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Abstract

Abstract

Tatachia and Mt. Yushan is the most important recreation area of Yushan National Park.
It has the vulnerable alpine ecosystem threatened by global warming and heavy recreational
pressure. In addition, sambar deer (Rusa unicolor swinhoii) population seems increasing
and may induce increasing browsing and disturbance pressure to the understory biodiversity
of the vegetation. However, detailed study of larger mammals at this area is lacking.

We started camera trapping at Tatachia from 2009 April and extended to Mt. Yushan
trail in 2010. From 2010, we also conducted vegetation survey and 24-hour recording
survey of birds at each camera trap site. In addition, Trailmaster count system using active
infrared and camera traps were placed at trails in this area to record the activity and
occurrences of tourists and hikers.

Camera traps, remote sound recorders and field surveys documented 19 mammalian
species, 60 bird species, 1 frog species, and 176 plant species. Activity patterns of 8
mammals and Mikado pheasant (Syrmaticus mikado) were analyzed. Sambar deer (Rusa
unicolor swinhoii) was significantly more active at night time. Yellow-throated marten
(Martes flavigula chrysospila) was mostly diurnal, while Siberian weasel (Mustela sibirica
taivana) was more active at night time. With regards to the distributions of larger mammals,
there is a tendency of segregation among 3 herbibores and among 3 mutelids. Reeve’s
muntjacs (Muntiacus reevesi) mainly occurred at Tatachia and seldom occurred at the higher
altitude along the Mt. Yushan trail. Formosan serow (Capricornis swinhoei) occurred less
than Reeve’s muntjacs and sambar deer. We summarized the altitude ranges of mammals
and birds found in this area for future monitoring of the altitude distribution change possibly
due to global warming.

Browsing pressure from 3 herbivores currently does not seem to affect the herbaceous
diversity, herbaceous cover, and shrub cover. However, there was a significant negative
correlation between the frequency of sambar deer occurrences and the species richness of
understory breeding birds. It is necessary to monitor the impacts from the increasing sambar
deer population to the biodiversity of understory vegetation.

Monitoring of tourists activity revealed the diel occurrence patterns at various trails.
Reeve’s muntjacs had higher activity at crepuscular hours while tourists were fewer at these
hours. Sambar deer had significantly higher nocturnal activities near trails. Moreover,
Formosan serow and sambar deer tended to avoid tourists peak hours at areas closer to trails.

Sambar deer and yellow-thraoted marten has high occurrence rates near the Paiyun cabinet.
X



It is unknown whether this was related to fewer hikers during the cabinet’s reconstruction or
animals were attracted by the abandoned food, more minerals from human urines, or more
mice near the cabinet. In summary, it is necessary to further monitor and assess the impacts
of human activities to these vulnerable larger mammals and establish sound management

for human activities and conservation of wildlife.

Key Words: camera traps, continuous recording survey, human activity, biodiversity
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204 2009-2010 HEHE 42 1 L3 B AT Lo BB L4

P pEe R T
g Boove - -
RAPE 31 L Es
s B R B Dremomys pernyi owstoni * © *
ik O Callosciurus erythraeus D¢
R R Tamipos formosanus * © *
v & EER  Petaurista alborufus * © %
& % Qv "E & Niviventer culturatus *
o Apodemus semotus *
#8 % Lw &  Microtus kikuchii *
REE 4 8 S4ra & Episoriculus fumidus * ©
®E RRE O ERE Macaca cyclopis * © *
ap B R Enp Mustela sibirica taivana * *
T IR Martes flavigula chrysospila * *x
i Melogale moschata subaurantiaca * *
|+ & Mustela nivalis formosana * *x
Fw o ov Ao Paguma larvata taivana > I
j o Ursus thibetanus formosanus * |
X R Canis familiaris * *
& B R NTES Muntiacus reevesi micrurus * * I
4 Rusa unicolor swinhoii * *
4 LT, % Capricornis swinhoei * *
B AT Sus scrofa taivanus *

