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A captive Formosan black bear( Selenarctos thibetanus Jormosanus ) was
planed to release back to its natural enviroment. The behavior of the bear
was observed using focal-animal sampling from August to September 1991
before release. The preliminary results showed that the bear had a diurnal
activity pattern which was probably affected by daytime feeding provided by
observers. It always goes to sleep after 1730H.  The resting period compose
more than 50% of the time budget. The bear excreted 1-3 times a day at
specific sites and 2 peaks of autogrooming activity occurred during the
day( 0500H-0600H; 1700H-1800H ). It usually played 1-3 times a day. Each
play usually took no more than 15 minutes and most of them occurred between
0600H and 0700H. Foraging behavior was observed more frequently in the
morning. Eighty-four plant species were collected to feed the bear and only
20 of them were used by her. Locomotion, which was divided into moving and
pacing, could be observed all day. Moving took on the average 9.5 sec per bout
and was recorded mostly in the morning; while pacing took 43.8 sec per bout
and was recorded more frequently in the afternoon. Nest building occurred at
night. The constructing materials were composed of all plants which were
provided by observers. A disc shape bird nest structure was built each night with
the diameter varied from 120to 150 cm and height between 15 and 25 cm.
The nest was built at the same place during the observation period.

On October 10, the bear was released back into the wild. She was found both
active in the day and night. At night there was a peak at 0130H(81% active).
During the day there were 2 peaks: one at 0830H(88.5% active), another from
1230H to 1700H(>70% active). The main activities observed were foraging
and exploitation behavior. The activity range of the bear before Oct. 31 was
found in the valley where the bear cage was located. Between Oct. 31 and
Dec. 5 the bear moved downstream and stayed in the nearby forest.

3% X Bl 4&3% :Formosan black bear, behavior, food habit, introduction, radio-
tracking
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. DN Y ek X

¥ X 4 7 k4
TaFEh Actinidiaceae
SR RN Actinidiaceae chinensis Planch. var . Setosa Li.
Fpefl Araliaceae
¥ Tetrapanax papyriferus (Hook.)X. Koch.
# Aralia decaisneana Hance,
Pk A Begoniaceae
Bk AE R Begonia laciniata Roxb,
HE KA Betulaceae
&R Almus formosana (Burk,)Makino,
- AR Campanulaceae
S E Pratia nummudaria (Lam.)A.Br.& Asch.
A Caprifoliceae
b ] Sambucus formosana Nakai.
Pl 2 A Lonicera acuminata Wall.
PRI Viburnum foetidum Wall, var. rectangulatum (Gradbner) Rehder.
#HH Compositas
L Farfugium japonicum (L.)Kitamura,
G ENS Eupatorium formosanum Hayata.
3 e 3 Crasscephalum crepidoides (Benth.)S.Moore.
R Bidens pilosa L. var. minor (Biume) Sherff,
L E Lactuca indica L.,
+ Senicio nemorensis Li.
#— - ()
¥ X4 2 £
JEA Cucurbitaceae
HERE Trichosanthes bracteata (Lam.) Voigt.
it Ebenaceae
piil Diospyros sp.
HREIG A Ericaceac
7 35t Gaultheria cumingiana Vidal.
koo Rhododendron ellipticum Maxim.
R Rhododendron formosanum Hemsl.
R BN Vaccinium dunalianum Wight var. caudatifolium (Hayata) Li.
KA Euphorbiaceae
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iR Mallotusu japonicus (Thunb.) Muell.-Arg,

&1 B Securinega virosa (Roxb,) Pax & Hoffm,
- ' Fagaceae
Pasania sp.
F B Cyclobalanopsis glauca(l..) Benth,
PR K . Cyclobalanopsis morii (Hayata) Schott,
A AR Illaceae
gt A Hlicium philippinensis Merr,
Fe At Moraceae
NER Morus auatralis Poir.
st Broussonetia papyrifera (L) L. 'Hherit. ex. Vent.
£— (%)
¥ X4 ' £ F4
AL Juglandaceae
&R Juglans cathayensis Dode.
Hrft Lauraceae
Cinnamomum sp.
Cryptocarya sp.
PEAEF Litsea kostermansii Change.
TR KRE-T Litseq mushaensis Hayata,
a# Leguminosae
S o Albizzia julibrissin Druazz.
$EB Leucaena leucduphata
B 4EFFFE Melastomataceae
B4t Melastoma sp.
7 R AT Sarcopyramis delicata C.B.Robinson,
AT FA Plantaginaceae
BETHE Plantago asiatica L.
N Polygonaceae
KBFE Polygonum chinensis L.
hx Polygonum cuspidatum Sieb. & Zuce.
EHET S Polygonum multiflorum Thunb. var. hypoleucum (Ohwi)Liu, Ying & Lai,
ELEFH Ranunculaceae
SN Eriocapitella vitifolia (Buch-Ham)Nakai.
F— - (8D
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VXA & %
B pAt Rosaceae
FoaL ey Rubus calycinoides Hayata.
HER T Rubus fraxinifolius Hayata,
HE 4T Rubus pectinllus Maxim. var. trilobus Koidz.
F g A Rubus taiwanicola Koidz. & Chwi,
BT Rubus sp,
Foalfg@ il Stranvaesia niitakayamensis (Hayata) Hayata.
& Utaceae
B4 AT Citrus sp.
R EA Saxifragecae
KEH Deutzia pulchra Vidal.
K Hydrangea longifolia Hayata.
A Hydrangea chinensis Maxim.,
kgl Hydrangea anamala Don,
B 4 45 0 Schizophragma integrifolium Oliv. var. fauriei (Hayata)
=¥ Saurtraceae
HE Houttuynia cordaia Thunb,
Frk-FHE Schisandraceae
FrEaLdb Bok-F  Schisandra avisanensis Hayata,
Py Solanaceae
BEIEIER Solanum biflorum Lour.
fuils Solanum aculeatissimum lacq.
A FEHEHK Solanum alatum Moench,
k- (8)
oA 3 %
FxH Theaceae
fa 3L 25 Camellia tenuifolia (Havata) Cohen-Stuart.
SEMN K Eurya acuminata DC,
BEH A Eurya glaberrima Hayata.,
B RMA Eurya gnaphalocarpa Hayata.
ST A A : Trichodendroaceae
ot Trichodendron aralivides Sidb. & Zuce.
B At Utrticaceae
g Debregeasia edulis (Sieb.& Zuce.) Wedd.
B 3 : Verbenaveae
Ahdrit Callicarpa formosana Rolfe,
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F ks Vitaceae
WL # F Ampelopsis sp.

K B Araceae
A Alocosia macrorrhiza (L.) Schott & Endl.
Wy ¥ Colocosia esculenta Hayata.

K AH Gramineae
EEpE Miscanthus floridulus (Labill) Warb. ex. Schum. & Laut,
Bl Miscanthus transmorrisonensis Hayata,
Foal#ar Yushania niftakayamensis (Hayata )Keng F.
A Phyllostachys makinoi Hayata,

R Sorghum nitidum (Vahl)Pers.
F— (%)

¥ X4 & %

T 4kt Liliaceae
R Tricyrtis formosana Baker.

oS Orchidaceae
G5 Calanthe wiplicata (Willem,)Ames.

B Zingiberaceae
AR Alpinia intermedia Gagn.
A #k Alpinia speciosa (Wendl.) K.Schum.

iy Oleandraceae
B Neprolepis auriailata (L.) Trimen.
¥ 3y Neprolepis biserrata (Sw.) Schott,

iR
IR
¥k Usnea longissima Ach.
i Gems at least
e 43 Gems sp.
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FrERTE
A TR L H MRS R A R B
SRR ¢ Study of population ecology of Formosan macaque in Jentse, Ilan
tEmRSE 8 1REF—-01 (31)
PITHIR: S0OFETHIHE81HE6H30H
STEIFA | B GEAEHYRREI SIS0
PATERRE - B AEAREE YRR .
HACREER '

H 19914F 10 H 2 1992489 F] AR DABF/MT B B R B = R E S VT RITE /5
% AR SRR R M R Rt T ETEMY, BT R ML
HEERSEhR G BRI BGR © HTFCHARN LT T 10MERERR A - RERA S
FIEWINRAN ~ REZ - BT - TERERAOR Bl - TEERR S © e
22BNV T R A SEET A RENS A ERR A EE - S AR
BRAREMEERZR - BETRE - EYAR X B%) REkayy
SR B & 1280% » fEHIHERAIR 3% » & A0 B R 2 HHIR R B
AB )N B R B AR, - RS ERYNENEERTE
e BURBREELRER TR (RAGRA) - 2FADFERER B
ERAUFRE B MR TE R B o B R R s R S S B AT & R AR L T 46
T R FIRERALARS IR - 4 B - X HFEDIREI - A RERL
BlE R AR R AE AR 2T - (B E AR &M B ML - HIREH
FRERSBIRE R R RN » R DA 7RG AR S A LA
TRAHIAIF - HLAEEA F RIS LA - RIS R E RS
FLBFS38.3% 5 AEMHY A (14557.9% MBI RYINE3.9% « F5RF24EFT HIE
PRSI RY R ERIREAIARE L] - B2 205 & AR S EBA AY ELET » D
RE AL EOIRE 0 E573% 5 W REMENI1529.1% » T B R Y4G
13.7% SRR & TSR LS A M8t - REESE L ea e
H NIRRT INRRRES - AR KA MG ELElE S - ke
REMEEGIATREEE P R B O SR B - ST SR AT R 2 1l
VIR B S 1R - P30 iy s B & G R R sl imE - 8
e ~ (LB ~ 1DFTE ~ RZERDUR i B S S BB M e
FRERRYANR + 22 EE S O BN - SREY SR IZE 5 5 R
AU B YR - AR S R R AR ~ RIS AR E
TERES ~ 3E - BRERIES ~ 5 B IR E Al -
I BRS¢ SR - SRS (I

TERCHER

, Food habits of the Formosan macaques was studied by both feces analysis and
direct field observation from October 1991 to September 992, We identified 51 plant

species and at least five orders of insects eaten by the macaques. Among which, 32

species were first recorded to be eaten by the macaques. Macaques in Jentse ate more

fruit than other plant parts and insect, however, there was a seasonal variation in their
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food habits, i.e. they ate more fruits and insects in summer, and more leaves and stems in
winter. The major food plants and the patterns of seasonal variation in macaques’ food
habits identified by feces analysis and field observation were similar. However, there was
some discrepancy in the proportion of each food plant in macaques' diet estimeted by the
two methods. Also, the importance of vine and undergrowth was underestimated by
direct observation. Both focal and scan sampling were used in the observation, The
results of these two sampling methods were simliar, but again with some discrepancy in
the estimation of the proportion of time devoted to different food plant.

YA SRS © Formosan macaques ~ Food habits ~ Jentse
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EBBEEALER T AR E
¥ HESHESEEY  BRERERR
( Cercopithecidae ) $§:8 (Macaca) » 2345
Bz o IR R R 2R 145 - EESAHR
Y8R 100 A R 230004 R DL F ( ZEER Ak »
1987 ) - A L EEBEREDARBR
( Macaca fuscata } K 18 7 #& ( Macaca

mulatta ) ¥ IH B R B % 40 ( Eudey,

1980) - @itk - FE8RMG I ~ BEWISE R DUR
FRE L SRR EAERNEE (R
Pho 1987) - HRIERHETT BIIZBYRFTELLES -

BRI R R AR TR B AR
WSORYEERRE - T R A RE TR
BT b ael A1 AR R RS e IR - A
HRATREIREIEE » EESRREL -

BRI EE B RITRNEE (Kanil et at,

1987) -

FRBDIERIRRSE » SRR BN e &
FIRER RS R A EE e e > (ERE R
PIRESTEERY - Pl © 185400~
100023 REEFETEM > IERN S 65
~70%E B 'H (Lindburg, 1977 ) « H &
Yakushima 55 3 3 A o B R ( Macaca
fuscata yakui ) Ff g P RG76 TEEAE D - SLETH;
EHRE458 (Maruhashi, 1980) - $R7 @ [H
— BRI R R A e D TG LR A
6 > F— R S AR A - e

BN E - FEIRME - NIRRT AR
( Caldecott, 1986) - #h4% > BEINIHENH

B EDREEARRE AA M (Lindurg,

1977 : Pollock, 1977 ; Waser, 1977)

EEWIRIMGEE - BES TR
(AR 1987) o BEERERSTEr R RV
EAIABISH TR RIE AR
S ~ RIS (ZF 0 1991) - H
AN - st Rz AR R £ e
PEBESAIIEEBINE R - ST REEN R

PEERRIUERAETERIE T 5 AT ~ RZEL

- Bl BRI R B R  RRE
FER AR - (HERRSEIGRY R SE R
MRFRELG (B - 1987) - TGRS
AR B R RS R IREARE SR R SR Y
TRFFITICAE R - SRR H AR AL
RILLAfEAR A 2R » AR EZREE
. o SRR RSB A AR RS P B
FHLEFIZRE » #4509% » REF{5302%

(n=53) ; WHREENILEXBEIBERYG
BHRERAEYYRENE LG - 45
34.3% > 28.6% (n=35) - E|MEEMHE LY

T BERBRNRYRIAZET PSR » 45

36

46.7% » R » 1533.3% » BHE R > {520%
(n=45) (R > 1988 ; BE. bk » 1989 ;
1990) - HREMRRET R RE G e IR
BRI - TR iR SR A
HZETRIZEAYEL R - SR A RR B Sy

AT -

A SEAE S B Y B B R M
17 WSS H RHERFI R EPS MBS AR AR
WA » SPATECECE e R R e > R
FMENYFAERL - IEOAT KRR
BEDRWEECOIG - 154 FERAR
TFERF RN - SRR
R AR S R LR -

A~ B b

AR BERHAIA BB AT LR 2
EHR (BEAR21° 30'; JhM4” 33') (IE
=) 0 RS0 R - B AR
& o RAREA - EREE H O EER R
o TRETRE  WEETAREZE
A - (HE RN F TR (B
=) o HERH A S EEmAR  FERYHE L
BRAORS (ATHEE) WRiRoRZsL ;
IS R R R A e - v
R REEE WD I S i
Ji - LR _ R DR RAR - e



P Itk R AR - S B SR R T 1
VR -

(BB AR > S
ORI AEAIZH » 455 B R R
REMILEERY (8=) (Kawamura »
A - BRI LI0E ~ VT ~ A
175 A ~ B - AR B AEMREILUE
V7~ R R (B > 1989) - 3
SMVE AR ISR LR -

£+ BRI

HBo B S BIEE ER BB PR B AR RS
£

— ~ BRS¢
H19914ETHE199249 1 » fg A B (@i
TR MR ESE ORI RN SR - HiiRE R
SN RIS R =R : 19914 T~9 A B
19925E1 7 » BRREER—ZX > 1282~6
F 319914105 ~1992466 FH (1B » &=
FIRTERERM R » FREIEI~AK - iR
| RSB LIERBURATE - 19926E7E HY
HANSE AR e T SR e R > T
RBRA4K -
FREFIRE TR FFI AR ER R
(R1~R6 - [@—) FA—K& » DURFIREE
WS iR B ORI o FRARRRAR FAEALE St an
T :

Rl BB AU (WUF
RS BRAERTT) 2N -

R2 ¢ —BR W BRI MRS L Ml B Tk (
D) ZARE -

R3 © —BR N B - T R 2k e A
Eg o

R4 : {TERAM RS PN

RS © (AR LARE4. Sk - S3hh
DT (RIS FEEL R
R e ~

RG © ZSEEWER » AR E SR -
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HEFERR - REERBRIR - &

BHEBARITE B RS -

EAETEE D RTURBSEEIR: - AIPRG
ETIREEENE 0 DR (8X30) UK
SRS (20x8040x) REHEREE - TUREEIR
FHORFEA0ES - MBI LTRRET
MRS - EEREEIIRNBIR L - A%ER
AATE - BREFHTE R T AR R A AT
§k > TERTEH AVRUISEEORIR: - BLREET
A (ad libitum ) BEIRBATEE) - U5
FEAHLECRRERATR (RBRIEFH
B BeEAD - BEAY) - AERTRAn

R EA A R AR TR o 1914E7THE

1992486 F JRFFRRE) S B BT R R DUEBE R
( focal sampling ) K % % IN 4% ( scan
sampling ) (Altmann, 1974 ) #5317 -
SRR RSN — SR (S A S o s g g o
o BEEIREREY - SOMRT OB
o RS R EMEUE R o IR
BETT - 1992487 A BOH R EaHEee » 1%
DURHERURIEEETR » SRS it -
BRI SR TEA R | T R
A~ 0 (ReRERines) - R MRS
TR - HRERRBERTES  MEHmvA
YRR ~ SRR B ARG » G
BEffE I RAR » WERITEIMERCS: « hiED,
AU T R — R ST i A R R Y
FoR - BIRTEA  FE R EAER f  R
Barth  ARHEGSERNELE BRI AR
AR L AR RS A A B A ey
2 Frr (Chapman and Fedigen, 1990) -
R IR SRSy » S50
SRERER] « E83 - i - BREAFARTE
AFIRFECERFT R iE R ~ B0 - SEREEE AT
ByERTD » SRR E - B
JiFeratsk o TR EIR S R AR e
ERDURA R R AT f s AR - B REE
I RRRHEERE] - DULRFRaHEaY
RLLA! (Maruhashi, 1980 ; Lawes, 1991) - (f
725 AEPIRENRR RERE » iR
TR S EEWRLLEIR - A THER
% B REAREREHE B S IEHe A
HIELSY > A EERIBR DA R R 2 4R &



RV R I IERIC 90 « B3 st
R R A A S SR AT A 2R B DA B EE A
BEXBRENESLL  FRF2EEREAER
HEY)S MBS -

B 19914E7 H Z1992429 F SR HER 92,
BT ARG ERES AR FTEEAT
H B EEED - 906 A WESII AR S
HEE » AFERREBHBE RS - 199148
10 H 21992489 A RYERERHAM » DATEL B3
wh it AT B TS BRI INTR BE A B R A R Bl A%
%o IWEREAE20~22 BEE  [RT191E
11 H R 1992426 B DIAY » Hfg H Ao 3o akaIN
TREFHOIERY o hA 0 19924E7H 1992469 A 55
HEPHERIST > 45 RN SOERE — R R L
HEMSTIHRENIBIRES - TBIREEE3 14500 -

