT B8 » BUAL BT AR R BE AR 7R 2 2 B EES o ( [Biotop ) o H %
R FLEE T 000 G HERAR R - BIEFT SR » SN 2R ROBKEL » MIEUR B
W > DTG RS T o MR ERMR AL B9 ( § 1 BNatSahG ) ~ 577 A (
§2 (1), 1) BNatSchG) ~ SRFABBM ( § 14(1) 4 ) ~ BAREHN ( § 20
(1) §22(1) BNatschG ) » ME— RIIFFIEHE oA EY o AL BTEH G 1%
A EE o ABEAME  USHEARE IS c iHRR S HEESE ML 5 5
HAUHE » NEACHRREZ A o

RA UK

1. Ammer, U. & Utschick, H. (1984) Nationalpark Bayerischer Wald-Okolosoische Wertanalyse. Heft
10, Schriftenreihe des Bayerischen MELF. S. 26.

2. Bibelriether, H. (1985). Nationalpark, 37/1985. ABN, Konstantinsir. 110, 5300 Bonn 2. S. 24, 25.

3. Haber, W. (1976) Nationalpark Bayerischer Wald-Entwicklungsplan. Inst. f. Landschaftsdkologie,
Weihenstephan, BRD 8. 24.

4. IUCN (1982), 1982 United Nations List of National Parks and Equivalent Reserves. — International

Union for conservation of Nature and Natural Ressources. Gland/Switzland. Bibelriether, 5. 24,
25.

5. Schroder, W. (1983) Andert sich der Wald, dndert sich die Tierwelt. Rettet den Wald. Wilhelm Heyne
Verlag, Miinchen, BRD. S. 273.

— 261 -—



6. Strobl, R. & Haug, M. (1983) Eine Landschaft wird Nationalpark. Heft 11, Schriftenreihe &es
Bayerische MELF. S. 134. |

7. Weinig, J. (1973) Nationalpork Bayerischer Wald, AFZ, Nr. 17. 8. 393. BLV Verlag, Miinchen, BRD.

8. Wotschikowsky, U. (1981} Rot-Und Rehwild im Nationalpark Bayerischer Wald. Heft 7, Schriftenreihe
des Bayerischen MELF. S. 14, 26, 98, 104.

— 262 —

—l



Bestandesentwicklung im Rotwildring
Bayerischer Wald seit Nationalparkgrundung
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Gegenwartige Magnahmen zur Losung des Rotwildproblems
im Nationalpark Bayerischer Wald.

Ze-Yu Chen

ABSTRACT

Aufgrund der Uberhege und der Nichteinhaltung des Abschusses vom Rotwild
seit den 60er Jahren waren die Wilddichte und damit die Wildschiaden im Nationalpark
Bayerischer Wald unvorstellbar hoch.

Der Artikel erlautert Ursachen und Ausmag der Wildschiden und analysiert die
einzelhen Magnahmen des Nationalparks unter naturschutz- uhd jagdgesetzlichen
Aspekten. Abschliefend erhebt der Verfasser einige Bedenken genentiber den

zukunftigen 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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Rotwild-Schiilschéden im Nationalpark
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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 (Neofelis nebulosa) has been documented historically from
Nepal and Sikkim, eastward to southern mainland China and the islands of Hainan and Taiwan, and
south through Sumatra and Borneo (Walker, 1975). Although the members of this monospecific genuls
contain characteristics of both the larger cats of the genus Panthera and the smaller cats of the genus
Felis, they retain one distinguishing feature thaf sets them apart from all other species. The upper canines
of the clouded leopard are relatively longer than in any other living feline, a fact that caused Sterndale
(1884) to compare them to 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, 1986), but compre-
hensive information on the ecology and behavior of the clouded lcopard in the wild remains primarily
anecdotal.