Yo 2010 # 2ze40 0 2 2009 # F sesk
© 2010 # 378 4c e b (&35 N & TR 2010 & F4)
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% 5. 2009-2010 353842 1 i %A A 9710 2. B3 L&

. o # . p# pEsr W Y
PP e F i BARls i AR
& 25 f%ﬂ/‘g * 5%#7%6 Spilornis cheela * I

A ,’%‘{’5 Butastur indicus % I
i ’?E% Accipiter soloensis % I
B e £ /& Accipiter trivirgatus * I
i Accipiter nisus * I
~ &+ 4 F Accipiter virgatus * 1
7, x 2 £ k. Syrmaticus mikado * © I
L% Arborophila crudigularis © Il
825 g% kg Strix aluco © %
R Strix newarensis % I
5 Bk A k8 Columba pulchricollis *
B2y 14 45 Megalaima oorti ©
¥a, 38 138 Scolopax rusticola
%35 & £ e Delichon urbica © *
(&S Hirundo rustica %
pE A Hirundo tahitica DAY
i S Hirundo striolata ©
v " & Apus pacificus *
23] | B Brachypteryx montana © *
v PR Turdus pallidus w5
g Turdus dauma *
W31 Myiophonus insularis * *
e AR - Alcippe cinereiceps ) ¢ © *
XEFA Actinodura morrisoniana * © D¢
HPRE R Alcippe morrisonia © * Il
£¥9 R Garrulax morrisonianus * © *
v B3 A Heterophasia auricularis © *
5 Liocichla steerii * © *
W #8%8  Pnoepyga pusilla © w
L i Ep Stachyris ruficeps © *
3 F A Yuhina brunneiceps © *
B N Cettia acanthizoides © *
o B Abroscopus albogularis ©
- A 3¥ A48 Bradypterus alishanensis DA
§ A L Z % § 5§ Regulus goodfellowi © * i
28 k3B Muscicapa ferruginea © *
+ I Iy Niltava vivida © * 1l
% %97 8§  Ficedula hyperythra ©
7% 98 Luscinia calliope *
v k98 Cinclidium leucurum © 1l
Tk Tarsiger cyanurus *
v /i +k4§  Erithacus indicus * © * Il
& % +k#g§  Erithacus johnstoniae * © *
Lok % 32 gg9%  Paradoxornis verreauxi © %
Ea %8 Ea %8 Troglodytes troglodytes * © *
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Dicaeum ignipectus
Parus ater

Aegithalos concinnus
Parus monticolus
Pyrrhula erythaca
Pyrrhula nipalensis
Carpodacus vinaceus
Lanius cristatus
Nucifraga caryocatactes
Corvus macrorhynchos
Picus canus