19914E10 F FE19924E9 H BEHHART » [HiF
T2 1 T T Uk P SR P T A R YO R RE 36
i EITHEY Y EEE (phenology) #F% » B
ELEREYIBTE - R - BEE - BIEIEE - 8
$LL L3eTRiEES H Bty aissy
R - TERAERCERAE S - SUETER
7 A TEERBEAE - REE - Bl wESE
§% » A B E{CREYIRNEE BT o SELLREYRERST
BY B AR AT A R SR RO T R L RS T
[EBREE 2 S RERIES10 5 B - s
=7 BREFIR10 (NLR. C, 1981) -

ST -
EFYEH 19914R10 L » 43 HiE s

AR EEERBRARG RS - I DR E T —
KRR SEREE FE A KB
kR » AR R A R A
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MEFEAS (formalin) WHEFHERG - EEET
BB - S04 DUBRSAMMRER R AR L
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AT RS A DUHIRSHE (frequency
of occurence ) ( Leopold and Krausman -
1986) FRLSERYREEN » —fEEws
IR B A LA AN AR BB DA A
B fE » RS R R e R R Y
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L 5 B .ﬁw"ﬁf“ﬁi‘ Folh L ‘F’ A & REHT 9"6

# X -The Feeding Ecology of Formosan serow, Caprzcornzs crispus swinhoei
HEHIE 81LARF-01(34)
it E AR 80.7.-81.6.
EEHA B RF
MRAR - BRFE AKX HRHEE RER O XY
HATHMN B ERRRRXBEAMA
AR &
¥ ﬁ'%%%M'%E“F%iﬁ#ﬁé@@ﬁ%imfﬁlﬁ&im'bﬁ%% » VALK AE 4
HE o HEREPF AL R BN EHE TS o Leb ARG @iHE N
FoERBI - FFIAME -BFALE - FEREREBLERCHORLE -
RABEMBELSFAEER RN A ENEY » w2 L~ 2 Eyas
C EAREEASEFERAL > BELHOREESF ST B i
REAFRYEHTAHRENAZLBE LA EHBR BB B - R
EREELFHEECHGH AR TSR $RBEEHIE
FTIE G ARBME > SFEE RMEAT S 0 T BRI I 4809 1% (Cost) 3% & (Benefit)#y
FHHEAR 0 Pl 2R EE L o A ERATRLS R Ei’lu‘é’ﬁa’?%kﬂi'&?ﬁ
B M EREEREH RO AREARE BN AL - SR ERLE
69 A A R B RSB S e RAB R SR RS ET R -
Wlagw : REEBLF 2FE REEB AEFE

ABSTRACT: The main food plants for Formosan Serow (Capricornis crispus
swinhoei) in higher altitude region of Taiwan are grasses, except two species of
woody plants, Juniperus aquamata and Berberis morrisonses. Among herbaceous
species, Cirsium kawakamii and Potentilla leiconota var. morrisonocola are the
dominant ones. The feeding marks on plants include young shoot, young leaves, old
leaves, and flowers. Serows feed on young shoot and leaves mainly. We did caloric
content, nutrient and coarse fiber content analysis on these food plants. Result
included that nitrogen content of Potentilla loueonota and Cirsium kawakamii
decrease during fall and winter. While the coarse fiber in Cirsium kawakamii
increases during this period. It seems that the food plant quality deteriorates during
the winter in higher altitude region. There is no strong correlation between food
quality and feeding marks of serow, on plants. The non-selective foraging behavior of
Formosan serow is suspected to be correlated with the cold weather condition and
plant distribution patterns in the higher altitude region of Taiwan.

Key words: Formosan serow, food plants, caloric content, Nitrogen content.
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Forest) »

B BER I ik

Bt AR R RE  REF S
BAMMRTFFX - S5 EF LB L
Wy A - RRTOAZREF S &
HHEE A MBI ETNESY
EuAn RS HE A R AT SRR
B LSRRG TR - $ERALAERELE
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Abstract
Y. Wang IH. S.Chen J.L.Hwang

As part of a long termed study on bear ecology and management, this |

project has been carried out from Sep. 1992 to Aug. 1993 to learn the
feasibility of using bait for trapping bear and to collect the current sighting
information of the bear in Taiwan. Seven hundred ninety nine bait station
nights were set in North Cha Tien Shan, Ta Man Mt., Yakou and Chunta
timber service road, previously known as g'oold bear active sites, but no
signs of bear activity was found. However, that a comparatively high
sighting frequency (over 1 animal/person/day) of Cervus unicolor swinhoei,
Capricornis crispus swinhoei, Muntiacus vreevesii micrurus, Macaca
cyclopsis, Sus scrofa taivanus, Syrmaticus mikado, and Lopphura swinhoii
were recorded in Yakou and Chunta timber service road and an endangered
species Spizaetus nipalensis fokiensis was also documented in Yakou
timber service road indicated that prey base for bears in these areas is very
- good. The result from sighting shown that bears were sighted each month
(n=40) with its peak in December and night sightings were common. The
distribution of these sightings were concentrated to the remote areas of the
Snow and Central Mountain Ranges as before. However, Hai-duan area in
Taitung was a newly discovered hot spot for bear activities. The sighting
elevation was basically similar to that of the previous records with its
highest occurrence between 2000-3000 m except an increased sightings of
lower ele-vation below 1000m. Although the forest habitat was as before
where the most sightings were found, yet the sightings in the open area
increased. When a bear was sighted, the most frequent behavior of the
bear was walking, followed by resting, and foraging. While both man and
bear realized the presence of each other, man frequently fled from the site.
The degree of flight response was related to the size of the man's party that
encountered the bear. However, there was no correlation between flight
behavior and eye contact distance. On the other hand, the immediate
reaction of the bear was mainly trying to attack or threat but mostly end up
with flighting away. The presumed fierce image of Formosan bear as top
predator in the ecosystem and its reaction toward people in different
circumstances varied. A clear understanding of its behavior toward people
is necessary and badly needed in managing and conserving this species.

English keyword:Formosan Black Bear, be'havior, distribution

92



i ER *

& 8 B B (Selenarctos thibetanus
fomosanus) B R WM B R T O ERR A B4
(#1981 B > 1981) - AL AHERE
AN BE DS RASB R EEREH
ERRZTh R AR EBRBHR
AFRITHEN - H=ZEWRHYED 2 &
BERLENSHRBRALERYE &
EHiTAEZRE(EIRAE » 1990 £ »
1990) ; BAE MM Ak T ) ERZERE
ﬂ%%%miiﬁﬁ'ﬁmﬁﬁﬁﬁm$

& B R E Ak 'fTA%ZZJ_d"‘EL@ %'@',‘iz_ﬁﬂ
% EWREREABRA(EAR
1991): K& BB ESRFRMpEEL T4
BAEANL AN BTEZRE TS
AR TERAGENZERZ THH
XEEHREF(E% 0 1992) -

AFFELHEERLE(VETSIEFHE
ERWTITEGER A5 5BRIM
WA BB BARMERT £ # o () ER
HAZRABEBEALNER A THRE
ﬁkﬁﬁwﬁﬁﬁﬁ‘%&&imkﬁﬁ
W & By 1% -

N FFEFE

BHAEEZ I ELTSHE TR
EMEHERTG  AMBFZFA AR
ayilde T ol

B EERFIERNE
MEHEEFAMNFEGHT T Y
EHBBX  BEH D o E TR RrEBHE
REBZAN R MRFLEHETRE
B BABRBOME BTHEEASL - W
MBEF RAEAATEABHRFE
B FRFEAMFTEEARB LTS

93

ML MU BREMN2ESAR BN
RBFERNB M E THLHHN > wIE

Nedstde B BR3P 6y B M BT B K¢ G m A

BT BTN mUR - M R O A
BRREAR BE BT HE AT WA Rk
BRI 0 AR B~ B BRI -
WA A B R A bR R B A4 R
—BREBTN RBELREBEHER —
A B  RAALBBEESZE b
LR BRTHOEMGRA MM E &
BARR G TN & BIF 34 23
MBRRLE TR - BN~
HEEE EABRH3 AN HMEALYH S
EANBCRBEEOLE -BEEZ X
o BRERLLEBEHERAL RN B
BB ED AR LB EWE B ]
A5 vA b A Ak Sy .

BAMRE - RE_FZHTER &
BB AL A KRG E IR L RIS
FU(E—~)  PELERERAREAL o
HETEIOAZR(E AT ARGETISE
TORRBE(B VLT RFER - 55 £
Bz LAFRE il F(R—) "



(=) A R A b B
LWEE-BAFRREES EF M LS
B (Fagus hayatae)db#h ¥ » LB 41650
AR e RREZ2MFHE 0 4B AE L
T F o BYPH20R25 AR K 0 BB
SR EMBBACRIS AT L EME - FHE
FEART > EHEMABESE > B
oo apdE 3 R4 AR - A81F11A 12
B84 B E22B&E > SH2008K » #£
RT5MIVEAR o

(DY EL BEREARE LHERR
R L #5008 ReyF i id - B4 #1950
& R B & W (Chamaecyparis
Sformosensis) * B (Thuja orientalis) B4,
#(Tsuga chinensis) % £ 2 B4 434k o
K& 2EE P 0 55 3t E F L 30
e RS RE L B R EE EBF
Rz \B W eRE  MABABFEH LR
O ARMBMEE - A8IHF12A228 #
moRFAAL A E - EADERE K
A4 EAR -

(Z) v4REE3% oHhEBEATHTE
104> 2y & > B A2400 8 R Hhil
AORBEREHANRERBEE  RAZL
& (Miscanthus transmorrisonensis) ¥t J&
AoEERMELAARRBZIHEE - ¥4
K, A B (Alnus formosana) B 8. % 2
Ao fr B R b sk Bl B — SRR (Pinus
taiwanensis) * BHEG L SN BHF Y B 4
BB RERBE - RBRAFE2 K
Bk E12EEEE 0 AR LS
W I E IS T /e b F 3005
Rz ah - MBERWB/YHT E2154
o R A B R - AR B E A50 0 694210
WF )RR BT FMA BRI
Rt MBBRNERNG 2T A4LR
RymiH koo #8252 A0 B #4824 2
}Msa&ﬁ BME184ME 0 A 8T
AR« B REE LMHB s Baf

94

— R BH ~ 2HFEE 0 4Bty —
WMRE O 208y K(Aralia taiwaniana)
BAOMA £ FH L ZREE8F A
BB REORE RBFEHLBNy
2EIARMME - N82453 5243 8
o824 A48 E > BASIBEE > £
RATHEIEAR -

(m)EF R ¢ I KR A LTS ETIR
EMNRBEFRHIZLENES  BHY
2450 F25504 R - KB R46 /2R B g
BE - CERBERASZLLEAL  Hg
HERABBRMEZRE - L LA F52
KA B GHIREG LY S ERk
BB LA RBE PR BB RAK
HE - -FABAFEI R B—AhnEdB
F o BISAELAENE S s ZLRE
WETIONE £ LKA il 0 A B B
ROTEISAFUFBHE  SEALD
B ot UABBEHERLH2 E
4R H#E #8254 85 8 #4182
F 40248 45 B4 0 K5

B LAEAR A REAEEME - 1L
- fEBEE R LR RO E R
W) > E AR A 2 Ak BT 278

Aiﬁ%£a¢’%wélﬁwﬁ%7a
Gy g B 1 AR AR 20 A 904 s i B
{Acer morrisonense) X —H BAE BB A
L172RG ) AEHE A5t
Lo BAMARANEAREREAE ERA
BHIAKEBBEOERROITEI AR
MM E - 824D HI9H HH4% > 8246 A
wﬂﬁ*’%%MMﬁi%ﬁm5@lﬁ
AR FEZRZECHEFEMS > 22 HE
BoRM 1SRG H - 1R2% M 1R
MBHA NG R B RN
MR RE R RTA R ALY O m
B AEARIOR S FB L Haa
KA B R H TR E > Bkt ey 7
E21RARMM L 54824 6 A29 8 #h47



2B HD BHE IR S2040E 5 H
2AETHEAR -

i HEABELE VABAKEER
MEAREBET  BRLTEFEZEHET
AU LB RBHPRMBEET  ATH
HUWEZSFMRBEZR IR ZTR
e

=~ MERHE:

BEMEZLALEEHRTEAL T2
(424r) 29 REZ AL RAETAR (32
) ERABTERE LA E R B L
Blam) BRERAHN - EAHHEL
CREBAEBHERT IS ELQ
WY AREHBECAR R LR
MWAH - MAAESBEH (M
—) - BHAGELFNBAZLATH
AELER S FHaERBRHMORR
WHRBX - B BREBE - KT
BRAREHAGE - THEABRHE LKL R
Meo- MBI M EE - BEB 2R FH
o FEW - BRRGEFR BRE - M
SR~ ROTHR R R B R T
Eab M - HHAK o B AR ER
CEXBEN  FHEHNERXLERSY
ME AR MEFTTHRABRNYRETH
FEERBREFBREZEH 5 NHH
X HENERBE -

FlA S A A I8 - B30
A MBFAEEN OEIDEFREAAL
FHEBRALBEE  IAES  BAER
2RIy R ABOSE6 H A tE (HEA
WM— R EZHRERN) LIRHFLK
WA TRGETHZRRORRE -

58 R

— o B REAR

95

HRERARAXIETISEBIHEALX » 70048
FHMAE o BRAFEN Y HE B (Corvus
macrorhynchos) P& » A FEH 8 -

= FREZ SR

MWARRR THRERESZ G
EER  ZATAVNGMERYE i
HRERGUEAFIHAREFIIEHALS
HR i B R E A KN R R B(R
=) BETRA S LR G E By R RS
HREABESRESHELFRELGYE
B{Bw) AP Ea R ARAEIA LS
(P PFEEFE-AREHFERLHE) RIEA
BeF Bl AR - LFE - LR B B
MBS~ REERRKEFTE LER LI
T UHERZEINRALIHGALBY R
BAZRER(AR= BE) LtFagkpz
FRARRERE > 52300 LRE LA
B dE o REREEIAT - '

Z o BRI B o m

FERFRAMEABNI0F T H v » 2
ANREGEETRAEH IR LG 2 H
e P HAORBBEE - ORFR -~ 22
RARLBGREE > WS - AR 1
F(E ) e

() BLEE AR R © D HTA0K AR B 2 42
wREkF  FR-F P H-AEZ+AH
HRAREGY SRR AIETRZE
(BE) ~FAR—RTHBBRE - &
PEF o TFAWG LT EDRY R
(BA) -

(Z)ERBWYHERER D BB s
Ry W AT E® S @ k% - HE
B WS URB LY HEE -
CHES - ERBERYLE (BA) - 0
A BB E AL ) i 4R AR 2000-



30004 M8 148 & F 10004 R ELF ¥y
ikt CE-) = il o dr 0 #
WA EIB AR 2R 26k B HK
BeAATH B3I ALK (BT
.__) a

(Z)ERENHEN 218 ERBAN
AmALMemEd  BAARBREZH
BT HERBO0ITTIIAR » BB AR
i FHERBI04T67T. 14K -
FAH20F R B E AR E A GREEK
B I3KREAES - 1k AES (B
Z) cHI9OKRR-EHER I3AARE
fe—REH o RFFHeARL-EXRETF—
B HIRARMEREAE-—R - FH4
KRR HEARMERE—R  FIRAZER
—RiE A F2ARE-BXBHHED
e lkABmERMEM— B -

W RBHNTARALBRAGTE S
(TIEBABGEN * RBAN G
BAME TR AR E ~ kA S &
WSKRZ  HTEABRNERGITER
$ EWBEAL 0 R R B HAE R B A
oo BAR IR » BT A M e
H13RF M F A RETHENEBIRRIL
(RZ) - s HERTAERBALARRA
Z MGG BRARMRABRBARA
ey sEREAVEMWS (hm) o &
Mtraf g EMASARFLEN (£
) e HBERAFEFDRBALLR
B o P A — R B R AHA R
i A

2 AMBEMAEAR ARBAMEARWNT
Ao AN I2A ARG Bk ikds
RRZ (B+Z) - ABREFERG S
HERBAAGHRROELR » U202

TZHMEHEARBZ R SRR LT

i —FHEIRABNE - 2HE (£
) 0 RA R RN AP E ey
AL CHLAITEAN Bk b R

o~ EAS R B RBGREE S

(&+E) -

95

E+

H o~ %

Day er al. (1980) % ¢ 3% £ 3% /s pFHi 42
AR > FHRFRAZA 2B 0%
FEMMRE  HMEETHNA®R-RELR
b & EH L E K (Ursus americanus)
BRBU, arctos) T4 » S H B R
Mo RERMBELFN  FHRAIIREA L
Al B AR Bk R 5| AR AT R A A A AR 0 15
HMERFHAE - WAFAHNA LR
oo R BRSBTS Sk
R o R R 5 X R I AT A 6y
RERAELRE  RFLEMUNFA RS R
FToRARABTVERMETHES BHBH
AWEH L AMBEFRE > 22 RAA
AERLZAR  AHBERFEES  BHR
ZHESEAN LT LW Ak
FPHAEHHA - REMEIRETENS
£ AARTHENAE - BEEALH
Mo RRTHELEEER ZHFEF 4
ERENALHANEZRT BuaE
HEHEBRE HABHALWE R4t
ARG S AR MAEARFARBE
RFR RRTREZZHE 2ot s
B RERHEETHEAGE LMK S
Y BHEAARSELE RN MY
BAFAEHE - bt SRALGELE®RS
WOBRMAT > TRBM TRIAREH#
B A THEN RS LB 5 B8
WA RRBRAGTAEEE T4
WAk R 0 BT ARRERA
ZHE FTHRAERLRFEL KGR
/R B e

RAR B MR EHRZFE > FEA
HABRZERT  BHEGBEWERTH
Yo FHREBENEAT  THRELSS
REFTHEEF-RAMETHE IR #
FTRMNFEER  FEZWNBRAFTAT
HEHHZ AN o Lee(1991a)8 H A48 11



AR R P E R RS
EATHBERA SR MMETZERE 28
HEARFERBITHABOBTE K7
HE&HZ ARG E - dsh r Schullery(1992)
RBEFFRRELAN LRI L BFE

O BTALBERTHRENSHRAR

ELREH - mEeMAMNKMZHF LA L
BEBTHBREZRBERR T4
MR AEMMLEE  FRAEFSERZ S
Bro SRARBMEEFHE THE 4R
1BARH BN A R GRM 0 WA A
REMZHE > AUFE BT HERITHE
o RBEEFTEMEE

ERFREMRMERNZFEN > THFEYF
HESHRE AW wHABA99) - B
(I99NAMIONMHERFELEREAX
&4 fLlee(1991b) £ 3 i f8 # Sulaak &
Jirbh B2 Fok R TR SR L L%
REZEY  BETHEHRAREZIRT
B BAEAERZIAREE RbERLS
ZHEEHME EARSERBELES
HARERYER -