In Taiwan, the clouded leopard was originally described by Swinhoe (1862) as a distinct species,
Leopardus brachyurus, but it is now recognized as a distinct subspecies, N. n. brachkyurus, historically
called the Formosan clouded leopard. This subspecies is somewhat smaller, more brightly colored, and
with a relatively shorter tail than other members of the speciés (Guggisberg, 1975). Swinhoe’s early
descriptions of this cat came from skins that the aborigines brought out of the forest to use to barter
with the Chinese. This appears to be one of the earliest accounts of natives hunting this cat. Since there
has never been a definitive survey of the status of the clouded leopard throughout Taiwan, its past and
present population numbers remain a mystery. This cat was already thought to be reduced to dan-
gerously low levels over 15 years ago (Wayre, 1969).

An assessment of the large mammals of Taiwan by McCullough in 1974 reported the clouded
leopard as possibly still existing in remote regions of the Central Mountain Range. However direct
evidence of this cat has been so sparse in recent years that some people have thought it already extinct.
As the top predator in the terrestrial food web, and only one of two cat species on the island (the other
is the Chinese leopard cat, Felis bengalensis chinensis), the disappearence of this species could be of
ecological significance to the wildlife community in Taiwan.

During the month of September 1986 1 tfaveled throughout Taiwan to determine whether the
clouded leopard might still exist on the island. The solitary and nocturnal behavior of this cat makes i
difficult to observe or study under the best of circumstances. This difficulty is compounded by the
fact that the clouded leopard is partly arboseal and, unlike many other cats, does not show prominant
marking in the form of feces and scrapes along roads or trails { Rabinowitz, in press): This lack of marking
behavior makes the cat virtually impossible to track and may be indicative of small or isolated populations

(Schaller and Crawshaw, 1980; Rabinowitz and Nottingham, 1986).
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Because of time constraints and the secretive behavior of the clouded leopard, 1 decided it was
not efficient to simply look for evidence of the cat in forest habitats. Instead the survey concentrated
on interviewing aboriginal hunters, forestry officials, and rural villagers regarding recent sightings and/or

killings of clouded leopards, and the status of potential prey species in the area.

Results

Seventy people throughout Taiwan were interviewed during the course of this survey. Of 33
reported sightings of the clouded leopard, 7 occurred within the last five years, 3 were between five and
ten years ago, and 23 occurred more than ten years ago. Many of the people interviewed who had never
seen clouded leopards knew of this cat being seen or ki}ledr by old hunters who had since died. However,
in these cases, the sighting was from at least 20 S/ears ago, often from the time of Japanese occupation
when Japanese soldiers paid high prices for clouded leopard skins.

All 7 recent sightings were between 1981 and 1983 in only two areas of Taiwan; five occurred
within the present boundaries of Yu-Shan National Park, and 2 in the Tawu Mountain region (vicin.ity
of Peitawushan and Nantawushan). The most recent evidence occurred in the Nantawushan region. In
August 19873, a young clouded leopard, whose back molars had not yet erupted, was found by Mr.
Chang, Wan-fu of Tunghai University captured in a hunter’s snare (see China Post, August 26, 1984).
The specimen was borrowed from the owner of the snare, stuffed, and photographed. This information
appeared reliable but was not substantiated by the author.

Of 24 instances where people remembered the circumstances surrounding their sightings of clouded
leopards, 13 occurred in trees and 11 on the ground. This supports earlier speculation that the clouded '
leopard uses trees but is not strictly arboreal (Selous and Banks, 1935; Rabinowitz, in press). Sightings
occurred throughout a wide range of habitats and elevations, from coastal | hardwood forests to

coniferous forests as high as 3000 meters.

Discussion

Within the last 10 years, the pattern and degree of hunting has changed drastically throughout
Taiwan. Laws put into effect in the 1970’s restrict the hunting of any animal and the ownership of
any new firearms. Previously, hunters went after species such as wild pig (Sus scrofa taivanus), with dogs
and guns. This type of hunting increased the chances of inadvertently_encountering clouded leopards
because of the possibility of the dogs chasing the cats and bringing them to bay (Selous and Banks,
1935). Although most hunters claimed that the clouded leopard was never hunted specifically, they all
admitted to killing them on sight when they were encountered.

In recent years hunters have switched to snares and steel jaw traps, all of which seem readily
available at local stores. Often, scores of these traps are set in areas where the sign of game is still

relatively abundant. These traps are left for up to two weeks before being checked again. Many species
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of animals are killed by this method, often suffering a slow, painful death. In addition, the time that
elapses between setting and checking the traps often causes spoilage of the meat.