Cuculus saturatus
Cuculus sparverioides
Pericrocotus solaris
Prunella collaris

Sitta europaea

b D D

©0O0OOOOO © 0OOOO

R D D 2 D D S 2 D P 5

© x+

2010 & i23e4r > @ 2009 & $ ze4F

2010 4 375 +c & & (43 9 8 52010 # F#)
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% 6. EEHEL L RESFAE L
I . Pteridophyte & #E e 4~
Aspleniaceae 4 & i Ft
Asplenium ensiforme Wall. ex Hook. & Grev.
Asplenium trichomanes L.
Asplenium viride Hudson
Athyriaceae & E i 4+
Athyrium reflexipinnum Hayata
Athyrium tozanense (Hayata) Hayata
Cornopteris fluvialis (Hayata) Tagawa
Gymnocarpium remotepinnatum (Hayata) Ching
Davalliaceae # #4t
Araiostegia parvipinnata (Hayata) Copel.
Dennstaedtiaceae s 4+
Monachosorum henryi Christ
Pteridium aquilinum (L.) Kuhn subsp. wightianum (Wall.) Shieh
Dryopteridaceae ## =+ j; 4+
Arachniodes rhomboides (Wall.) Ching
Dryopteris formosana (Christ) C. Chr.
Dryopteris hypophlebia Hayata
Dryopteris lepidopoda Hayata
Dryopteris scottii (Beddome) Ching
Dryopteris serratodentata (Beddome) Hayata
Dryopteris sparsa (Don) Ktze.
Dryopteris wallichiana (Spr.) Alston & Bonner
Peranema cyatheoides Don
Polystichum lachenense (Hook.) Bedd.
Polystichum neolobatum Nakai
Polystichum nepalense (Spreng.) C. Chr.
Polystichum parvipinnulum Tagawa
Polystichum piceopaleaceum Tagawa
Polystichum prionolepis Hayata
Polystichum stenophyllum Christ
Grammitidaceae + # j #*
Xiphopteris okuboi (Yatabe) Copel.
Hymenophyllaceae *j; #
Mecodium polyanthos (Sw.) Copel.
Lycopodiaceae # f~#*
Lycopodium complanatum L.
Lycopodium pseudoclavatum Ching
Lycopodium obscurum L.
Lycopodium quasipolytrichoides Hayata
Plagiogyriaceae 7 &_ #*
Plagiogyria euphlebia (Kunze) Mett.
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Plagiogyria formosana Nakai
Plagiogyria japonica Nakai
Polypodiaceae -k#=# F
Crypsinus quasidivaricatus (Hayata) Copel.
Lepisorus obscurevenulosus (Hayata) Ching
Lepisorus pseudoussuriensis Tagawa
Lepisorus thunbergianus (Kaulf.) Ching
Microsorium buergerianum (Mig.) Ching
Polypodium taiwanianum Hayata
Pyrrosia lingua (Thunb.) Farw.
Pteridaceae & k& j #*
Cryptogramma brunoniana Wall. ex Hook. & Grev.
Coniogramme intermedia Hieron.
Onychium contiguum (Wall.) Hope
Pteris dactylina Hook.
Schisandraceae 7 v&+ #*
Schisandra arisanensis Hayata
Selaginellaceae % 4p #*
Selaginella remotifolia Spring
Selaginella labordei Hieron. ex Christ
Selaginella leptophylla Bak.
Vittariaceae % F 4+
Vittaria flexuosa Fée
II. Gymnosperm 4+ {£4~
Cupressaceae tp #*
Chamaecyparis formosensis Matsum.
Juniperus formosana Hayata
Juniperus squamata Buch.-Ham. apud Lamb.
Pinaceae ~#*
Abies kawakamii (Hayata) Ito
Picea morrisonicola Hayata
Pinus armandii Franchet var. masteriana Hayata
Pinus morrisonicola Hayata
Pinus taiwanensis Hayata
Tsuga chinensis (Franchet) Pritz. ex Diels var. formosana
(Hayata) Li & Keng
Taxodiaceae 14+
Cryptomeria japonica (L. f.) D. Don
Taiwania cryptomerioides Hayata