FBAARFRIFRBRABEEAE T Y H
SRERBRAENTHE(ERE 1990 LA
Bo1991) A EAA G BB HTHE
WMIVE - A ABR AR vhERER
REBET  ARXBHYHELYLE AR E
PAUERERERS HPA A GHL
BoHE  REBESRWAR  SELRA
Nt M Z WA RERN BoER
AR EALERE -

B R EALHETELEREA
BHRAETRAAG BB RITE  Bd
MNERMNE - ARGRES  HIR A RE
FRBARY B _BEHEBEASLTH
VASC AR B A ST RSN B

Wy A R By 4 AR LB A o R M E 2
R(EAR » 1993k » EXAEFH S &
ABGHEBRESEINE B ELE R
Al % £0.5XF » 8+ AR Sy ah 40 3 &
FEHFER REANEELE TR

LaFSARE . AEAEKFE(1993)8A LA
B HBONEARLERMIEGZHEER
M BASTAMCEIMBAR » HEA .
EHZE BWESEISEBAR  BY
HWRMARA LB RMEZASEZ — > £
RERDHFEINE > SEHFHMRHBF
AR F -

RAFEFERLEH  AARES &
WEECERTARGRBERH Y o -
Sl b RT HE R A BF 5L B R A 40 E 4 B
FARNZHE  MERBEHGZT
BAHEEZIERL  RREEBARS
BN WHAL LR T ZReH 5
AETHREERE B S HHFBERYT
BENLZ R BABEXAMN - B2
HEZREMET MBEEHTEA AR
HWAE - BELZZWHRS b
WXBRERT S ARMHEEZE  RABER
B Z RIS ER -
RAFEFEH MM AEA o £ &
FTH—RBE—F— MR HEFLIOE
SRR S REGELE LB SR BT
AT &L 5 H 40 % L I HIE D o # k
—HREWE (1986) ELEE - E4E
%%ﬁ%w%%¢'?%ﬁ%ﬁ%iﬁ%
ﬁﬁ%%iﬁ$=ﬁ%tﬁﬁﬁ%%ﬂﬁ
Wloo BB RS BBE A > KA IS
%ﬁ%ﬁi&%%ﬁ%’ﬁééwﬁﬁﬁ
KU FRGAE > BHw A4 AL 5H 24
PRARHEA (X5 1986 ER M 1987 ;
T2 1988 % > 1989 EREP 5 1900 ;
EREF1993) » KR ZWHE A58
AL e
wéﬂ%ﬂﬁﬁﬁﬂﬁﬁ’&@ﬂ%%ﬁ
%H%z%%’%ﬁi&&(wm)%ﬁ
BT EH  RERBE0 AR
Froo M R R TE A A
LORMEEMARRBBAANRL &
BRAFRZERBRERRBZES (15
F01993)  RR12ABRA LI H L,
REFFE (ERM  1987) » B4 5 4

37




Bk S 2R MR B 12 B LR
WAAREZRM  F A ARLFEH
AL BB R ET 0 KMAENT
R EITARAAROBER S > R
(1991)  # % (1991) ; Pikunov &
Aramiley (1991) & &% (1991) : #
F(1991) 5 M (1991) ¥ AfMLe
BHMERPE KRR RAFALARZAL
B (1991) #HBERE BRI FIREFR
HHABEEA PR AR AR LA
ABMz AL EHERBETLEMAE
mABERERZAERE BT IRAE
ABRRELFTER LA R EALRFER
WRARMEBRE > RENY e BEE
BHRERBEAL RRBEETHABEZE
B omEkES I RELARAL - AT o
o RAE R L ahBFRE .

R -BASTARAR A SMET
LR A E G LA b R K 0 2t
FE (1992 2 HREEXELEHMBRAAS
NERZEAMARESERTERE
HBERFAEERBEAZFRARE LA
PRI B LM AR AR L E B BT A
H B L S Ay L -
ERBFRARIRSGLEEGETHams
HERHABBEAATREASLHE X LK
PRt BESE (ERE
1990 : F A B @ 1991 ) Mgit kbt A 8 i
ROREH - EARABRAUE AT BAHY
Wwht o RRAFEMEFRAFRENTG
HH o B R S SRR LB B
S A TREDHAETERAASEABEM AR
WA AT A b2 B A W A 454K
RARFEH L ERBERAF LR
o BATRADKOERFLAFER -
mAEREERRAH  GERTERES
Mz LENAHEEEHERED R -
AAEEEHE BRI Hm R
ook (1969) #r3 R A & R ¥ 5
LA BT ARATHAREE IR Y
TA M RFOR L RE B R 6h 0 sk

08

T 0 KA2000-3000 X R BB ZHAERS -
MES (ZAE 1990 ERM%R > 1991)
Wk RAA (ERA) 3000 Rk kil
RYEFEAESFEM 2 RHE1000-2000
AR Z R ERA 0002 R AT » ik
S 1000-2000 2 RoZ 34k 3 & 310002
RAFHREME - KBHRBEERYHE
AEMAEREHEm MY LT A0 AM
ERMBRERLE  FRABRBETHKER
BEE M QA FE—F T - &
RERIFRE > BNBISHEE6 S
BHHE > SHXBLRSRFHEEE N
Bz ¥kl o B A S 8
SR F A WIE :
HABREOERERET £ (ERE
19900 ZAMK » 1991) RAELRGFR
S5%A T IS ERR D RS LA
A /3 E MM A S B o B E &
REFHSHBEEBERIIT LI TRA
HRAMBEITR > BASFRREEN40EB R
EHRod AR EZRTHRMA—F &M
EHMSEGZAEANTBE 5 —FaHTH
BB TE FZRBAF ARSI LR
B AR BT A SR e SR % T B 0 B M
MWK RERI OB TR TRBRE
EREBAESEHRMZIBE T HHBESHEA
Wl o KRR T T 0 R ARkt B e
BlndE MR L EHERRERTE Y
M5 -
RMARMERBO LI HMAERT » A LI
RSB BETFREASEANHCE
THBETG L RIS T HARRRE Y
R TREGCFTERLENGE ) REY
VRO TEEEREM LS BALE
KW o Bk RO R T R AR sk —
REGEB 22 mEREZES &
HATHRBAY  HEBRARYGAR B
RoB—Fd F AR THLETAY
W4 REAREHBENHEY > ¥ 0z
—Ro HHEHBAERSTLE P B —
oA R R OB R R E W R OE o



(Schullery,1992) » it 7 ¥ B #2750 &
A o B A8 A B (Herrero,1985) » 8% R
EHEEMRBZFRB DN FFHE
AHDRERES  TEERAREZITE
A ERABEAZTANEELN LA
B AR EREY MG ERAM > Ak
BRIHMENRBRERAALEBZERAWH

RAFARATAAGFERAHE L &4

MenzERAE- AEA BAHRE
X AT A BERAE Y o & B S A AR 8 8 AR IR
FE O BRAENAMABDAHFTHARK
A ik o EA R G AR R
MamEAES  ARMBNELATHER
5

FHARSFHAHBEORRGE A
MBASEROGY  AERETTHR
RES  BEABNENBETRZITSL
ETEHEABZ P RAETRAEY E
RBMABBASTFRTRE WEH—
TEHEMG  BR-BAZTHBEYR
B BHAABRET TS BERET R &8
ety o RALAKBATHEAELET T
o RBENBEFILBENEELE LR
Ay o

7~ 5] M X R

EH 1986 SR HMELEEHT LBy
REAMGAE (1) - TRHERE
Q—»

EE - HARLE 1087 - EMELEEY
FAEBHERANMGEE (11) - 47
BERESG -

I - 1088 - GHME L AEEHS A B4
HRAMMMALE (1) - TR EE
Qo

THA ZAA-19090 - ¢ B EZRZLEYR
ERABBEFERES (1) - FHEE
i€ -

99

EFE 0 EPAAL - 1990 = @B E LY
FaemERMAASEE (1) - #H
BREREE

TH OBRHE-1991- SR ER A EW
ERABEERESR (1) ° FEE
BEE-

IR RAEH 0 WEF HEF 01002
CHERZERFAEALEEERE
w (N1) » fTHRELEE -

I BRBE-1993 TLEENKE
RIBEPAMT AL EA DAY
MEHEHEGEZAE (1) - 2LE
e

G BREAHMBTLE - BLiFHR
KBk MR R AR e

I8 FMF 1993 EHERIFBE
ZMATHAE (—~) - FTEHBEER
g— N

AR 1981 BRBRAERAGBHE
R RE - 384pp.

BRF e 1981 KB sH o Bme
#Roe 1(2):141.

WA BAFHEYE O BREELEHE
oo 1991 EBBGIBE AR
BARAGGEEF - F_BhBRH
FTHRBIHE - p.39

GHE  WEE o 19910 EEIA P
ERRATR - FoBRERHSRYS
X E - p.38. :

PRik& o 1969 EBHEHBImiE - &8
A EJE ° p.552-553 -

PRk = 1991« EAEMAERSLHE - §
ZERERATRBIHE 2 p.42,
PRAS 0 B 01991 o FEAEH A M E
SHEA e BoRERTRASRLL

3% ° p.31.

AHA e 19910 ABEHPERIE R
AR FoRERERRGRSHE
£ -« p.40.



Fegh o T AN - LFABEREY
Bk FoBRBEREHRGECH
£ - p.33.

Day, G. 1., Schemnitz, 8, D., Taber, R. D.
1980. Capturing and making wild

animals. Page 61-88 in Schemnitz, S.

Wildlife
_ manual.

D. edt. manage-ment
techniques The wildlife
~ society, washington, D. C, 686pp.

S. 1985. Bear attacks: their
causes and avoidance,Nick Lyons
Books, NY. 287pp.

Herrero,

100

Lee, H. H. 1991a. fe sy & teHo &35 &, -
PoBRERBATHREIHE - p.24.
Lee, K. H. 1991b. BAtssA % - H-B &
BRI R W L - pp.25. ‘
Pikunov, D. C. & V. V. Aramilev., 1991,
ERAER LA MR EHRY -
FoBREMRETRGIHE - p.36
P. 1992. The of
Yellowstone. High plains publiching

Schullery; bears

company, Inc. pp.318



R — - | |
BAER > R BT FA B R B LW HEREREHERicskAL L

1B Ak A 4
oy L OB ek RECSN-CHe Sh4 -
bt | - i

CUR4ER -~ (R HAR - [Jan#d-Cite

1 - L EESGEH 3 o

2 - BPH-FEEALERFMSIIBART -1 ~38A -C13~6
BAU6~9@A -09~1 1@ Dt a4 -

S - BASVIHEYLEFHRAOT -

4 FREBRFHGLE - AE L -

5 fEATARE_ RMK_ AR -

6 - FTEHHFEMADAEMEREE—T -
BRI FE T LR 2 W9 > SR~ 4.84@ - 5 Hj -
6 #£e ZTEABFENTRE | BAE R o s 7 S 7
B ? AR FAT?
H A LN 3 B W ORR ER
| ME7 e T N ¥ S0 A =R o
R A LR mEwd e ™R
LI 3R M 3 AR 3 30 i Otk
_% A LI ar kR e B s 1t s AR
LIS 3ART IR Ak [ 3 i ddk
_F_A Clafar Rl st AR
[T 38k 1B 3 AR I3 s iRAhk
_F A LI kR s e e s R
L3 M k3 00 Timadk
% A m%#Dﬁ%Dﬁ%%Dﬁb AR
E TN ST b2
_%_A D%%ﬁmﬁﬁmﬁﬁ%Dﬁi___&R

(ETREBEHFANR 2 G RBHRE)

101



T i o Bl OB

HUrER ﬁﬁi%-%ih%F%#$:

(A SR 0 o B W e SRR AR

AR RAEEK ES ’_Dﬁiﬁiﬁﬁmwﬁﬂr ?

TR REIR » RS AR TP

ERIARA R > REEaR_ AR ? |

RARGEME LS - TIF4 2

EEERENWR (E=ZRA) [JH O A REBEEHeES?
HH LBAE RIS - SRR EE ~ Dlwep ~ (AR - e

WDKDEﬁH%,* A A7

WRAENIFRPEALRE - AR - OFARE4 - (ET
MR RRAEA kA~ (R - s~ it

FIGE LI SR AR B B LI~ ek 385 AR A A Bl o

Jo RT AP EAR My AR °
RAEERREHER LR -TF -

T AR BB - RAESTHE B ? , o

GERERBIEARIERE?

FeAGAE P B R ZAR R BB R AT R 7

EEAEMFROERNGE  FFLETEH - Ht -

102



#9204 R



A RIS REHERES

A RBEANTZ SN B B 2280 KE AW R s B R R
> ELBERAARLAF—TEAZRLARAB RS RMBERELAFE -
FRYE > —ATAME B3 AE 4545 298500 R 2 % i — 0 BAG R & 1% 1% 8
B G RAE B RIEEEN - R AB £ A AR — TSR AR &8
FRARITHEE AR RES - R F R R R R IR S R E R
BHEre A BEEHRBH BRI —HEREREESRAHTAR > B EY
2R aoP o B EAF BT AR R RA BT IO S R
FRe ARR E AL — o Mk L 7 SR R 0 298 B RR IR A B R i 4
Bl o

AIRREEWEERRE  FRE BB L EWY &R TR TR Z 8
EERBLFEZTE  WF AR LB T s AR AR AR
FLIE - W H s T E -

B-B:z2#ALRMAREFHELE=ZANAANEREHMBE RAHEHFHLH
B fEMEA A B0 » B XA TAPRS 5 3 B 47000 RAT AR R —2h 4 L
b BE #9200 FURAR B E AL B R4 B SR o b AR R BLAUE SR BLIE
AEBR - BEAR LG e RS E 0 E AL kA -

103



R—- FREEBRERVWERT X

BERE & 7 H # B LHFEAR B8 X4 M HE
Bt #
d# R 81F11A128 814%11A228 7.5 #HIF & 20
2
gL 81412H228 82%01A05H 4 BT REE 22
‘ 2
T 824024 09-10 824024 258 8§  BE HE 12 184
2]
82403248 82404148 7 BN KM 84
4
AAME 82404F 058 82%04H 248 S OB #EE 121
4
824 05H198 B82%06A298 LS #F mIER 164
4
824 06H298 824087028 2 BT mEH 204
6
o -FMARE vHREALPH-A-HBAFELHS AR
By i 8 AR X Ak i AR
a b a b
B8 R Mogera insularis 8  0.94 1 0.07
¥ BRI Mustela sibirica davidiana 8 0.94 6  0.40
B BB Macaca cyclopsis 36 4.24 6  0.40
& BB Sus scrofa taivanus 13 1.53 12 0.80
B W FE Capricornis crispus swinhoei 33 3.88 21 1.40
&8 LA Muntiaous reevesii micrurus 19. 2.24 27 1.80
& kB Cervus unicolor swinhoe! 9 1.06 35 2.30
& & 8 R Petaurista alborufus lena 2 0.24 1 0,07
i KA B Dremomys pernyi owstoni 5 0.59 1 0.07
& & R Tamiops swinhoei formosanus 1 0.12
WA B Callosciurus erythraeus roberti 1 0.12
W HE Syrmaticus mikado 10 1.18
BB, Lophura swinhoii 12 1.41.
f& & Spizaetus nipalensis fokiensis 1 0.07

B oA AME -8SAK

i

*

CARREEmARE R AR

AR - [SAR o
a— BHARE b RE B hH -

104



OB OB B

w20 I A # i ik 3 A, 3 9
1 41 3 2 7 5 5
% R 3 0 13 1 3
B fE B LA R AY BRI AR 2 W B A ey 14
fow R

B (AR) FHEE # 5 A b A #
<20 1 1 2 1 0
20-490 0 0 0 0 1
40-60 1 0 i 2 0
60-80 0 0 0 1 0
>80 0 0 1 1 0
ROE R AR AR AR R A S 4

o R M _
A B + #ak % 5 A % %
1 2 1 1 1 0
2 0 0 1 0 0
3 0 0 2 2 1
4 0 0 0 2 0
5 1 1 0 0 0
6 0 0 ) 1 0
R AGE LA AR BB E ALRE 2 ) 4 B

AW R R |
EH(AR) FrHESE ##ak 56, B,k HS 31, Yo A7 (%)
<20 1 3 3 0] 42.9
20-40 0 0 0 1 0.0
40-60 0 0 3 1 75.0
60-80 0 0 1 0 100.0
> 100 0 1 2 0 66.7

105



Fb o AELE A RS A RN M4

AW R B

A FEg # 0 96 & e 38, 1 4] (%)
i 0 1 6 0 85.7 '
2 0 0 1 ] 50.0
3 0 3 1 0 25.0
4 0 0 0 0 799
5 1 1 0 0 0.0
6 0 0 0 1 0.0
8 0 0 1 0 100.0
16 0 1 0 0 0.0
R B R REW kR
i Y4 10002 R 1000-20002 R 2000-30002 & 30004 &

PATF ¥A E
1989-1990 3(5.17) 22(27.93) 24(41.38) 9(15.52)
1990-1991 8(18.18) 16(36.36) 14(31.82) 6(13.64)
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HEEM  F LT HERERE (5/5)

Breeding and Conservation of Formosan Pangolm
FEHIE  S2RF-02(16)
BATHAIR © RESIFTA 18 £8246A30H
HEEHA AR |
HEARAR CMES - FHE R4 BT
PATHM ¢ BB A E R \

PR

EATRAFTRILT > " ERAL RARH R R (Crematogastor spp. ) 4% &
FLhTFHR  FLTHRBRTERRRER  FARBAMATYMBENT
MR 20%  MTERBAIATESFNE - TREVYFLFLEN 2
B #hHREE 70 g0 FRFRTHATS  OBLNE L £ 5T (Chao
etal., 1993) -
#x%%ﬁIWMW B ATEF - BEG -

3 T .

- Defrozen ants Crematogaster spp. were used to feed captive Formosan
pangolin (Manis pentadactyla pentadactyla). Although Formosan pangolin accepted
the ants as food, its body weight decreased about 20% within two months. The results
indicated that improvement of the artificial diet is required. The first record of birth of
a Formosan pangolin, in Taiwan was reported in Journal of Taiwan Museum (Chao et
al., 1993). Body measurements of the newborn male pangolin were provided and the
breeding season and gestation period of Formosan pangolin were discussed in the

paper.