Cultural changes and social disruptions have also had a major influence on hunting practices..During
Japanese occupation (1895-1945) most of the hill tribe villages were forced 1o relocate to more accessible
areas along the perimeter of the mountains, often far removed from their hunting areas. Other factors
such as better education, new roads that have ‘increased accessibility to and from rural and mountain
villages, the loss of low and middle elevation forests, and a scarcity of easily accessible wildlife, have
caused the younger generation as well as many older hunters to give up hunting as a way of life. It is
probable that these changes also contribute towards the tremendous drop in clouded lcopard sightings
over the last 10 years. However, that is not to say that the clouded leopard population is safe or thriving
in Taiwan. A lack of recent evidence of clouded leopards is due primarily to the disappearance of this
cat from most a.reas of the island.

The data from this preliminary survey is not conclusive but indicates that the clouded leopard
might still exist in Taiwan. The only recent evidence is from twd remote, isolated areas of the island —
the lowlying pockets or drainages in Yu-Shan National Park, and in the Tawu Mountain area, one of
the few remaining large low to middle elevation forested areas on Taiwan. There may be other remote
pockets where this cat exists, but continual deforestation and the poaching of the cat’s potential prey
species such as wild boar, Taiwan macaque (Macaca cyclopis), Taiwan serow (Capricornis Crispus
swinhoer), Taiwan sambar deer (Cervus unicolor swinhoei), Taiwan Reeve’s muntjac (Muntiacus reevesi
micrurus), the Taiwan giant flying squirrel (Petaurista petaurista grandis), and others, are factors that

are presently more threatening to the clouded leopard’s long-term survival than hunting.

Summary and Management Recommendations

It is possible that the Taiwan clouded leopard is not yet extinct, however if any remain, they
survive in small, disjunct populations in remote areas of the Central Mountain range. The most recent
reported capture of a young clouded leopard is, if accurate, evidence that a bre'eding pair might have
existed as recently as 1983. The two most likely areas where the cats may exist in any numbers are
Yu-Shan National Park and Tawu Mountain area. If they are to survive in these areas, at least for a
while, the habitat must be stringently protected.

The best form of management for the Taiwan clouded leopard, and for the other large game species
with which it coexists, involves protection of remaining forested habitat, particularty in the lowlands.
Encroachment, poaching, and deforestation of Taiwan’s forests have been widespread in the past and
appears to still be a major environmental problem. The survey indicated that all the large game Species,
especially species such as the Taiwan black bear (Selanarctos thibetanus formosanus) and sambar deer,
appear {o be declining rapidly from areas that are anywhere within at least two days walking distance
of villages or towns. Current laws against hunting are not working, nor do théy appear tb be well
enforced. Fresh game meat, animal heads and assorted parts, and a large assortment of “medicines”

made from animal parts are easily found in many city and village stores and restaurants.
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An initial step that could be taken to further proteét and insure the survival of clouded leopards
that may still exist in Taiwan is the imméd_iate protectidn of the Tawu Mountain region with boundaries
that include as much low elevation habitat as possible. This is not the first time this area was recom-
mended for protection. Research by Severinghaus (1977) indicated that this area contained the rare
endemic Yellow Tit (Parus holstiy and likely contained populations of endemic Swinhoe’s and Mikado
Pheasants (Lophura swinhoei and Syrmaticus mikado respectively).

Detailed forest surveys to look for more conclusive evidence of the clouded leopard and to assess
the status of other large wildlife and their remaining habitat should be carried out in the Tawu Mountain
area and eventually throughout Taiwan. Such surveys should also include the recording of oral histories
from living aboriginal hunters in order to obtain a general idea regarding changes from past population
levels of wildlife species. Finally, ecological research investigating population dynamics of the large
wildlife species is needed to get an accurate assessment of the minimum size of protected areas necessary
for the protection of these species. This is particularly important for top predators such as the clouded

leopard which often require relatively large areas for maintaining viable populations.
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