IT. Dicotyledon #3 ¥4~

Aceraceae ikt

Acer morrisonense Hayata
Aquifoliaceae * F #*

Ilex goshiensis Hayata
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Araliaceae 7 4v#
Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li
Schefflera taiwaniana (Nakai) Kanehira
Berberidaceae - 4+
Berberis kawakamii Hayata
Berberis morrisonensis Hayata
Campanulaceae 1L #*
Peracarpa carnosa (Wall.) Hook. f. & Thomson
Caprifoliaceae % * #*
Lonicera kawakamii (Hayata) Masam.
Viburnum betulifolium Batal.
Viburnum parvifolium Hayata
Compositae # #*
Ainsliaea reflexa Merr. var. nimborum Hand.-Mazz.
Ainsliaea reflexa Merr.
Anaphalis nepalensis (Spreng.) Hand.-Mazz.
Artemisia oligocarpa Hayata
Cirsium arisanense Kitam.
Leontopodium microphyllum Hayata
Myriactis humilis Merr.
Senecio nemorensis L. var. dentatus (Kitam.) H. Koyama
Crassulaceae # = #¢
Sedum morrisonense Hayata
Sedum nokoense Yamamoto
Cruciferae -+ F =4
Arabis lyrata L. subsp. kamtschatica (Fisch. ex DC.) Hulten
Daphniphyllaceae 7% & 4
Daphniphyllum glaucescens BI. subsp. oldhamii (Hemsl.) Huang
var. oldhamii (Hemsl.) Huang
Dipsacaceae . #74*
Scabiosa lacerifolia Hayata
Elaeagnaceae # #g + #*
Elaeagnus thunbergii Serv.
Ericaceae  fgi-4*
Gaultheria itoana Hayata
Lyonia ovalifolia (Wall.) Drude
Pieris taiwanensis Hayata
Rhododendron pseudochrysanthum Hayata
Rhododendron rubropilosum Hayata
Vaccinium merrillianum Hayata
Fagaceae #&-L #
Cyclobalanopsis stenophylloides (Hayata) Kudo & Masam. ex
Kudo
Gentianaceae #¢ "&£ 7t
Gentiana arisanensis Hayata
78



Gentiana davidii Franch. var. formosana (Hayata) T. N. Ho
Gentiana flavomaculata Hayata.
Swertia randaiensis Hayata.
Tripterospermum lanceolatum (Hayata) Hara ex Satake
Geraniaceae 4 ¥ & #L
Geranium hayatanum Ohwi
Gesneriaceae & E & #*
Lysionotus pauciflorus Maxim.
Guttiferae & 3k ¢4
Hypericum nagasawai Hayata
Lauraceae fi##*
Litsea acuminata (Bl.) Kurata
Litsea morrisonensis Hayata

Neolitsea aciculata (Bl.) Koidz. var. variabillima (Hayata) J. C.

Li

Neolitsea acuminatissima (Hayata) Kanehira & Sasaki
Melastomataceae ¥ 32

Sarcopyramis napalensis Wall. var. bodinieri Lévl.
Oleaceae » & #

Osmanthus heterophyllus (G. Don) P. S. Green
Oxalidaceae ﬁi’r%‘f‘ o o

Oxalis acetocella L. subsp. griffithii (Edgew. & Hook. f.) Hara

Oxalis acetocella L. subsp. taemoni (Yamamoto) Huang &

Huang
Polygonaceae % #*

Polygonum chinense L.

Polygonum runcinatum Buch.-Ham. ex D. Don
Ranunculaceae = & 4

Clematis montana Buch.-Ham. ex DC.

Thalictrum urbaini Hayata

Ranunculus taisanensis Hayata
Rosaceae & jicft

Fragaria hayatai Makino

Photinia niitakayamensis Hayata

Photinia serratifolia (Desf.) Kalkman

Potentilla morii Hayata

Prinsepia scandens Hayata

Rosa sericea Lindl. var. morrisonensis (Hayata) Masam.

Rosa transmorrisonensis Hayata

Rubus croceacanthus Lévl.

Rubus formosensis Ktze.

Rubus pectinellus Maxim.

Rubus pungens Camb. var. oldhamii (Miq.) Maxim.

Rubus taitoensis Hayata var. aculeatiflorus (Hayata) H. Ohashi &

Hsieh
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Rubiaceae & & #L

Galium echinocarpum Hayata

Galium formosense Ohwi

Rubia lanceolata Hayata
Salicaceae 1§ ffr4*

Salix fulvopubescens Hayata
Saxifragaceae 7. 2 ¥ 4

Astilbe longicarpa (Hayata) Hayata

Chrysosplenium hebetatum Ohwi

Chrysosplenium lanuginosum Hook. f. & Thoms. var.

formosanum (Hayata) Hara

Hydrangea angustipetala Hayata

Hydrangea aspera D. Don

Hydrangea integrifolia Hayata ex Matsum. & Hayata

Mitella formosana (Hayata) Masam.