3% 3 ifl 423% ° Formosan pangolin, diet, captive breeding, Crematogster spp.
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(=) BELEMAEHEER  BLHEY

T ABERBREFFLYT

Wy b MR (Crematogaster spp.)
FEFHBL REATHRAARKAFLTHR
REhz— > EEABFTHERFLEREL - &
HAIH - S OB®AT L TPARBMNRES
B R Tl T ARG AR G B

R-BXMEEARTE 75 g0 FHHLE

8 40 g- RABABEE ~ 50k R4 3
em Fg o BRALY RIREAMAR
# o .
FE 30 RUMERERY 4 kg B E
3.7kg - MH 50 RMAMEE 352kg B 60 X
MEERLET —HER AR %A
MAMZEC - FELTLHWEMIER
BFRLABGH A IX4 cm 2% - i
BEGRT ARATRAZLA R %0
WL BREMTREARERMARE » 2
HE T 5T R4 R R -
FRTREAFT LT EHLE
ARZEFLFRTERPABERAFT & &
Ry - BT ERETFLTRESRAS
RBZIERG  EAABEASRET 20

- TR AERATFIAT -

B RRERAY  RokRHE

NI B R

(=) BEZHR LA RBZ REREIAR
By R FLY EEEEREY
AFIE - BB R Ak 0 SRR B 3
HEimed -

% BRES

—~ FL TR

TR MHFAT W ERES 2 #3
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85 R« ¥ AEEhn @ AT — il
YA EEEE c LT IHYE -

Chao, J. T., Yi-Ming Chen, Wen-Chi Yeh and
Kuo-Yun Fang, 1993,
Newborn

Notes on a
Formosan Pangolin,
pentadactyla pentadacivia, J. Taiwan Mus,
46(1):43-46,
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HELM YT AMBEREEERHE (1/5)
Biology and Management of Formosan Wild Pig

HEHE 2B F-02(29)

PATEAMR C RESISETHI B 82446308

HEEZHAMES .

HEMEAR MRS - FEE - R4 Bk

PATHM © B M ERRT

bR :
AERCRESREEA A HEPEXBRE 348 % K2R EHE B8
AT BB E AR RART AR R R BB FRA R T S50 B sk -
T EESE L IR - gk -

% X A% ¢ A total of 348 papers on wild pig were collected. Database of these
references were built and stored in 3.5" floppy disk. References of wild pig can be
retrieved according to author, year or topic of the publication.

I XM SE7E -

- Formosan wild pig, reference.
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MeCullough, B, R. 1974. Status of larger mammals in Taiwan, Tourism Bureau , Taipei, Taiwan,
R.O.C.
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XX 4% | The ecology and behavior of Chinese otter in Kingmen (1)
HEHE 83/ F—-04 (01)

AR B2FTALBEZ8346HA30R

HERA B REHNE RIS HS

PATHRM BB REHMER

TXHE
B1993458A Z199446 A £ &TTE& X DA ~ A0S - KB &~ 7
TR AR A8 R I A AR R AR o Bk IR A R B I B 2
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2o BEFAREE BLES - ABHME - 55 $2EMMEHERY
ARG A o RN BRI ARAE SR B > BRI E R B AR
AR AT

bCHAT AT KM A RF

3 LA 5

A survey of river otter (Lutra lutra) presence in were carried out between
August 1993 and June 1994. During the survey, my assistants and [ searched along
ponds, lakes, streams and reservoirs to look for signs of otters, i.e. spraints and tracks.
Survey results indicated presence of otters throughout Kinmen. There were several
places where otters visited regularly. However, habitat degradation, including
pollution and drought may pose serious threat to the existence of this species. Long-
term monitoring of otter population and environmental change, and proper
management strategies are needed to ensure the persistance of this species on the
island. _
3 X M 429 ¢ Kinmen, river otter (Lutra lutra), distribution, conservation

121



INTRODUCTION

The river otter (Lutra lutra) was
once widely distributed in both Europe
and Asia. However, due to habitat
destruction, pollution, overexploitation,
and other human disturbance, their
populations have been depleted in many
areas. Therefore, it is important to
examine its present distribution and
status to help the conservation and
management of this threatened species
(Foster-Turley et al. 1990). Information
on the Eurasian otter in Europe has been
accumulated for many years, and the
species has been well studied there
(Green and Green 1981, Macdonald and
Mason 1982, Macdonald 1983, Liles
and Jenkins 1984, Mason and
Macdonald 1986, Lode 1993). However,
information of this species is Asia has
been scanty and more information is
needed (Sivasothi and Nor 1994),

The river otter is known to
distribute throughout mainland China
(Gao et al. 1987), and Taiwan (Chen
and Yu 1984). The populations in
mainland China are declining (Foster-
Turley et al. 1990). In Taiwan, the otters
were. once found along streams and
rivers below 1500 meters throughout the
island. However, there was hardly any
sighting in recent years (Lee, personal
observation), and the species has been
declared endangered locally.

Kinmen is an island off the coast
of Fujian Province. Despite its short
distance to the mainland China, it is
within the political boundary of the
Republic of China. Due to its sensitive
geographical location, it has been a
military restriction area since 1940's.
The fauna on this island is little known.
However, the county almanac reported
that there were otters in Kinmen,
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Subsequent interview to the local people
confirmed the existence of this animal
dated at least a couple of generations
ago. With the recent termination of the
military administration in Kinmen, it -
was possible to conduct a survey on the
distribution and status of otters there.

STUDY SITE '

Kinmen is about 10 km to the
west of Xiamen, Fujian Province (Fig.1).
It is an island about 134.25 km2, in a
shape of a bone, wider on both the east
and the west ends, and narrower in the
middle. The highest point of the island,
Mt. Taiwu is only 253 m in elevation.
The topography of thh island is
generally flat with some mounds. There
are seven short streams on Kinmen, The
water level of these streams is usually
low, and sometimes parts of these
streams may dry up.

The climate of Kinmen belongs to
subtropical monsoon climate, with more
fog and rain between April and
September, and strong north-east wind
the rest of the year, Typhoons may bring
in more rain in summer and fall, Mean
annual temperature is 21,10C (12.8

The natural forest of Kinmen had
been depleted at one time in the history,
and Kinmen had suffered from erosion
and sand storm for a couple hundred
years, It was not until forty to fifty years
ago, great effort was put in to nurture
plantation, which eventually brought
back the forest. Today, both islands are
covered mostly by plantation of Acacia
and Casuarina, and cropland. The
agriculture is not intensive. Area less
disturbed is covered by thorny bushes
Scolopia oldhamii, Mayytenus
diversifolia, Saageretis thea, and Litsea
glutinosa. There is little industry, and
residential construction is in general
localized. Therefore, there is still a



considerable amount of wild land.

Previous survey (Lee,
unpublished data) indicated that, though
there are feral dogs and cats, otters are
the only wild carnivore exists on
Kinmen.

MATERIALS AND METHODS

Survey was carried out in Kinmen
between August 1993 and June 1994,
During each survey, my assistants and I
would walk along streams, lakes,
reservoir, and pond which we could get
access to, and look for spraints and
tracks of otters. For lakes, ponds, and
some reservoirs, we could search the
entire bank, but for some other
reservoirs we could only search as much
as we could. For streams, we would
search at different sections along each
stream, and walked for at least 200-
300 m at each section. A couple of
reservoirs and most coastal area were
still restricted from any visit.

Since it is impossible to estimate
the number of otters present based on
the number of spraints we found at each
site, we only recorded presence and
absence of sign at each site. However,
the condition of spraints present was
judged, based on its texture, color, and
degree of decomposition, and recorded
as either new, medium, or old. Spraints
that were still relatively soft and moist
were considered new. Spraints that were
dark in color and little decomposed were
considered medium. Old spraints were
the ones that had turned white and had
obviously decomposed.

RESULTS

Based on our past experience in
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Kinmen, we chose 62 locations where
otter sign had been found before to
monitor the presence and absence of
otter sign on a monthly basis between
August 1993 and June 1994,

Survey results showed otter signs
could be found at many locations
throughout Kinmen, which indicated
that otters are widely distributed on this
island (Fig. 2). However, Otters did not
vistt all these location regularly (Table
1). The number of location where otter
signs were found varied between 31
(August) and 43 (December) in different
months. There was no apparent seasonal
pattern in the number of location where
otter signs could be found. Twelve of
the 62 locations had otter signs every
month. Among them, the Kinmen
Fisheries Institute, Kukang Lake, Pearl
Lake, Hofengkang, Tai Lake, Tienpu,
and Jung Lake were the places where
abundant and fresh otter spraints could
often be found. One otter was trapped
two years eatlier at Hofengkang.
However, otter activity could still be
seen after the capture.

Otters did not restrict their
activity to fresh water. Their sign could
be found at estuaries and salt water
lakes as well. However, more spraints
were found at places where large body
of fresh water and abundant fish were
found.

DISCUSSION

Survey results indicated that otters
are widely distributed in both Kinmen.
A few reasons may have contributed to
this distribution pattern. Firstly, human
constructed reservoirs, lakes, ponds,
ditches, irrigation canals, along with
natural streams on both islands, form a
complex network of waterways, which



can easily be used by otters to travel
around on both islands. Secondly, there
is fish in all of these waters, in which
otters can almost always find their food
everywhere. Thirdly, there is still a lot
of wilderness areas which are very dark
at night with little human disturbance.
This may also make it easier for
nocturnal animals such as the otters to
move around, hide, or rest without being
disturbed. :

In this study, we did not attempt
to estimate the population size of otters
in Kinmen. The reason was that many
factors may affect the number of
spraints left by an otter along waterways.
Several authors have debated about the
validity of using spraint numbers in
estimating otter population sizes, and
the conclusion was largely that such
application required further research
(Kruuk et al. 1986, Kruuk and Conroy
1987, Mason and Macdonald 1987).
Therefore, we can not estimate the
actual number of otfers living in Kinmen
based on the spraints we found in this
survey. However, based on the limited
information on home range sizes of
Lutra lutra in Sweden, which was about
an area with a radius of 2 to 4 km
(Erlinge 1967), we predict that the
number of otters resided on Kinmen
may not be very many, due to the smatl
land areas and waterway length of the
istand,

As to the conservation status of
the otters in Kinmen, the species is
protected by the domestic Wildlife
Conservation Law, and so far there has
been little poaching. However, a few
threats, i.e. habitat alteration, pollution
and drought, may affect the future
existence of this species on these two
island, Since the fermination of the
military control, Kinmen is changing
rapidly. Local people are eager for more
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development, and constructing more
facilities to attract tourists to visit the
area. New construction is altering the
land use pattern fast and dramatically, A
few small and shallow ponds have been
filled up to make land for construction. -
Houses and cabins are built along
reservoirs and waterways. The capacity
of solid waste and water pollution
control is not enough to handle the large
amount of waste produced by the
tourists flooding on to these islands.
With a serious drought in summer of
1993, and lower water level, the
problem of water pollution in lakes and
waterways became even more serious.
This may affect the otter directly by
destroying its habitat and indirectly by
affecting their food sources.

Finally, since otters can be also be
found in Xiamen, Fujian Province (Gao
et al 1987), and there are many small
islands between Kinmen and Xiamen,
one thing very important for
understanding the distribution, number,
and conservation implication would be
to find out if otters would disperse
among these different areas? If they did,
how often and to what degree would
they move about among these areas?
Furthermore, since Fujian is also under
rapid development, with the . same
problems of habitat alteration and
pollution, and the number of otters in
Fujian has dropped significantly in
recent years (Zhan 1985), how these
may affect the otter population in this
general area is also worth examination.
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HELM YR -GHBRTLHLLRRAE
32 X — On the Current Status of Field Population of Formosan Fruit
Bat(Pteropus dasymailus formous)

3TE & IE © 83NCP-04(2)

HATEIMR 8257 A1 B-8346H30H

HEEFRHACHES

ST RAR P KRR

AT S RBWRRARTREN A

XA

% %95 #3(Pteropus dasymallus formous) & &M ErE— KB ARE > T4 &Y
PREECIIANBRERAET Y - WHRHEAR > AHAEESE BT > 542
WA o AHFR7FRAEBETFRMIENELRREL - —ERGFTIAS LA
24T AAE 494 T JE( roosting sites Vi3, > B X4k AR E BBE - S ¥ LB
CARBGE  BMELRENR T AR S LB T 2L (074)
BAAFAQSAYVG B R/E > P SA3 ATBAI LB ERARMAL - 7
A o HS FRFARBER S BT R AR - &1 SERTEISEF 0 BiEH
ABEMMES - HEBRAME— BARMIONE A5k Ea2E B
WIRE - FEEFFET > FERESHE OEI80E 4% LI RE LB
FEIFHR o A4 AR B BRI B R AR AR BB A E) B -

T GEEE B IAE - BAEREAE - £ AR

W '

The Formosan fruit bat (Pteropus dasymallus formosus) is known from Green
[sland, eastern Taiwan. The bat was listed as endangered by the Wildlife Conservation
Law since 1989. However, the current status of field popula tion of this species is still
unknown. An island-wild survey of fruit bats during 1993-1994 were made and fai-
led to find any fruit bats or colonies of three major roosting areas in the past.
Overhunting has been the most important cause of the fruit bats decline. Plantat ion
and native forest (Figus sp.) destruction have prob- ably been similar factors in the
decline of Pteropus on Green Island. By guestionnaire of ldalschool's students and
adult residents, it seemed that the fruit bat population was greatly reduced during the
1980 when extensive hunting: took place. Only solitary bats were seen by native
people inrecent years (1yr. to 15yrs, ago).
3= L4238 ¢ Formosan fruit bat; endangered species; current status
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o LABBRM - Rk
AR BABEIRM L RS
BT roost-ing sites) « gy A JRiE
B BB X BREBAZ S
o RGMERZER Kunz
1988) o _

R RFEGIFIERAE
TR HZMIGHEBCAELL -
B EHET o PRk
UL 40% Fonid bk & A PG o i
L o W Y
WREERER o8 % « R ERR



A b b T o
REBP LA HREE R B4
WAy B XA PR B AR

B IE LA RIS e FAg 0 o)
FLFH I8 A (49 %) Rid
FEE A 19 A (32 %) 0
ERETR - BDHEEBFISME
o aFFEFSERLBH 9K
W LEHANBEEY HiEE
B3 T A A B A FAE %8 -
IR 0 18 A RiBE 5 4E
S fmig AT AN RELHL
EBAMEE o TR Hag
ENBUBBTH  DAEEE
Mo w43 8H 3 AR HE
Y B b s EE o ST 3B &Y BF M T 5
B K o FHERANMS 3.6 4
W BERTNA 2 & EBEY
CEBTMBBRTRAFE  MHAE S
e P HE (8 %) HAET BRI
Hah s mMBERMEBRRINELRE
o o

RA 15 42 (41 %) sifijiig
AR E MR E o
WoRA M o Sk BARFANTELH
R TR CAREM Y T
36 % Wy AEE RITHEE % A
B 0 T A B R R R
CEAA ] o T R ARE S SRS KA 6
By AL £ H - Wiles (1987)
HAEM HNE WIS (Peropus
mariannus) A & H R » FERD
BRBZERETR G ELR
F oo AR BB RBEFH RS
WEATE S MEARRET 0 LAEA
T RAMAE - et BN
BAHHIR - RE6SH: L L &Y
EHOBA B2 HTAERS
u (Mg A ay) FH o BAKE
Wk BAFBITAEERETH
EAEREIRG  BERELEH
BEM o (EREERF )
HoAn T AR R AR S B SRR >
WEHBBERE (KR
1983) « RE75— 8040 » dhd
T €A IR Y ek o fmiReg
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BB R R B A TR BLRIE AR
Rmsg - RAEEEW 5454
AN ER A

R RERB R
BABEHEAY Kunz - 1988) »
B AL AR iRk bz
P. dasymallus daitoensis ¥ 7% %5 3% E
WEA 102 = 038 ki » % 4sE
& 1.85 £ 025 kof (e %

1992 ) o T RLINE % E AR TR

VES R EMBBEERHE L

M FRARBHALE KR

M AL S Ak IR o
# bl BT A 1548 1 K B e
AT 5 B IR sB R I 0 0 B AR A
KRG ASBARYEEZEE - &
RPN GE 5 &% R
e X B RRERB 2 RERL -

X ARBEERTAE W
BB E S BIRE (BAHEE
JREMAE S MIE) FRBE . L
LA BB AR Y T IR
ZRMARBY > AT - B
BHEREEFYLH BaEgx
R HEHERRNEZRME
o EERERT AT RRE Y&
BELERAEY ZABAGY
% > Cheke and Dahl( 1981) @35k
7 iR B A5 0 B BE LA R
B o MR B ARR T AR R BB S AL 4G
BE mwaREEs 1 A
BRZY  REEHEABNLERS
8 3 R K - Pteropus #7465 7 ¥
41 F & (Wiles and Glass -
1990 ; Nowak » 1994) » H 3B 84
Pteropus #8 &4 J6- 48 57 k4 45 100 4>
B Ak R ¥E A5 B (Nelson »
1965) o

T A BI85 A0 VT 2 FLIR
HmE - AR 5k bas R
AR & (Yonaguni Jima) » 3 &
B BXABEHREL300 A2 2
SR EAIEISO A E 5 Bk
Bk REFERBAE IR
HZIERERE  BThRA%S
b BT RR B HEE A EE
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B A EP, dasymallus &
AR R E R G
MELEAR LTI G
(Batanes) 7 # A f& 2 o 8B %
(Ingle and Heaney - 1992) - 3%
Bt BMEAH200 A2 FH
BASREATHE SFAL
FR—PHEE -

HALEREN & 8 BHILHE
ZHEMLARERERL  BRE
Tk BEAFRIBENE
REMBOHEARAFE - AW 25
WigTRERZAEE  (Solitary)
My oo 4k Wiles et al (1989)
W BB B ATAE W, Pteropusik ¢
WA A LM E SRR R R
EHELHMGELRE > BAAR
CERFEFEET Sk BZRA B
FBI3 Bz mEE 25 ER
BREFHEER Rk hmase
EAE21% Bl HEZHER
e B T4k B2 4 BB
FE5HERE -

h B BRI BRI TRITE

A AR R 0 LM BN 2 A
BEEBRERTHRVUEETHE
IAEEE -

18 ~ i

B BIMEZ I EATRAR LB &
AR THRMEFNESR S EuED  mkd
ISR EE L S A R MR A F X A
HEEFETERMR - AEASEFHEE =&
REYABEBFNFN > LREEMAES
B MRRT R ERBAZERE - £
A ABSN LA L EFRS S #
BHBAE B EF AR RET B
# oo

FE 51 SRR

RS 1983 598 BE R F9(2):26-27
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HELM D > TAYEREERAARAERBEZ HNERER
The apply and development of molecular biology and molecular
technology in meat product of mammals

IEH: 83 HFF -05(1)

PATHMBR  ANTF—FEA—BEATZEXAZ+H

FE EHAL RER

HEFEAE B~ F 0 TR

PATHRE - SR REHM A

i & E N _

HEMS ~ ARG BASDARL B R 2AERENE2EE &
FRADGHAPCREMN » &R EBM WAL - B EREMDNAR &
FOEEHRER > ERBEAVBREEZABERASBRERE PS8R
KREBAEIGR ~ b~ b~ 4 RBANETESR s REREBEMLEw
Ro2BbBMHER FRBRAELE  ARFLHBRAESEE > B TiE— 55
FIDNAE F- 347 0 3 FLé-4% fa B DNA(Nuclear DNA) #3553 » ki o
TXMEE  REMEHYAR - BRUEDNALE CHbAE - AR EAHMS
£~ o WEA AR S

EXHE -

The purpose of this project is to develop convenient and feasible molecular
techniques in identification of meat product of mammals. So far, using the PCR
technique, we have amplified the mitochondrial cytochrome b gene of
Cervidae ,domestic pig, and domestic cattle. According to the PCR-RFLP results,
the molecular characters of Formosan sambar,Sika deer, Formosan muntjac, domestic
pig, and domestic cattle have been investigated and identified. It takes only four
days to complete the whole investigation. So this technique we set up might be
useful in identification of meat product of those species.