Ribes formosanum Hayata
Scrophulariaceae = %#*

Ellisiophyllum pinnatum (Wall. ex Benth.) Makino

Hemiphragma heterophyllum Wall.
Theaceae * #*

Eurya glaberrima Hayata

Eurya leptophylla Hayata
Trochodendraceae *- 1§ 4+

Trochodendron aralioides Sieb. & Zucc.
Umbelliferae %r=;#*

Angelica morrisonicola Hayata

Conioselinum morrisonense Hayata

Hydrocotyle setulosa Hayata

Oreomyrrhis involucrata Hayata

Sanicula petagnioides Hayata
Urticaceae % ff 4

Elatostema trilobulatum (Hayata) Yamazaki

Elatostema villosum Shih & Yang

Nanocnide japonica Bl.

Pilea matsudai Yamamoto
Violaceae ¥ ¥ #

Viola adenothrix Hayata var. tsugitakaensis (Masam.) Wang &

Huang
Viola biflora L.
IV. Monocotyledon ¥ &+ £
Cyperaceae 7y ¥ #*
Carex brunnea Thunb.
Carex satzumensis Franch. & Sav.

Trichophorum subcapitatum (Thwaites & Hook.) D. A. Simpson

Gramineae + #» #*
80

= =
o
o

\ gﬁkﬁ_
WW
[
£ R

eI
3L ST
e T
SEE

L A
r/?ﬁ%'*

ALY

ERE

R A
FEH A

W
1

R

W

o

R

=
HoOE e BB

R
=

14
= ok

5t
LA



Agropyron formosanum Honda
Yushania niitakayamensis (Hayata) Keng f.
Agrostis infirma Buse
Poa annua L.
Deschampsia flexuosa (L.) Trin.
Festuca ovina L.
Brachypodium sylvaticum (Huds.) Beauv. var. luzoniense
(Hack. ) Hara.
Juncaceae “F.< ¥
Luzula taiwaniana Satake
Liliaceae 7 & #*
Aletris formosana Hayata

Liriope minor (Maxim.) Makino var. angustissima (Ohwi) S. S.

Ying

Paris polyphylla Sm. var. stenophylla Franch.

Smilacina formosana Hayata

Veratrum formosanum Loes.
Orchidaceae 7 #*

Calanthe arcuata Rolfe

Platanthera brevicalcarata Hayata

Ponerorchis Kiraishiensis (Hay.) Ohwi.
Smilacaceae % #

Heterosmilax japonica Kunth

Smilax lanceifolia Roxb.

Smilax vaginata Decne.
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% 7. 2009~2010 »BUS p B AR e b e AT R (O] )0 H Y 2 LK R
w3 2010 & FA

B PR A T NI
46 5 BL 24 % Bt 22 Bt
BApa v 6092 3272 2820
1 8% 2.77 3.53 1.94
ST 6.39 12.08 0.19
49 2.38 1.41 3.43
e 3 SIS 0.76 0.40 1.15
£ 5 0.01 0.03 0.00
. JE 0.60 0.91 0.27
¥ ER 0.58 0.24 0.95
¥ an 0.78 0.90 0.66
% ol R R * * 0.00
SR 0.00 0.01 0.00
12 0.00 0.01 0.00
P & 0.04 0.07 0.00
v B 1.15 0.90 1.43
I 0.01 0.00 0.02
B oG EEE 0.22 0.24 0.19
Bl R 1.22 1.61 0.80
e & 0.80 0.05 1.62
145 R 0.50 0.25 0.78
1T a R 0.01 0.00 0.01
2 LR 0.49 0.82 0.14

X F Ll F RR GBS K2 p AR T BUT AR S L G dp e b o

ETS
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28 VRLE S ST LISRA AR FIROTERE NS Foo0 A ERV G LR

p8 ) fjjﬁi L iﬁ’zi’;‘f L emrpRa
I & 70.50 68.11 P=0.458
bt o LIRS 48.39 54.79 P=0.458
49 20.93 36.69 P=0.001
kR (ks RE) 10.96 68.03 P<0.001
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