However, this is a preliminary study, more accurate identification among them
as well as between natural and domestic population should be examined using DNA
sequencing technique and nuclear DNA analysis in the future.

3 X B 48 3% ° polymerase chain reaction, mitochondrial cytochrome b gene,
restriction fragment length polymorphism, identification, meat product of mammals
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&~ AE

FREEBEHETFHCTERERITE  HARTRT LGB~ e BHR
EZMF - Ry BHHEBRRA '

HARTHRFESMIHBRAEHF S EAEFNE O BREZE  DARBOARY R LR
ot A FBT o BRI R T Ml AR - EEARTRT LS F o HilE
BB IEETERISIEY AARE (£,1989) Bk FR -5 - 5485 Rakagdnay
A AIBFEBMRFTHMESZIRT > RALEHZE.

HFERGAST L EARNELES  ERITAHERET LD BEOEE > wEY
KBRS EDNARHF R ERGHAR - 2R84 A LB REBEAT LB e
BREFRE  ARFRTITHRIIRRHRBETF LY ALENS  UERFEHNAEG Y
TR HRAER ~ KA o R AR MDNAS I oA AR AR i o hsbh 0 Bk b TP AL
W22 6 B8R K AR A BT BT 0 A B e R SR TADNA A 2] 8 Bk -4 5 A B 4 a4 T IR 1
ZERE (¥ 1994) - —~&mT > AIWHERGEBLLAHBERREY BT BRI 3
BRAHBREL DAMY LR  BRMDNASTI AR T TSR £ L 40 > BT Mk
HAUBRRRR LM TRERZGH -

KB O RDNAS T8 A #9162 18Kbz B (IKbA 1000/ 2 #) + & 1A eyt 5
A8FHT > I3MEmRNA » 2248RNA » 2 {ErRNA 545 2B 56888 5 F4990% » L A410%.4 5388
B ( noncoding region ) ( Brown et al 1979 ) - % 4% 9 DNA B # % A& 1t 4% ( maternal
inkeritance ) - & A ¥R L (David and Bladder » 1972) ; W B4 3 164 £ 4 ( repair
system ) - Bl MGJLAT B REE o A A RDNAM F A6k F X 49 2 ba i 45 PDNA 84 5-104
(Brown et al 1979) - BB WDNAG ST BH A8 247 AL EHHEEYRE
A BB SR B L b R B R WA 6 — 18 A T B (Moritz et al 1987) o

HFAR e REMRH RIS (ploymerase chain reaction » PCR) e iR B R » (455 A S 8a 8
DNAFFl R orir G MEM BT EATH - AREEHATHAR T OARTES
(conserved region) #9DNAJ #1% 451 T (primer) - b4 34 HZ R TARE YT LF
MU FPH AN S WG MDNAK B (Kocher et al » 1989) o bk S 3G a 54 DNAE 8T
VAR B BB £ B $ 8 & (restriction fragment length polymorphlsm) BEDNAZ 85 i 1A
BB F By dhdE ST —F 2k 5 LI AR -

ERENAEHNGY - &4 kE (Cervus unicolor swinhoei ) » #%46 f& ( Cervus nippon
tatouanus ) ¥A %l % (Muntiacus reeresi micrurus) » 42 B 3.4 & B 5 4h B8 57 2 4575 B A BT
FEABMBEEEBERY (£ 1989) < RiBdysbhok BAI0 5o A58 8 % BUR B R
MR CHMEHF-RANSEAREBERE i FEARR PR EARRE AT
A B Sh 5] e B A A 0 ok 588 L 4r g (Cervus nelsoni) ~ B3EE (Cervus eldi) £ 4
BREZMHIENE - RBEITHRATAE - Bk B4R SheiRE - B0 B R RAREDE > T
CA A AL A B e R B 2 - BT ST B A B R kAT A B - B EF AR K
B~ MR R MG RRALRT R EHY - ZEHERLS - AR 2 EFBHBAY
RBZ IS B AMAEY REYEARZE S Bt HEEADSNEZ BT hd» e g
BAAMMRE TR HELTHRHAS SR TR EAEGHDE « KER (AT 4
F) P B B AR — 5 RS MDNARK 47 47 5L M B2 40T » 33464 FIDNAZE
WAFFRIT S AEY R R B ERBN R G THM -

A ARk
— BAMLA
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BI9OAHES J B 199583 1 v ' e 0 S A BOL B R A W SRR & R 6 TR
WMEHE - HRBEREBABAEDHRERAY - BREBTERLOBBLEEELFT Fo
BARE - B dd o @RFHAERST o st & F A AR ML R AL AR
BARF WLy > RBATOARE - ¥ BASMRM I ) Bk A28 (R— B —) -

=~ kR (crude DNA) 238 ¢

R - LA Bk B (mDNA) #7734 #Kocher (1989) -~ sk
(1994) ByZrik » LB T 1 440 WREEARIE L » R H AwA0.95 Hmlx 54 4642 M7
(digestion buffer) (B2 RM#4k—) » 0.05 ml 1% SDS » #4 £0.5 mg/ml Proteinase K » 5 pA#F 34
WAk BASSCTXREWBTARTFREBER—FR - LB RAMABRTZEGY TR
A WM AAZSDS T EASRMEGBE S FRH o BAFHAEZ 455 %% (phenol » PH 8.0)
AER SR HERFAENEGTEMN SR8 (125 Kpm » 10448 > £38) #BE Lk
BB o BRI I N B A0 E 45 A% B ( phenolichloroform:
isoamyl alcohol=25:24:1) - g (12.5 K rpm - 104048 » 38 ) HIR EERMGA » HimA Lo
Z §i45 (chloroform:isoamyl alcohol=24:1) » &y (12.5 K rpm » 10445 » %38 ) #I L i s dh
A e RN LB ARBERAAI08E ZIMEER 44 (sodium acetate PH 52) » Bie ALz
100%Z. 8% (ethanol) » FFE B L HRAHE  BATOCHRE VIO  MEAFTEHE
105-4% » RAE#Ew (125 K rpm s 4°C > 30948 ) © A TS% LB P BHAM ) A5E
TEA12S5 K rpm#Bee30404E - BAFTS% L8N AL TR BEHTIS%OBMES AT
B R (air dry) o RIFES BRI - HEFEiF 3] 44k 2 DNA (crude DNA) » #ah
WEHTES Bk » BAA20°CkAEH A -

AT - Rlulbyerude DNAZ My Elul 64544 % &8 2% ( loading dye) » A TE4R 45 7% % 46
Z&oul 0 £ 1.2%3 55598 (argarose gel) #TBE & 5% (TBE 5 0.09M Tris-borate » 0.04M
EDTA) %17cm > B Temth B+ + A T004K 5 TR b TR 40308088 o T ok 15 45 BLRE e
200ml& 4K F » Anl0ul 10mg/ml #yiffb o (EBr) e » A3 8 — N o 4 3 &5 in
# o BR200ml A4 - kT35 E305-48 0 Bk $4RWEBr > E 3 Polaroid Mp 4+ Land camera
BRTHE > AGES > BRI > B4R A AR (Marker) - 4n A /Hind T (R38R
HT) ®ATHAT

=~ % DNAR 4 M4k 4% % & (double-strand PCR)
5]F (Primer) #yiR#Rarit : |

SR SLAR B0 B ARADNA + 38 LA R W R # Il & 4D B URNAGY 88 ) 3
5 ) B R F]CL1& CH2 4k 51 F (primer) « A %% M7 42 Al 60 AL 3] F 00 F 42 B ~ Ty
(Orientation; I.-Strand or H-Strand ) %A 51 8 42 = - .
FSBAEAE

R RDNAK & Msdd 45 B & (double-strand PCR) & f 48584 & S0ulsy 5UIE 3 B4 BRI

A4 1 B4285 % &M (Super Taq polymerase » HT Biotechnology LTP) » 5ul 1042 8 #3% % ( fie o
AW SE—) » 0.4ul#5 dATP + dGTP  dCTP - dTTP &25mM 2 ANTP %4 5 5 » — % 4 lul
20pmole #9& & (heavy chain) Ziapr (light chain) 5]-FCLIJCH2 » luli g M DNAMIRE
6 My &k 44 BB R A Perkin Blmer-Cetusl 4 6438 % 4558 % (Thermal cycler) #47 » 4 pDNA%R
M R R AT 32 @R SMAEG R (Profile) 32 1 94°C » 408) o fhiute
DNA K S1AM (denaration) ; SUC > 404 » & DNA $131 Fiker (amncaling)  72C - |
2404y HATDNAZEMP 4R (extention) + RBETZCFHEMI0N4E  FATF 4 »

PCRifiA%.4 4% » T B 3uldyPCRE v Elul 645893 &35k » vATESE i 4% 2 & 6ul »
A12% 8558 (agarose gel) A TBE& M7 (TBE ; 0.09M Tris-borate » 0.04M EDTA) &
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17em + B 7om a6 8 s ol 10048 4 % A O M0 4 0 BBIRITE B R EH (0.5mg/ml
BiBr) @284 - Eo4 AT A 45 1Kb DNA ladder (BRL) #4804 » £ /M8 THIBBAT(B )

W ~ PCR & # =z 461k ‘

PCR A7 & % o9 4 B DNASE Tk 28 & 4 - M % & 4 »4 NUCLEOTRAP @ CR
(MACHEREY-NAGEL) F At » 1A 5 % #4088 5%  INTPA 3] 7% .

% AAPCREM T m A F M2 &4 (chloroform) » #iAwiéd > #w (12.5 K rpm > 30
£ EB) B REFREALFHAREFPHA - A > HNUCLEOTRAP@CR M % ik SR 4L &
ERYRE - A RAL00 uli M ey PCRAE 4+ Aw A 400 wl NT2 & 4 %% » 24 & 10 ul
NUCLEOTRAP@CR W& £ 44 Aot B TAMI004 - 423048 2R
—k > A& (E2VAHA10 K rpm o 304 - £iB) # > #: bk - w4 DNAM & & HE
B RE R 0 FHWT AL o BieAd400ul NT24E 8R4 R4 > #ow (£ 4 k#10K rpm
308 EEB) o BTRESHEEEE - AAd00 ul NTIEHEE B ERS dbe (B
R0 K pm - 3040 - FiR) #HE

LR o FALI SR ERAE 0 R S LRSS P G BN E SR 15 54 -

Fr iy i PCRE My An R Tk B 53 e B B 1% » AR08 A3 EE I 9 2 DNA G & B4 i 3020-
SOUITE4E M3 F » bR S S0°CAE M S48 » KA FTEAER 10048 » B4 8K B RS-
Ko s (2P ARI0K rpm > 3040 » £ ) # 0 B4 HDNAMME RSB — L% 0 R %
oo FAR— FEET A S A 10-15%HDNA © o AL PCRE 2 K #1000l » P45 F RINT2 -
NT34 8% + A ANUCLEOTRAP@CR % i 69 B8 ob 98 55 b 4| 3 A o

AT 4o P s ALPCRE Mk K > T4 IL 4 PCRAE #HSul > fm b lulay64e i &k » £12 %
Agarose gel B4R TBES Mk ~ K 17cm » TL7omad B kA 30 Bk 4930 548 » 3t R 435100
WA BBRLTRBAREH (0.5mg/ml EtBr) BILHE > BEAFERNTHERZEHWBNE

(Marker) : 4eBiomarker EXT {Bioventures Inc.) , HBf A4 W PCRE S0 4 T8 A MR L EE
(B#)-

# - RFBR BRESHMESH (RFLP)

M M2 RSN (Mek=) SRR (single digestion) » $ i AEJME AT 6L 44 8 1.8k
SEDNAK (4 ~ M1~ MI8 > M19 ~ M20 ~ M21)# 1 7 Bl % & B 5 (Length polymorphism) #51%
BGHERR o BOAPTE 2+ ZAERAUECR =) 2R K tbdk (M5 - M23 ~ M26 > M30 ~ M40
) ' '

AT B R N SRS AR AL AR SEDNA 100ng » ERRS units IR418 - 1/100 4544
FR hi g 42 Mok (restriction buffer solution s vy &24-3 FR 41 Rs 0 B IR ) » 3RO TR 1 B8 % 28
A0.2ul BSARARE &R B H (Mek=) > wTEEMS R R E20ul « 1 T Taql A 65°C AR iE Ar ik
$h 0 R E 3T C R Ao did N BF ©

Pl i A ] 52 8RR 0 e AUl w004 4 B0R % o BILSUME IR M AS 4 B 22608 A& -~ &
4,5% Synergel X 4% %25 552 85 8 (Low melting gel » Nusieve agarose :agarose =3 : 1)
TBE& MR ~ R1T2 2 RIZAS TR F Bk 0 d BREIRTORIE - Tikigag
Mrab g ke G AR 64 (0.5 mg / ml BtBr) R34k o Bo A PriE 2424 100bp ladder
matker (BRL) #superladder marker (GenSura) » o L3 &R &M 04k £ 542 8DNA £ B 4
T e
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'$fﬁmﬁﬁ%

— R E 0 ARG T BT AR NS - 125 PCRE MG 4 R DNA K &
B SRR ATO%NER - RFHA20CUAT AR BEREHRE > HTHLEBBNER &
T REROBAS L ORRRYE  Pllol SRR - XM AROTABHAEE o B ibs
I A S R BT BT H A Y EDNAKEBM TR AT ST LTI - K> BHR
B LA AL B BUDNA » B A H BT RGN HE - AR EEFGBREY  F -5
fréssh A L A MATH IR ZADNA APCREM BT AA BT R o LBFH34E M |45
¥ 0 RARAEA 14 R b A2 PCRE 4T A H S BB PR U RBAE I » 20 B 0920480 A ¥ » F7
A A 8R4 2 DNA » R 3@ R LPCRAE MM A B RS T H48 » 7 2R &) 045
H oo B RERAGEL  BFRAXSEAPANEASEALERE RS E - e in
MM 0 THRIEA TDNAS M BEAFAETHRMER - BE > AR E%EEGEA
B B AF AR R A B R A AT M DNAesety 3 L FRA -

BE T A AER AR T P AT 0B DNA B FREMRRDNAG LY - L2 2
BLA B H AR HAMA ARG  BEEY  LERE I SRR A kR
b i g SR DNASE b 69 Be s o AR BT 90 A0 B0 AT W 3% M6 L 10 A0 4 72 3 4K 42 7 5% (digestion
buffer) 5 2245 5 % B E G HASPSDSE RS > AR RRE | B R TR0k 247
B BRI R N AR - BB EE A 0 deskRlorude DNABIE B AR T4
A - o MRBEFRALASRREBEEAL  METAFEBFHHR - 55 A kdbgrsy
kit (44 Turbogene) A 2548 DNABGHHI » 1236 & o

=~ B RDNAM N € FOAERAISE B R S B ER

GAEEfE o

Fe B R W 234E P A 134E A & % Bl (polymorphism) (Brdk=) o % & HTHCR 64 1448
AT RESHBBEG BT ESHUE  SHEUV BRI L MR SAEALE - £
0 RWBATHREEDBLAWEEEBREREE  BAER AR LN IS in
REFEDABRZEAENY - BAEARY > RTD3 DO A G E -~ AREHME
A% D3RG G R0 A (M20 ~ M21) Bk s (MI8~MI19 ~ M26) ddE ik A » DofER
e (M30 - M31) RARMAE FME RSB FHEAMI0) - EAFRER ki ANA
MR RN I CRD A ZEREA I E - FEBLEASAEBAEM BB
BAML AR HARGE ERARE - B BABRBEBZLLEAERNR  HRRBEZENLE
Bl oo

2o ZAEA R AR BA

ARAE &0 AL A 0 PR B BB b AT 8 A W B (A ve) » ADBPHYLIP32 2 Restriction
Site maximum likelihood method » 7T 4n EAE7 B2 WA RME (B-F) - BRERIAFSYE
AT o e CRE BB~ & B) ~ A F > #um  FrAS R0 F = THOLE >
AR F BRI R TIRRBB G - B ERAF T 4 (D4) REMEE]L
B REAF > mAEmgTe e (D3R - M20 - M213 &) ZokE (D3 28 > M18 -~ M19 »
M263% A ) BIA A0 B 6 FFIaR - AR ER KRN ERMEES A LB 2R D2
B (M3 A) RABIEHE DIEBSE (MUAA) BA% B Es| AL BHA 0484
BEAERE R RSB R -

WoESEBEEREMMIL LB~ F - F o FH RN
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LA 1384 i “Sau3A T YMse 1 4 Taq ¥~ ADde 1 34T H B & R ERMIEE o
A -bELEEF A Bk BA b A ATHRABEZEWE BN WS L p
o BAZERRE  EARKRRELEENE—FESY  RALRBBROEEAFTMATaq 1 -
Sau3A 1 - AWiE W E RAMUMREHBE » T THERATRARBEDIEHIERYES -

Fo~ F e .
B AR AR BT Rk B 80T i BB SR DNAR M > BRI B A KB MR L » 23 A HILE
FRARFHG BRI EG L LA - s o bsh ) REEMB RS FTE  ARELFETFE
Heif o WAMDNAMBB|RHBEALLERGEABE  #EABREEOR  PHE— - —R$
FALDNA » B #TREGMEMARE G EFBEBRERAR B RAM— R B4R
B R+ VATEF# % 4DNAE - .

FERATEAL ) B R BBAWIBEA > ETRBHA > REBPCOBE (B—-Z28+/A) 1
o BT ASRBGRSREBMMETHRORAY - mABEEREE LS FAYBLBRER
(M=) " FEELERABARMEOEHERAGE  REAETHRAALLERB LIS
TMASH P 4L & BIRBREHE A LARBEZET - Asb AAWBAEERE S HMEOFES
BDONAWmBR EABRIIB RS ROFRBIBRALTHERBTHBEA B — B ~ Ham
7k o

B B

 AMTRERET  ERAEH N (Sau3AT - Msel ~Tagl - & Dde 1) 4 F#PCR
HEHRGBEFORRARL  MANBER RS AMEE - R ER TESGSS
BA B £ 4~ AR RAE R MR B R - R s — 5 B3
FeRAnREYHMER » ERFERAABYEMGER > AMMBABRAE S BRI LG
DNAm G b A AR B EMFTFH > MAANMAR - Bk » FHEFL B AL E S (direct
sequencing ) » 4 ¥ H#— & AT 0 T E LR HIE L6 E 8k 69 5 Fl(eD-loop Region)
I AT T 0 APCREME B RO B A A7) RUREBE S BEE S BB > 3BT
VAR A6 B R AR,

RS T A SRR RS LHARSMNH AL CABETH B S
A AR A - ERFRETHBRETY G NS RERERA N LR R
MR R T RN AL E L EE o Fab o B TR T RE S L R i
Wb BRI LRRGRERBRGRE  SFRARRRR IR E BN TR RS
Ve yu ¥t By 4 -

EARRAN W i

I G 1987 GRMELEEHTAL
R EA A EE (1) 4FEER
¥EREHY

RBE 199 4B ELSMDNAK 72 5
¥ BEEBERAE AN RAA LG
X A4H -

Brown, W. M., M.J. George, and A. ¢. Wilson.
1979  Rapid evolution of animal
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Wk — FRRSES

1. Agarose gel (agarose/1X TBE)

e NG E agaroseB] IX TBEE M » B » HIRES0CAL » BiEIAR
AF o AR NEFRPET A o

2. EDTA(0.5M * ph8.0)

186.1g#ydisodium ethylene diamine tetraacetate.2H 0 * A A 800ml &A% K i A

EHAHBIY - A K 20g89 B B NaOHH Zph8.0 » HEDTAE A /;‘fcﬁii
%o kR SEEEHR -

* 3 Eph8.08F » EDTAS € FAKE

3. EtBr(10mg/ml)
lg EtBrit REAT > AR Bapifdk S e nmg - RELENEHOER
BT 0 FHC -

*EBr& B BER - MR - KENREFT SR E -

4, SDS(20% Sodium dodecyl sulfate)

B IR200g Tk 4 SDSHA00mI A A AR > R E68°C BAE o ABHIONEE
BAFphiE £7.2 o mRMAKEIIHA -
RAESDSH > HW O FE -

5. TBE# % (5X Tris-borate electrophoresis buffer)

Tris-borate 54g * boric acid 27.5g 20ml 0.05m EDTA PHR.0 vk E
11 - |

6. Tris-HCL

121.1g Tris- basefm)\SOOmlJ‘&fé%?}i“f’ JﬂlzN/EEﬁﬁiﬁlPHfﬁirﬁ&z%;{ﬁ ' B
AR E - GEREEHH -

PHS.0 » 12N# Bk X 455 842m] -
PH7.6 » 12N#E BE; X #'F 260ml °

7.5M NaCl #Abshiag
R #1292 2g 849 NaClIAB00mI & AR ¥ » Bl A4 R B 4B AR B — A o bR
R  SHREER -

8.3M Sodium acetate (PH5.2) -

¥ MR408.1g sodium acetate.3H20#800mi KgAK ¥ » sk BB P Z 5.2 -
AR S — AT o ERA LR > SMAEEA -

9. T 42 7 3% (PHS.0)
10mM Tris-HCL(PHS.0) > 1mM EDTA(PHS.0)
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10. 6f#loading dye % = HA 4 & & (typell)
0.25% bromoPHenol blue0.25yo xylene cyanol * 30% glycerol in
ARIZIRARIFF I, o

11. digestion buffer 4 1L.4% ik

10mM  Tris-HCL * 2mM EDTA 10mM NaCL * 1% SDS > 10mg/m! DTT »
0.5mg/ml proteinasek * FRAGFH4C -
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Mk = CEERM AR LS SRR
N-bases Enzym ¥4i(uw/ul) Ehi% Buffer No. 74 M
|5

6 Hind I 20 NEB 2 AV AGCTT
6 Xball 20 NEB 2 T v CTAGA
6 AT 10 NEB 2 C | TTAAG
6 Hinf I 10  NEB 2 G | ANTC *
6 Pvull 10 - NEB 2 CAG vV CTG
6 Pst 1 20 NEB 3 CTGCA | G
6 Dde I 10 NEB 3 - ClTNAG *
6 HinC I 10 NEB 3 GTIPy ¥ PuAC *
6  Sau96I 10 NEB 4 G v GNCC *
6 Avall 4 NEB 4 G v GA(T)CC *
6  EcorR I 20 NEB forEcoRI G AATC *
6 Clal 10 AB  Medium AT CGAT *
4 Alul 8 NEB 1 AG|CT *
4 Mspl 20 NEB 2 C | CCG *
4 Haelll 10 NEB 2 GG CC
4 Hinp I 10 NEB 2 G ¥ CGC
4 Mse I 4 NEB 2 T TAA *
4 Aci I 5 NEB 3 C | CGC
4 Sau3A I NEB forSau3A I v GATC *
4 Rsa I 10 NEB 1 GT | AC *
4 Iha I 10 BRL 2 GCG{ C
4 Taq I 10 BRL 2 TV CGA *
4 Hpa Il 10 BRL 8 C{ CGG *

FRTERY 0 B SMMM A
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Mek= THmAram

BB T XA HBERXLH A i
FRBREAN (K> F - \) Agarose gel apparatus DNA Eiko#r
AAGRIRA S Autoclave R e
HERF Analytical balance 0.001g #&
¥ IF RS Polaroid Camera B A 4 IR
UV 4k 15 45 UV light box, long wave Gk & 4814
MEL RS R OK Refrigerated high speed FHIDNA
microcentrifuge
ARAB K i Distilled water source
kAR B AR -70°C, -20°C& 4°C A - B R
refrigator Z I # -
DNA .
i B AR Fume hood HERE
pileg: % Heating blocks N 4 REAE R
B Ak Ice machine
e F i Incubator 10 - 100°C HIDNA
HER A Micropippetters Bk
B e HE ‘Microwave AL B A HE R
BR bR A F B PH meter iz B
THREESE Powerr supply (1-250 V) & A
B RE Shaker, orbital P &,
%5 Vortexer wEYH
AR B Stirring hot plate Ve .
e R & Rotator (mixer) FHDNA
ik Stirrer FL.g%
ReBERBS Thermal cycler PCRE_JE
aEHE S Tissue homogenizer 3 H s 8
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F— HAFLREM - S RDNAMRE I

FEB B HAGE  DNAGE #£4% A #iE
83.1227  TMI W, EaEd A A T e
83.1227  TM2 b %, 4% 54 HH AP
83.1227  TM3 W i 1% 5% A &Mt
83.12.27 TM™M4 KA 3% FH E T
83.1227  TMS5 i 1% 9 A 4
83.12.27  TM6 KA % H5 A P
83.12.27  TM7 £ 4 2 LR X AN
83.1227  TM8 23 & 4 54 A AP
83.12.27  TM9 £, i 4% 94 A P
83.1227  TMI0 *ER i 4% BH AP
83.1227  TMl1 L o 4 A e
83.1227  TMI2 FaLF E 214 GEEX LA
83.12.27  TMI3 FLE #At R A
83.12.27 TMI14 232 R A B 47 [E]
83.1227  TMI5 e mE G Ao gy 45
83.1227  TMI6 =K N F A AA B % 18
83.12.27  TMI17 sy - =F RAamsy 4 &
83.12.27  TMI8 FJE %= & 5% 8k e
83.12.27  TMI19 BB iy % 8% WA LT
83.12.27  TM20 B AR $r A & A
83.12.27  TM21 FaE i 1 FEA A
83.12.27  TM22 £ A% FEA
84.2.13 TM23 M18 B, & R ESE
84.2.13 TM24 M19 A & R Yt
84.2.13 TM25 M20 #3E JE & B X
84.2.13 TM26 M21 At B RB(RT) B TEHEMN
84.2.16 T™M27 M22 AL EhMBEE  HHE
84.2.16 TM28 M23 AL LAY BN
84.2.16 TM29 M24 SdBEEY S
84.2.17 TM30 M25 M6 BB B
84.2.17 TM31 M26 Hi it BB Hp
842,17 TM32 M27 BB AR
842,18 TM33 M28 NS & i %

84.2.18 TM34 M29 b &b KA By 2 B
84.2.18 TM35 eF R AAME 4 &
84.2.18 TM36 wWAE S &dbl Ay 4 B
83.2.18 TM37 - RAE = KAy 4
84.2.25 TM38 M30 W3, BEE A3
84.2.25 TM39 M31 i HE F
83.8.22 TM40 Ml R, BT LAR
83.1222  TM42 M3 5 # BB W AJE
83.12.22  TM43 M2 A EAETA LA

831222 TM44 M5 4E S AT L AESE
83.12.22  TM45 M6 & BB OLER
83.5 TM46 # & ik Gk
83.5 TM47 4 &t LiE
83.5 TM48 M40 STE 3 it REFEMmEABLE
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ko AR EAIERL AR

7Bk HoAR 4 %,
D1 MI
D2 - M?23
D3 MI9A M20A M21A M26
D4 M27
D5 MS
D6 M30A M31A M40
4 4

#4 %
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REZ GREZBHMGUFILZLE 4 - BELREMDNAME &b EN
RE O G+ =BANIBERT > Wy TEXRIFE R -

Q A
Q D1 D2 D3 b4 D5 D6
Alu 1.20 1.30 1.30 1.30 1.40 100 ~ 0.48 0.44
0.30 0.30 0.44 0.30
0.30 0.20
Hsp 0.80 1.30 1.30 1.30 1.30 1.30 1.20 0.68
0.45 0.58
¥se 1.30 1.30 1.30 0.42 0.78 0.78 0.70 0.70
0.23 0.38 0.50 0.22
D.18 0.18 0.14
0.13
0.10
Sau3A 0.8 0.38 .38 0.38 0.38 0.38 0.84 0.38
0.38 0.30 0.30 0.30 0.85 0.35 0.36 §.80
0.30 0.26 0.26 . 0.30 0.80
0.24 0.14 0.14 0.14 0.22 0.22
0.09 0.08 0.09 0.14 0.08
Taq 0.65 0.85 0.65 §.60 0.56 {.56 0.50
0.28 0.28 0.28 (.28 0.52 0.48 0.33
0.24 0.24 0.24 0.28 0.1¢ 0.90
0.0¢ 0.09 0.09 0.18
Rsa 0.48 0.45 0.46 0.48 1.30 1.30 0.70 0.50
0.38 0.36 0.36 0.36 0.30 0.40
0.38 0.38 .38 0.38 0.15
0.17 0.17 0.17 .
Hpa 1.30 1.30 1.30 1.30 1.3 1.30
1.20
0.80
0.45
Hinf 0.28 0.28 0.55 0.36 0.28 0.58 0.68 0.55
0.26 0.26 0.25 026 . 026 0.55 0.20 0.52
0.25 025 0.23 0.15 0.25 - 0.0% 0.17
0.20 0.20 0.15 0.08 0.20 0.12
C.I5 0.15 0.08 0.15
0.08 0.08 0.08
Dde 0.50 0.50 0.50 0.50 0.55 0.55 0.48 0.48
0.32 0.32 0.32 0.38 0.48 0.48 0.28 0.28
0.22 0.22 " 0.22 0.22 0.22 0.22 0.26
0.18 0.18 0.18 0.13 0.14
0.08 0.08 - 0.08 0.08
Hine 1.30 1.30 1.30 1,20 1,05 105 1.20 0.63
0.13 0.27 0.27 0.59
. Sau96 0.80 0.80 1.30 1.30 1.30 0.84 1.30
035 0.35 . 0.36
0.12 0.12
Ava 0.80 0.80 1.30 130 130 1.30 1.20 130
045 0.45
EcoR 1.30 130 130 130 . 100 100 1.20 130

0.22 022

150



AWML~ BEXRAWIL LR 4 - BELRLUDNAMRE & £bik
HREB > B+ ZRAWMBERNT > LAWE &R S MO SFHE -

q
4 bases Q D1 b2 D3 D4 D5 D6 D7 D8
Alu 130 + + + +
[.00 + +
0.48 +
0.44
0.30 + + +
0.20 +
Msp 1.30 + + + + +
1.20 +
080 +
(.68 +
0,58 ‘ +
0.45 +
Mse 130 + + +
) 0.78 + +
0.70 ) + +
0.50 +
0.42 +
0.38 + +
023 +
(.22 . +
0.18 + +
0.14 +
0.13 +
0.i0 +
Sau3A 0.84
0.60
038 + + + + + + +
035 + +
035 . + e
030 -+ + + + + + ] +
0.26 + + + '
024 +
0.22 + +
0.14 + + +
0.0%
Taq 0.65 + + +
0.69 +
0.56 + +
0.52 +
0.50 +
0,48 +
0.33 . +
0.30 +
028 + +
0.26 + + +
024  + + +
0.i8 o+
0.10 +
009 + + +
Rsa 1.30 + +
0.70 ) +
0.50 +
0.46 + + + + :
0.40 + i
.36+ + + + i
0.30 +
0.28 + + + +
0,17 + + + +
0.15 +

+
+ +

+
-+
+
-+
+
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Hpa

1.30
1.20
0.80
.45
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ROZ BB BRI L - BEABLBDNALME & b
HAE& @&+ WBERT  ARBERERESHBRGIFHE -
q Q A
6 bases Q D1 D2 D3 D4 D5 D6 D
Hinf 0.68 +
0.58 ’ +
0.55 + + +
0.52 +
0.36 +
0.28 + + +
0.26
025 + + + +
0.23 +
020+ + + ' +
0.17 +
.15 + + + + +
0.12 +
0.08 + + + + + +

+
+
+
+

Dde 0.55 + +
050 o+ + + o+
0.48 + + + +
0.38 +
032 + + +
0.28 + +
0.26 ) +
0,22 + + + + + +
018 + + +
0.14 ' +
0.13 +
008 + + e +
Hine 1.30 + + +
1.20 + +
1.05 + + )
0.65 “+
0.59 +
0.27 + +
0.13 +
Sau96 1.30 + + + B
0.84 -
080 + +
0.36 n
0,33 + +
0.12  + +
Ava 1.30 + + + + +
1,20 +
080 + +
045
EcoR .30 + + + + +
1.20 +
1.00 + +
0.22 + +

P
+
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SHEAM  EHET L e T T

‘ Consetvation on Taiwan Marine Mammals
HE &I 2&F-02(3)

HATEAMR 8140701 B £82406 308

HEEHA R

FTEMEAR BEW - TEMR - Bild

PATHE © B WG F R ENEH R
g »

R REMNTERERERZIERAR > AAT—F LA EAF &
A REBEREZF X FTHESE - RERAHZEEZBE - EhMERES
GRERAGBAHINGMOEBEER 7T 1 22 - pmafisd BEnE
HRZ B A REAZRES - DBE - A6 £26 - HREURRK &G
ZRE - WEEEH BRI RBAFERES D RFGRAGR I KL
A RE G ~ B E R BHEALBES - RS RECER - KGR  RE
R BLEER - RRHRAR  ARBUERR - B IERRE BB R RSB
BERER - AERARDYOHEFHEEI AL LT B 2 #£E 5 i
EHHORZ 0 A T M 16 A RGN TEARARES  SGEE TS A8
HEERE  NIRR A RESRAMERNGEERE Y 0 H 4 # 13 45 %
ARARBEEXIRE RFREGLREZERMEEE - XAANBELEN
HAEMELLEARRAEL  EAGMERELRFTRAE RV ERESN
RE Lep g A A T MRS G AR ARG LR B A E B
Z M FFEBEREEZI G A EEHYE S LT s B
S L
TOCMAEE  BFALE  MARE RE
3 &R :

The fishmen interview has been conducted at Keelung, Hualiwn and Cheng-
Kung fish markets from July 1992 to June 1993 to investigate the distribution and
seasonal density of cetacenas. According to the questionnaire, twenty-two species in 7
class of cetaceans have occurred in the eastern Taiwan waters. In terms of species
composition, baleen whale includes, fin whale, minke whale, humpback whale, sei
whale, Bryde's whale and gray whale; toothed whale includes sperm whale, pygmy
sperm whale, Cuvier's beaked whale, Blainvill's beaked whale, ginkgo-toothed beaked
whale, false killer whale, killer whale, melon-headed whale, Risso's dolphin,
bottlenose dolphin, rough-toothed dolphin, pantropical spotted dolphin, striped
dolphin, Fraser's dolphin, common dolphin and harbour porpoise. All of the twenty-
two species have been found in Cheng-Kung fish market and sixteen species have
been found in Hualien fish market. In Baleen whale, only humpback whale has been
found in Hualien. Toothed whale were mostly the same as Cheng-Kung fish market
except ginkgo-toothed beaked whale and melon-headed whale. The thirteen species
found in Keelung fishing market were mostly small-size cetaceans. No record showed
* baleen whale or sperm whlae existed in Keelung. The seasonal change of cetacean
“density is not significant although some variation has been found for small-size
cetacens. As we know, The species identification and estimation of group numbers of
cetaceans are scientific technology, observers need to take many trainings and
accumulate more experiences to make an accurate judgement. Therefore, the results
of distribuction and seasonal change from this study can only be offered as a reference.
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s wE

FHAET794 B3] Bk MR A R Sk B AN ARTRT A BB RERE
It FFRAEPATTR e dEE 8 MR T I A G TR A o B A R RIS
ey ORARL  mEBEEGAHFRFE 79 FRIABRGEFOHEE - —EEAN R
WABREENERFRSFRAHWORNEIER  — A PEATRT -

Kl Sy o R R LRI BB BT ARERSAEES 3L RN
BAEERER BT HABSAFERLENCE L RE - dFm B8 - Ry - 8% - 5
A R 2P, ARREHEFRBNYAEEHLRGRY - BEEH G ELT R (1979-
1989) #hgust - K agifiRiE ( Ao ) SEEEFA 100 - 1000 w2 M » &b —HARIE &
HAZIRF AR THA -

B4 BARTRAZIKYS8 » EH2EBTHE LABALHE - MALH T RALM K
FRFRR A ARURECHEEREEEE - FURTRANE SRR BRLEEH2E
AT RAEMBYEFHLOHRTAREERARERYET -

BREBTHEF A ZIRE GRS~ BEL0ERIN @RS S - FHNE - AR
B RERYHFAMANR - B2 79 FALBFHARY G A Rk
FEF ERFPIZE > ®B (1976) » AR (1989) #dk 4 » FAEFRAMIR R » BB
KW A s FHERRARTRLIAEKF LMW -

A Mk L B > A RRFFRAEE RBE G LGP OERBAIF TR - Ja s
By ERHREAMABZAET  AMEIVRATI FLARRTFE AL 44

O AT HLER RS

AL A W ARSI 0 AR R E - R RBMAMREL L X
R EARBBRG BRI WRBA G A EY - S URERE & REESXRFH - B
EEARHERRLE  MRTESEHLAERNNSTER  REBEEE  ERASKE
B2 G AEREFRLBBRT LA -

B~ B R R B

B R A B R R A DA R BT RATRE RAMAA 7
R LN R FERE  RRELRAXBRAEE  AELHIRLRE  ARBLH %
By BT .

—~ Fik

() H R M BB » BB R AT A O RHHRZ W -
(=) LA T AR T F o S I 030 ~ DRI BRI S BRIt LB o

=~ g
(—)H L3 M AR A&
Lo#e R4 768 A Ko % 2GR T 98 AR R R 0 36 RABAE
CEEV TS E
2. HEAPE 18R 0 B TH IR ERBEH WA AT RAI - HF - BBF
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ot - B E AR R A R R AR AR AR o

()i bR 3R A
MEAR i > HABA T 238 MBS FHLREENZHERY AR TRA L%
FHE - RFAERANGGH & E 0 B ERBEHERY > ARMABALEE R Iy -

(Z)FEMERGTH A ERERFEARZRE -

B R

BEAFREN+VEBRFGHA M SR AGHAMEREG TR B0AK  LHs
WA EERF LG WP 8RB RA A2 o B KU R4 T 1

=~ BTG R LA RS M R A R

# 4% : Balaenoptera physalus(Linnaeus, 1758)

3¥* 4% ' Fin Whale

& ki

BESA T REG BEAREEDBEH A58 - R - RN R R, #
BRESEENE AT ERGHHREE -

FhHE D A - FwEETHER  2RHE Y SH2LH LRI -

ARENE ERETARERABG - F RN B TR ASARBRZE L Emu sk 4
0 AW 3RS 0 8 810 fEaMoR I -

# 4% : Balaenoptera acutorostrata Lacepede,

3 % . Minke Whale

L SRWIN 1 ‘ ‘
BEgAT R BN E AL ERSEMEAMERE K, ARBAMHZEERR
Wi sk b 2 Bl i 8 20 R A MRS e sy (B 2) -

FHHE D REEA- SO R RN RG ) 28 FREROBERT Y Bk ik S
Mg ERE -

AREN T BRAN EA DM AT TN MARSERE 4 &

# % : Megaptera novaeangliag (Borowskl, 1781)

#% 4% : Humpback Whale

TE KM (84 BER)

HESA D X8 BABEE ARG ARSEREALEE RS, ARHMAZTES S
WV B ML B 2 R MR A F R R AR (B 3) -

FRER AR AR

CAEREM D B LRE o MBI AR N T -

4% 4% ' Balaenoptera borealis Lesson, 1828

3% & ' Sei Whale

A 4
BRI RIE B AR RN A B B B R A R B 3
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WA AR ® (4

HEER WG S AE RO BEET S BREEE - X FRE SA~ 6AZM - AR
BIHERE + FHATI~AR D ARG MR R R B E R

AR R ERR BREHAS G - Fae

BN RO T RIR o AL AT AN - HEAFBREEEAY

# %  Balaenoptera edeni(Anderson, 1878)

3% % : Bryde's Whale

LS AR 3

BEE S RAAE - BARGE ARER AR IRV MG EEAE - & H2 H G EREH
R THRAE L B 5)-

EHHE CHEA-FuERSRFARNEE REARELRT Y HARK  LEHZ B HLRH
g -

ARG R IARG AN« ARG E RN T R SR RMREA
o BMEAMEG 12 PR M 125 AREAWEERS -

# %  Physter macrocephalus Linnaeus, 1758

3 % ° Sperm Whale

FRA AR

W2 - HF%  BAGREDREGEH - ERIBEAEE Y - KRB HLM R
AT RAL YL (B 6) -

FHFHR ARNES—FATHEREREG S ~ 6 k> EHFRLRBAEE 4 ~ 5 AMA
Fraxw mA RFFHTRE BRI 1 ~ 2 B AMERAERRTES > CREER
T G I RER DY - .
AREM h R AP M RE 10 ARIKIEM THRADUZ M¥ -
A By ¢ AR e R ARG MR R d R s 40 I L -

# % : Kogia breviceps(Blainville, 1838)

3 % : Pygmy Sperm Whale

A kAR

WENA ARG BAEHE RS REA ARG S R ERER > LA
W&y 1~ 2 HETHR S Rsb SR G304 0GR R B - IR RS B8
M TR A s (B T) -

FiH K APPSR — SO ESYTERLREGORE 22 BEREI - &
RMABROBE TR G ARAAAREERTERMOFTAHR A LS5 4 ~
5 AEARFERL LERERASBE TR FHH L9 B& LEREHBE b
HF AR

AT AEEER EREMM -

% % : Eschrichtius robustus(Lilljeborg, 1861)

3% 4 : Gray Whale

WX AR

B AT 0 RAE 0 B RS B REEA - R AR B B2 MR R KR E Mg
Sz Bl s 49 A 0 R R AR AT e Bes (18 8) -

Efff D RELEBRLATFHRERARE  ChRAREHT S  YREERE 4 ~5 AR
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AP A R R 2 &

& £ : Ziphius cavirostris G.Cuvier, 1823

3 & : Cuvier's Beaked Whale

XA REE (B8 wR

BEMF RS ARERED REGH  REARCEREER A dAA N8 ~
N30 ° s EI25 ° ~ EI27° BAGF - fo P & 5h Bk 206 #0050 ~ G B - 2 iR R
B ARFERERA 1 ~ 4 B AN ERIE— S THER AR S Hukg g M
Ml WAL SR IR 2 ~ 3 B SR 50 ~ 60 RuEEHR (B 9)-

FHHR FHOHERT MR RBZEREAELERS £ Fm b -

EREM  BAANBRE RN B S D MABRORL A 54 - HEAERYE -
SR gk ] e '

# % : Mesoplodon densirostris(Blainville In Desmarest

3% 4% : Blainville's Beaked Whale

FXAE RS

HENA  BBEG BAEREE TESEH > REBREERD BN - % 52 M5 T &
R BT ERA B RERTEREEORESAH (B 10) -

FhHR RAER —FRRBRRRAELES CHARTE  REF Y RA T Bk
30 AEES  RBARE 2 ~ 3 BE 50 ~ 60 B ABRBERTROEHBFEHR &
FRELGHFPRELRERD -

EEEM D iR R VERES B R W R B EE -

& 4%  Mesoplodon ginkgodens Nishiwaki and Kamiya ,
3% 4 ' Ginkgo - toothed Beaked Whale

P BRERER (BA W)

MRS b d s BANRER TEGH > RELRLEMEELE R > £ ARSI IL R
2 W BB R IR — R BT E R RS P AANERMER R~ 4
B2 i%&ﬁ&&%@ﬁﬁ&ﬁ@\ﬁ%zﬂéﬁﬁ% AL (B 1)

FHHER  AFHOBERT  LERS > ABHD  — S T I REA KRS+ 1
AR WIET R AREER TR F X 8o

EREMN REBERGERHLM DA EOROWE BT EEkES
mﬁﬁ% Eﬁ@ﬁ&kﬁ&%%z%&#ﬁ?ﬁf%%ﬁ% P BE R BN A 0 Bk
wE

# % : Psendorca crassidens(Owen, 1846)

¥ £ ! False Killer Whale

TXE BER (B4 HRed)

REEXA D BORAR - RANEERE B BIRAL » A RS SR (B 12) .

RN RC AFLTHER  RREY TR ARE 4 ~ 5 A2 MMM 0 GRS
BAF RBEEE 0 AR — B &K, - '

AREMN AN BESER - FRMF R ARYE W RET e LRI R T E R
oo VAR AFBETR -

mHELG  ERE A~ 5 B RIMAN & ARAE R IR R A 0 R — A~
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% £ Qrcipus _Q:Q@(Linnéeus, 1758)

#* & : Killer Whale

P R BAS (54 kER)

WESA L RE (AR BARGERERN > BREATEEOER 24 LLFEREY
fhife il el B RN AR R AR RS RRIERN AL ERE R S
B BT RFRE RN CHEREHGBELE (B 13)-

R A RERLBLRER - S FETERRGRAL) O3> 2HRELK
FTFREHHER RAHFREREHEY WA | ~ 2 B 4 ~ 5 RAH-BHOFEXNSE - >
PRVA R LA WA WAL o A L ele i o ke BERY . e MEAE R
R R ) MPFRAEAL T RZBRAE  SRBRA I HERGERAL) AHAMNAE LAY
B B HEIR -

A EE M R R BT, RE - HRAT  FRAWNRE  RIEAEALTF
BB R AT WRBEIRERE (AR HEHSHILA SR 5 -

# % : Grampus priseus Cuvier, 1812

3% 4% : Risso's Dolphin

XA LA (845 )

WA s BAESE SR AREREGEELSRASRLBIGTEE. AL
FHSMNZHE  Fo P LN e R R AR, B, Wb, R RESRRTEAR
ZRAMA LRI BRI ERA RS A AR ERA TS S B RERL S
MR B AR BAREE T 0 20 C~ 30 TM o AAERERS kR
YORERTR AR mER TR MAEIAREEYE > GTETERATTEASFGEE (B
14) -

FHH R AR LEE— BRI TEALKE  SREBL £ RIRIENRBY
BRT > AR GRELERR > BESHRLBLE » AFLENEE  HEHURTSILE
ToAREIRERS  HABEREY -

A REIE BRI F R AR 20 AR BRAEY 100 B 4 RARME
ERAAR > ARERNE BRI e E  BETERN AP LRy
BA -

# %  Peponocephala electra (Gray, 1846)

# 4% : Melon—headed Whale

P& D HNEE (54 Hofe )

WESH - FEHARG B RE DGR REERAZ NSNS TERNE » R4

W AR AERMERE b SRATE A SHEE L0 R R - Ik~ T

Rl TER (B 15) -

FHER D RS FATER  ERARHHEZ 24

AREN  BREAEEE  ERSERSRRE  RET - B L A A4 F R4 by
BIEA T A KA At 2B A o

% # : Phocoena phocoena(Linnaeus, 1758)
3 4% ! Harbor Porpoise
F & ERER
ﬁ@%ﬁi%ﬂﬁ%’E%ﬁﬁﬁﬁﬁ%ﬂ‘ﬁ%&%@%%ﬁ%%m%%ﬁ%ﬁ%zwwﬁ
o~ AR 3 A T R B AL TG U i 400 T 2SR P R TR AR S B 0
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BEMUFEHNGH FERG SN - RE LAV EE (B 16) -

FHON  EREREL—FOFETHER 22 REHPILRT  RFABL BRI AE
FHG o AFRY GALLRAFTAMAREERTE  RENRTEL—FHHFRHESE .
EREE BB RS R e M PREE RABLELE-

MBS | RN R G RBNEE Lk -

# % : Tursiops truncatus (Montagu, 1821)

3 4% : Bottlenose Dolphin

TXE D FREF (B4 KITa)

REE S  F R BAERE RBIEA B RSB T 05 ~ | BRI
B DGR AR BEA  ZRA IR AL E SRS RSN BTERLR
m'ﬂm%%1m-woﬁﬁ&ﬁ%ﬁﬁ:ﬁﬁ%mzz%ﬁ&hé%%#% MR 8
6 Pl i i3 - TR E RS R TR R B R AR (B 17)

FHF R FRBIR B e R TER - A MR SR — i AT & H 4
RUFERYTHR  AABTRERTRALH  ARPGERTH - 2ETHRALEE A
CRERFERFLA  RERAREEWHERL— > REFOERRE ) —BINLEES A E
By BEBRARFERGFARRT  HEFWEGEA - £ R T8 %ﬁﬁﬁﬁxﬁﬁé’%%éﬁiﬁ«
ﬂiﬁ WE‘_%J 74@:" ﬁ«%a&ﬁ-'l‘i ’ *iﬁmﬁ"

Lo

- % - Steno bredanensis (G. Cuvier in Lesson, 1827)

3% 4 ° Rough - toothed Dolphin

TXAE B R

B  BE R BAEGE B BB AR 20 15 38 50 b 38 S0 2 A 5 &R R 0k
M EHAARBLE 200C~ 30 CZM.A KoMK @ R ERER DI BER R, bH2 A
HEIR IR FEHRRIE 20 T~ 30°°C M BE WS ( B 18) -

FHAR  ARMELBZEE O EAH RS ERNRY - HRARGRIEFLHK HBEE
HTERL  HHBRAY HAFRS0ER  RE m%fimM&+%iﬁﬁ%%ﬁﬁ’§@%
RABTRAF G WEHOHER T BB ZAEAA2M HEZSL > EHAELS
o mAKAHER D o |

AREH SHE. HARBLBLRWAEERR  H B rLIL M4 L ah AT B R Y o

& & @ Prodelephinus (Stenella) attenuaia (Gray, 1846)

¥ % : Spotted Dolphin

FRE R (B4 I D)

KRS G seEg > BN LR IE B HEIRA 0 Sk SRR e =8B~ BEA -~ AT
HAEHE > BERIF R IR S R BRI R BT - RIA LI - % B2 BB
RARR ARG R EERARRZHEFZSHEE (B 19)-
?%%&2ﬁ%*%wiﬁﬁﬁﬁé%mﬁﬁwﬁm’ﬁ%m&%$ﬁ%’ﬁﬁﬁi’ﬁ%ﬁﬁ
RE RFRHRGE » LERS - 458V > AR S0 ~ 60 BRA—B# 5 XMI 5 F AL
BBERGST BT TEEERGYSOENE > T » REBEHEEEZ SRARTER » R &
CRERSURRL - RFHNERT 0 LEHS > £AF2RY ) AMORTRERTR - ARY
M REARYGERRE  FRNE

# % : Prodelphinus {Stenell) acoeruleoalba (Meyen, 1833)
¥ % © Striped Dolphin
PXAHHEE (5L R )
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W R R A B EIR ) WAk EEE ARG A SR ERA LS
ML BEAS S50 ARIEME S e BEMR SN B ENRE AL ME SRR 2R
B R R R AR BILE NS - W R BEERA R TERAME (] 20)- _
FHiH K BALEER-FOELATERLSE 2R FLHEYEHEET > fAuEl
Yoh—BE THRABEEHERWARAZ - HHAFERMNZF~RTLE  YEFERLY
FRAMGRE 22 NG  HRELAANRI# S A2 LB NERREZIER
TASTITERAETRER  AHRESHMEEZ —  RENT R FEHERS > HAW
Fa o HABEZRFTARBHA - YEEATRRBEZ T -

AR BRE BREL R IR HAE, &

BB EE - '

# # © Lagenodelphishosei Fraser, 1956

3 £ ! Fraser's Dolphin

VG RS (B4 %%)

BEESAT O SRR - B T B R ?%ﬂ%ﬁﬁ BIRELEREBAEM (&4
JE# N 24° 40 "~N25° 30 " +EI22° ~ EI122° 40 ~ ~N25° 30 ~ ~ N26
T E121 7 ~ E122 7 ) 2BEA G mARERERLAKE - HROEEBREIEH - A
KRS HEHR (B 21) -

SR ALFER-FOEHRERALAHE RAZLNARE SRS~ REFWEESR
FoARERERS  RARERY  AHARERTRAZHAE EMRLAEAE . HAERES
o AFTREDLAE S AFHYHRDET  AARERS > RARER ) AHALHARESR
BHFREZM @m&i&&ﬁmﬂﬁT BEGLTF S BABAZRTHERRA Sy
MR o |

AREFH  CERSHARMETRE wHEHL, BA, BEF

Ay £ R RR -

# % ' Delphinusdelphis Linnaeus, 1758

3% #% : Common Dolphin

T BER (AR E

WA BOEIR 0 Bt AR B iRa bR N24 ° 55 "~ N26° » E 122
o~ E 123 " ZBMAMTER LR E BAEKEA 20 C~ 30 Cxigsk 0 AL
BARBERRAGERRE | f REBEHARY) TR E A - % 2 D8R A F TR
(@ 22)-
é%ﬁﬁ:&%%&%%zﬁﬁ’fﬁwéﬁﬁﬁﬁiﬁmmw’Téﬁ%ﬁ%@a%ﬁﬁz
— O RERGEERET BB AEANARS  ASRHEY - AR R: %ﬁmm%ﬁ . .
BB ABAMERER -

S HE LB AR R R R 2L

R—GAE - LERRAWEGBEFRLGGREBEINGITEY - dARTE R E RS
DA ERGE LM EER S 0 HAR2IE ISRk T AAR208 § LR F S,
BIAEFARL Y 0 2PHL0AE o AT AR &5 808 B vl L By A A A R0 W D b A B e e T

(—) FRFE B 3T
BN AR REGRARMENE  BEERAL04 0 WaH & L1040 - S AK S
BPRHARA F AR T AP B R & AR R BT R I M R R = -
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()46 B 1Y 38 3 :

RAEH LI ERRA M ERAE 8k PRS0 o B4 2B RA00) » 3L 8%
BITMRGIHER LT MR B ERE  REARA YRR BERE= - 4
KB R F RAF I - F KR ahsl - BEER ANERERRTE
ERTE > —FEABPRARE RS R -

(Z) 3 B

R HERAGEEROPEE D ML L BE2SG > e R A2 M-S
R BATR R HEE LT TR oy FARE - RN S 5 SR
W WARTESARR - FHER - L8 FREF - SREN - GUREIRASER
TR CEGHEER  BRERY - R FPUEER O DB AERGNRERS - &
s KB NMEFRERARREY  BEGTTER - BB ET SR 54
HpIE 0 F AR B 0 RS R R AR -

BRI~ RG QMRS L2 EHB R bl & ARBE - HRARBNE
PR A LERAGE REKTHAEE -

&%ﬁﬁ%~%%-%@&kﬂﬁﬁ'%%@&m%%%ﬁ&%#ﬁﬂ%%wmm’
AR B A 0 B AR R AR T A 3 TR A N R -

Zo AAR R TR IRRE R |
B R RS WIS IR EE AP RMAREAZER A0 EE Y
BRI M E AW LIS o REEARABIE AR LI 2834 -

18~ ke

%%é%%iﬂﬁ’E%ﬁﬁ&ﬁAﬁM$ﬁ%iéwﬂ$%Wﬁ%i’%ﬁ&%%%

1964 RBOMEE £ B 1976 E R R BRI 7AWk (1989)8] 06

R HRGRAA AM2THE - A REERE SR R R R AR - 2R
Sﬁ%m%¢m%%ﬁm%mﬁm@~%ﬁ%%(&@ﬁmcmmm)\%ﬁ%%(MM@S
aduncus} ~ 55 (Stenella froenatus) & K& 7% # 5 (Steneila longirostris) o

RIBRAIAGHESL ~ BEAT D E B8 - BELAGBHIBY A ] Y 87 4 40 4 38 3%
BREEE M > FERREY TS TE 4 & AR AR AR 0 B AR AR ORI R 0 SR R BT AR AR -
HEIR IR B 2y itk 8 KM R HMIE AR L R Tkt &SN 2 S R Bk
#e o FEF QAN EREEER - BEIR b A7 SIS A A R 0 R B B o kB

BAEBITHEH RSB RET  FAEL SOOI BB - FHEER KBRS
EFERBAETHEEN A EH - W LA B S A R FH R ARk
LREXF RFAARNEA T XA BB RTHABHIEZ AL EH « H Mdmss s
FREFRMFEAACOW ERWRATRAZ AR T B B a4 A E 2B R R

A RRMIBR L - TS R RR RN -

EH R HETF Y Rd @50 RIS AL BT R RLEG R - HER0 2
HRET LA FTRL > AEABAAEXRREE - MR LRTLENERZTH W5
Hoh o e BT RS FE LML BERERTU R REZ AT MR AR EAY
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Family Balaenopteridae Z&fi5F}

Balaenoptera physalus 552
Balaenoptera acutorostrata /N (/] N )
Balaenoptera borealis HH#7(ZEE7).
Balaenoptera edeni HELR R (7R FCim)
Megaptera novaengliae AR

Family Physeteridae SER
Physeter macrocephalus HRZE

Family Kogiidae /[N E 50k}
Kogia breviceps /[NRE

Family Eschrichtiidae JKfEE}
Eschrichtiug robustus JKf5

Family Ziphiidae EERRI(RERED

Ziphtus cavirostris & HR (P #E FKfn)
Mesopiodon densirostris [ B2 ki R (7 e SO I
Mesoplodon ginkgodens #R75EEEE

Family Delphinidae JEBE!
Pseudorca crassidens /R 285
Qreinus orca FEfid
Grampus griseus i FCHER (FEAEE)
Peponocephala electra JTLEE

- Tursiops truncatus & KIFE(ESEE)
Steno bredanensis SR HEE
Stenella attenuata HVIEEER(EEEEER)
Stenella coeruleoalba FFEIEH(IREIFE)
Lagenodelphis hosei 55 8IS (78 KK
Delphinus delphis E¥HEK

Family Phocoenidae BRIEHARRE!
Phocoena phocoena 2 B IR GE EIER)

i

+ + + + 4+ o+ + o+

+ + +

+ + + + + +

547

+ 4+ + 4+ o+

+ o+

+ 4+ + o+ + + + o+ o+

fit & +EHERRILE
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#T - EBISEREE S R B S

B F=HEE

-4 57 8-10 1I-1

Family Balaenopteridae Z5f57HEH
Balaenoptera physalus S825
Balaenoptera acutorostrata /MEAR(/NE#T)
Balaenoptera borealis H5(Z5)
Balaenoptera edeni #EIEH(TH L)
Megaptera novaengliae A

Family Physeteridae ZRE i
Physeter macrocephalus HE {7

" |Family Kogiidae /[NAZ R
Kogia breviceps /NFEHE 1 1 1 1

Family Eschrichtiidae JRER!
Eschrichtius robustus Jx fig

Family Ziphiidae EEEFHRIRED

Ziphius cavirostris & & i (48 FER) 1 1 1 1
Mesoplodon densirostris & &2 i iy (77 8] Fo 05D | :
Mesoplodon ginkgodens #R 76 fil 2 2 2 I

Family Delphinidae FHEEH
Pseudorca crassidens {5807

Orcinus orca FEf#H 1 1 1 1
Grampus griseus I FRHEBK (TERGEED 2 3 2 1
Peponocephala electra /TR 1 1 1 1
Tursiops truncatus & FHEEK (R EIEIK) 4 5 4 2
Steno bredanensis P ETEE | 3 5 3 2
Stenella attenuata HMIBTHEER(ESHEEED 2 3 2 1
Stenella coeruleoalba T =g B (5l IEED) 4 5 4 3
Lagenodelphis hosei 745 R ISHE R RO 1 ] 1 1
Delphinus delphis EFEK : 3 4 3 1
Family Phocoenidae BEJEHE
Phocoena phocoena # B iR (HEEE 1K) 1 1 1 1

i RE: + S HERR L
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 [Family Balaenopteridae SRRl

Balaenoptera physalus =525
Balaenoptera acutorostrata /{NEEH(/NEHF)
Balaenoptera borealis {Ef(Z2 )
Balaenoptera edeni #5575 S )

- Megaptera novaengliae 4

Family Physeteridae FRE&HL
Physeter macrocephalus & &7

Family Kogiidae /NRE B}
Kogia breviceps /NRE

Family Eschrichtiidae JEHAEL
Eschrichtius robustus #X 5

Family Ziphiidae &85 RN R )

Ziphius cavirostris # E8 (4 LSRR IT)
Mesoplodon densirostris [ 55 6% i (77 B I )
Mesoplodon ginkgodens SR7TERMEER

Family Delphinidae ¥R

Pseudorca crassidens 5

Orcinus orca F2fi

Grampus griseus i FRiEIR (FERGEE)
Peponocephala electra IR

Tursiops truncatus 75 KGR EEE)
Steno bredanensis SIS

Stenella attenuata = VB IS (GRS EEIEO
Stenella ¢oerulecalba FETEKIEREED
Lagenodelphis hosei 45 #E¥EK (50 KiEEO
Delphinus delphis EEK

Family Phocoenidae B HHEKE ,
Phocoena phocoena 2 B IFE (EEBEEED

24

(WS ]

(TO S S S A SRV

5-7 "

¥

o

Lh th th o ) Lh

§-10

L3 D

(W8]

B - SR O I W)

11-1

,—a-»—- | 3]

L) L) o) )L

fiff 35+ EHRRILE
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Family Balaenopteridae gz}

Balaenoptera physalus =526
Balaenoptera acutorostrata /N 5(/NE& 1)
Balaenoptera borealis £3{i7(ZEL7)
Balaenoptera edeni R 5117 K )
Megaptera novaengliae A ¥B %

Family Physeteridae FE&E R
Physeter macrocephalus 3R E {7

Family Kogiidae /NoRZE S8}
Kogia breviceps /NFEIE

Family Eschrichtiidae JKE5F}
Eschrichtius robustus K5

Family Ziphiidae 2 EEfiiH (M gk )
Ziphius cavirostris EEafH (T ki)

Mesoplodon ginkgodens #HZFEHBEH

Family Delphinidae ¥R

Pseudorca crassidens (B2 i

Qrcinus orca F2fifl

Grampus griseus 5 FSiS IR (1ER0EIK)
Peponocephala glectra /LGRS

Tursiops truncatus 75 ISR GEEEE)
Steno bredanensis S EE

Stenella coerulecalba EE I (IEFIEE)

Delphinus delphis &8

Family Phocoenidae B iEEE!
Phocoena phocoena & & HEK (R EISHK)

Stenella attenuata S VB EEL(BIAYERIEE)

Lagenodelphis hosei Y45 7GR (3 FCHEIED)

Mesoplodon densirostris [ & b i (17 FC 47

2-4

[ R % R e}

B T - S VS S U O T T SR

57, 8-10

— L N

.htALth-an'l'—‘-b-l\)h‘

e N S Y S TS N

— LY D

11-1

— L) R

_p.#_p._pbamp—u-l\)w»-—'

ffiE +EHRNTE
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Conservation on Taiwan Marine Mammals ([} Fishermen
Interview
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MILIF10MEERH - MRBEHEE - 5T ES > A RL6 - THRSER
FIME A2 TOREEG ~ RS RS RS MRS R REERES
A5 b R RARMR AR R BRSO LR R B A A 52% R
320 c AL —FFHETHR > ARBWEITHKE (72110) V5
T RAARASE (11AERF2A) 85 - HMEHREZI6H 0 £ B
AEBBABLEE > MBRAAERES - CHAREZRED XA
R VAR L& 0 154196 0 HoR B — $ 49 BIHE 0 £4ED3-24% - G,
HERURAZIPELTRHARRL > Lr P 8RB EH 510000 » 4540
% °

XXHEE

To obtain a preliminary picture of the species and distribution of
cetaceans around Taiwan, fisherman interview was executed at Nanfon-Aoe, and
Tung-Kang Ports, northeast and southwest Taiwan, from July 1992 to June 1993,
In total, there are 64 questionnaires, 39 from Tung-Kang and 25 from Nanfon-Aoce.
There are 13 cetacean species at Tung-Kang, including big whales, e.q. sperm
whale, pygmy sperm whale, killer whale, false killer whale, pygmy killer whale
and melon-headed whale, and small dolphins, e.q. rough-toothed dolphin,
bottlenose dolphin, Risso's dolphin, pantropical spotted dolphin, spinner dolphin,
striped dolphin and common dolphin. The most common species are bottlenose -
dolphin, pantropical spotted dolphin and Risso's dolphin.  Their occurring
frequency among 39 questionnaires and 51%, 44%, and 38% respectively. There
are 10 cetacean species at Nan-fon Aoe. The most common species are bottlenose
dolphin and pantropical spotted dolphin, whose occurring frequency are 52% and
32% respectively. The unique species occurred only at Nan-fon Aoe are minke
whale, Blanville's beak whale and finless porpoise. The unique species at Tong-
Kang are melon-headed whale, pygmy killer whale, false killer whale, killer whale,



pygmy sperm whale and spinner dolphin. Cetaceans could occur during the whole
year. However, they occur less often during July to November at Tong-Kang, But
more offen occurring November to next February at Nan-fon Aoe. When cetacean
occurred, the accompanying fish school usually are tuna and hair tail at Tong-
Kang, but mackeral at Nanfon-Aoe. There are 8 fishing types. Long-line fishery
is the most common type (41%), Next are pole-and-line and trawler fishery(23-
24%). Most fishermen agree that the cetacean has negative impact on their fishing
activity. The most severe impact is robbing and feeding fishermen's harvest
(40%).
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Family Physteridae HEaER
Physeter macrocepha/us i 0 1 0 0 1
Family Kogidae ) INEEEAREL
Kogia breviceps I 1 0 0 0 1
Family Celphinidae EER
Steno bredanensis boogimitog 2 5 3 4 6
Tursiops truncatus EEEE 14 8 7 12 20
Grampus griseus e E 7 7 5 5 15
Stenella attenuata BT 8 g 7 7 17
Stenella coerulevalba BaER 3 2 2 2 5
Stenella longirotsis rEE 2 4 2 2 3
Delphinus delphis EEER 4 1 3 1 3
Pepnocephala electra S 3 3 3 3 2

" Feresa attenuata JINEEER 1 1. i 1 1

Pseudorca crassidens {BEEs 3 2 2 2 2
Orcinus orca . EHE 1 0 0 0 1

mE 12 111010 13
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Family Balaenopteridae R |
Balaenoptera acutorostrata NEESR 0 0 0 1 1
Family Physteridae HER
Physetef macrocephalus HERR 1 c 0 1 1
Family Delphinidae BEE
Steno bredanensis SR 1 0 0 1 1
Tursiops truncatus HEHEEK 6 1 1 10 13
Grampus griseus TERER 0 0 0 1 2
Stenella attenuata SITEIEE 1 0 1 5 8
Stenefla coerulecalba TRECGEE 2 1 1 3 3
Delphinus delphis EER 1 0 0 2 2
Family Phocoenidae BB
Neophocaena phocaenoides BEERK 0 0 1 0 1
Family Ziphiidas At
Mesoplodon densirostris EirJAN LT 0 0 0 1 1

B 6 2 4 9 10
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Conservation on Taiwan Marine Mammals (II)--- Fishermen Interview
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To obtain a preliminary picture of the species and distribution of cetaceans
around Taiwan, a fisherman interview was executed since since 1992. The major
fishing ports for visiting this year (July 1993-June 1994) were Juwei, Yunan,
Nanliao, and Holung, which located at the northwest coast of Taiwan. In addition,
other eight fishing ports were also visited occasionally. According to 116
questionnaires from 4 major fishing ports, there are at least 11 cetacean species
occurred at these area, 7 to 9 speies for each ports. Besides one baleen whale
(humpbacked whale), few large toothed whales ( killer whale and beaked whale),
most of cetaceans are small dolphins, e.g. rough-toothed dolphin, melon-headed
whale, Fraser's dolphin, bottlenose dolphin, Risso's dolphin, paniropical spotted
dolphin, spinner dolphin, striped dolphin, common dolphin, Irrawady dolphin, and
finless porpoise. The most common species are bottlenose dolphin, pantropical
spotted dolphin, and finless dolphins. Their questionnaire-occurring frequency are
71%, 25%, and 27%, respectively. According to 32 questionnaires from other 8
fishing ports, there are at least 15 cetacean species, among which the most
common species are bottlenose dolphin and pantropical spotted dolphin.
Comparing with those species occurred at northwest coast, the new species
records from other area are gray whale, pygmy sperm whale, dwarf sperm whale,
and Indo-Pacific humpbacked dolphin. Thus, the total number of species
increases to 17. Cetacean usually occur at northwest coastal area during the
period from fall to next early spring. The cetacean are usually accompanied with
mullet, mackeral and cuttlefish. There are 10 fishing methods used by fishermen
in these area. Driftnet is the most common method (56%), The negative impact
on fishery by cetacean is mainly through scaring fish away (63%).
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Family Balaenopteridae Hag#t ' '
Hegapters novacangliae K 10 1 90 0 ¢ 1 0 0 0 0 0 3
Family Eschrichtiidae g ks
Eschrichtivs robustes i _ g 0 0 0 0 0 0 2 0 0 0 0 2
Family Kogidae EREEEA
fogra sims e -3 o0 0 0 g 0 9 1 ] 0 0 0 2
Logia breviceps HARRF A o ¢ ¢ 0 0 0 0 1 0 0 ¢ 0 1
Fanily Delphinidas et
Steno bredznensis BE AR 6 5 4 0 0 2 0 0 0 0 3 0 14
Leprocephala electra FER S 3 0 0 ¢ o 0 0 4 0 ] 0 0 3
drernus orcd Jrk 0 0 0 1 0 0 0 0 0 0 0 0 1
Sousa chineasis R R ER 0 0 0 0 0 ¢ 0 0 0 0 102 3
Lagenodelphis hoser #ERER 0 0 0 1 0 1 0 0 1 0 ¢ 0 J
Tursiops trogcatys 5, B R R 17 15 29 27 0 3 1 2 3 1 5 1 104
GTamous Friseus T a e 12 4 0 0 0 0 0 0 0 3 0 10
Stenellz attenvala kiage-d3 2 7 11 5 1 3 0 0 7 0 0 ¢ 36
Stepells loggirostris R Sm g 1 9 3 6 2 0 3 0 0 g 0 8
Sterells coervleoalbs HEIER o 0 1 1 0 1 0 0 0 0 6 0 3
Delobipus qdelphis RHER 0 2 0 1 0 0 90 0 0 1 0 0 4
freaella brevirotris TR R 1 06 1 1 0 0 ¢ 0 G 0 0 2 9
Family Phocoemidae A
Aeophocaena phocacnordes TR RAERE 5 12 10 5 ¢ 0 0 0 1 0 15 39
HA
Unknown spp. A da AR 0 1 3 0 0 0 0 0 0 0 6 0 4
Black fish reFaEAsy 3 2 0 0 0 0 1 0 G 0 3 9 18
Baleen whale ik 2 0 0 0 0 0 2z 0 { 0 3 0 1
Beak whale 20 0 2 0 3 60 -0 1 1 0 0 0 0 7
e ‘ T 7T 9 1 6 2 5 5 2 5 4 62
MAENR 26 25 33 W 0 7 3 4 4 0 6 7 145
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A (n) 4 i AE w7 1% 4E 41

J0BLF 1 ¢ 2 § 0
10 5 1 2 4 1
20 g 9 1 § 1
30 8 11 9 ; 1
40 6 10 11 9 1
50 2 11 10 6 0
60 1 6 11 5 0
70 ] 3 11 ) 0
80 1 3 5 1 0
90 1 1 i 0 0
100 0 0 7 1 0
10 0 0 0 0 0
120 0 0 0 0 0

120 bLE 1 0 0 0 0




FEUU S BRSO SRR S

il IRl k& EEE BHFE EEl &FY REET
=i 1 1
RS A 1 1
CALH 3 3
ey 3 3
i 4 1 2 3
JIRE 4 4
St 1 1 1 1 4
L ER A 4 4
HALFA 5 5
= FE 1 5 6
122N 6 6
iy 1 5 6
FR A 1 6 7
JINEER 4 4 B
HgE 8 8
B f1 4 1 2 1 8
B 4 5 6 15
=g 2 6 4 3 5 20
Py 3(2) 5(2) 22(14) 5({(1) 35
akiyEEd 11 6 9 3 6 35

A RNBFE R LRI IR K R
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A R EEEERZREN

8 EHE e ik .

EEHE B s BEE AkE® RH&% BT &% dFE B3 AP &
A 1 o 3 0 0 0 0 0 0 0 1
34 1 1 0 0 0 0 0 0 0 0 2
FFE 0 2 0 0 0 0 0 0 1 0 3
ZER - 1 2 1 0 0 0 0 0 0 0 4
# 4 0 0 0 1 0 0 0 0 3 0 4
— x4 1 3 4 2 0 0 0 0 0 0 10
FE 45 0 8 1 2 0 0 0 0 0 1 12
EEY 0 0 0 0 7 0 2 4 0 1 14
8 2 2 8 2 0 0 0 0 1 0 15
R 8 19 16 17 19 0 2 2 0 2 6 83

25 34 31 26 7 2 4 4 7 8 148
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stiiue  EER G fzﬁﬁfﬁt ;ﬁf}&ﬁfa KEwW  TEm RE w3t
p e By 9 32 4 3 1 7 2 1 0 59
S E ] 6 10 0 3 0 3 2 0 0 24
& 1 13 4 i 2 0 0 ; 1 92
TR 0 g 0 0 0 0 0 0 0 8
T % 0 0 1 1 0 0 0 0 0 2

A BEBER 0 1 0 0 0 1 0 0 0 2
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