ARl ¥ 2 R ki h L3277 7 304 471 % 99-01-08-01 52 IR R S

FHLERPYRF2E - EFLIEFAY

An Ecological Study of the Fauna, and Flora of

Montane Shallow Lakes in Yilan
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Abstract

Lunpi and Learnpi are two montane shallow lakes in Yilan County, and
represent two typical pond types of the area. The former is without any outlet, has low
human disturbance, and contain a critically endanger plant species, Brasenia
schreberi, while the latter has an obvious outlet, higher anthropogenic disturbance,
and is seriously being invaded by an exotic plant, Hygroryza aristata. The aim of this
study was an integrated focus on the fauna and flora ecological inventory, and the
application of conservation practices in a protected area system. There were four
study objectives in this study: (1) to systematically record the inventory of the
wetland biodiversity with standard protocol, (2) to determine the biodiversity
divergence of the montane shallow lakes, (3) to determine the extent and impact of
exotic invasive species in the wetland, and (4) to complete the protection area network,
and then provide further references and recommendations for wetland pond and pool

management.

Flora from 88 families, 174 genera, and 241 species were recorded in Lunpi and
Learnpi, of which 140 were dicotyledon species, and 31 aquatic vascular plant species,
which constitutes ca. 10% of Taiwan’s aquatic weeds. Seven rare and uncommon
species, Brasenia schreberi, Sparganium fallax, Microsorium pteropus,
Ceratophyllum demersum, Utricularia australis, Polygonum foliosum, and Eleocharis
sp were recorded. The area was extensively invaded by the exotic invasive species,

Crassocephalum crepidioides, Erechtites valerianifolia, and Hygroryza aristata.

The characteristic of the fauna diversity in Lunpi was a low species diversity,
but high relative abundance of each species, and an obvious dominant species was

apparent. On the contrary, Learnpi represented a higher species diversity, with a lower



relative abundance of each species, and several invasive fish species like, Carassius
auratus auratus, and Gambusia affinis, were present. Based on the study results there
was an indication that the tadpole of the dominant frog species, Babina adenopleura,
very likely is a keystone species, and occupies a relatively dominance trophic level in

the Lunpi pond ecosystem. This, and some other related issues will describe herein.

Keywords: alien invasive species, Brasenia schreberi, Hygroryza aristata, keystone

species, recreation activities, tadpole
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IS BHE =R Akh F4 [e8 3 ik B
- ! kA4 R (n=22) 83 49.0 2.6 0.4 5.1
T A ®=20) 1.9 33 0.3 0.1 10.6

# KL E(n=11) 69 3.7 1.6 0.4 5.1



T E@®=10) 1.1 0.1 0.1 0.1 59

o H kA k(n=22) 8.6 5.2 0.6 0.2 5.8
¢ & (n=4) 0.0 1.2 0.0 0.0 0.0

= & (n=20) 3.0 3.2 0.0 0.0 7.6
£KF K @=11) 1.6 28.4 0.6 0.2 0.4

¢ & (n=2) 0.2 2.2 0.2 0.0 0.0
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T & (@0=10) 0.6 1.0 0.2 0.0 4.0
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SRR R N HE S BB LR AT R TR B o
(Sinonatrix percarinata suriki) 18 > 5 3%@E? 2 B IFd @ —“Ff s B E kP
WL 2 F 3 4 RS- e T H kA R R L e A
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% W& (Anax nigrofasciatus nigrofasciatus ) vk § - 8> ¥ 3 - £ & A€ {7 HE LD
kA B f (de kiR s R F ) FR A RERRT PP (e ) e
1 B8 (Podiceps ruficollis) % v *LP5e385 B 54 P B~ 8 B RFE R
P BB E i 0 AR REERS T B AL HBREP
B RO fEEHRA Y 0 AR arEEE > AP e L #fF (Marking and
recapture method ) 8 fic & Lincoln-Peterson method & {7 v L5t e EH & 34
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PTERIDOPHYTA g #E{e 4~ F®
POLYPODIACEAE -kis % #
Colysis wrightii (Hook.) Ching % = 4R j;
Microsorium buergerianum (Miq.) Ching & < % f
Microsorium pteropus (BL) Copel. = % # %

DICOTYLEDON 3 £ 5 F®

CARYOPHYLLACEAE % # #

Drymaria diandra Bl. j7 i & ¥ *
CERATOPHYLLACEAE £ 4. ﬁ?f’l

Ceratophyllum demersum L. % 4. &

COMPOSITAE § #

Ageratum houstonianum Mill. % 7= F % &[*
Crassocephalum crepidioides (Benth.) S. Moore Fx-fr *
Erechtites valerianifolia (Wolf ex Rchb.) DC. 1% ¥ *
Mikania micrantha H. B. K. -] 7= & & jF *
GESNERIACEAE # E & #

Hemiboea bicornuta (Hayata) Ohwi » %L % &
MELASTOMATACEAE ¥ 3+ 2 4

b

Sarcopyramis napalensis Wall. var. bodinieri Lévl. p 87 1+ 2
ONAGRACEAE #r§ ¥4

Ludwigia octovalvis (Jacq.) Raven -k 7 3
PLANTAGINACEAE # = #!

Plantago asiatica L. & + %
POLYGONACEAE ¥ #

Polygonum chinense L. X ji* ¥
RUBIACEAE #F ¥ #

Ophiorrhiza japonica Blume ¥t 3 3
Paederia foetida L. 3)% %
SCROPHULARIACEAE * %

Lindernia anagallis (Burm. f.) Pennell «~ £* &



UMBELLIFERAE 335 #t

Oenanthe javanica (Bl.) DC. -k F ¥

Oenanthe pterocaulon Liu, Chao & Chuang ¥ & -k 7 ¥
URTICACEAE & Frf*

Elatostema lineolatum Wight var. majus Wedd. 4 3%
Elatostema platyphylloides Shih & Yang ¢ £ &4 %
Gonostegia hirta (Blume) Miq. #3 B

Oreocnide pedunculata (Shirai) Masam. £ L % Jr
Pellionia radicans (Sieb. & Zucc.) Wedd. # 2 i '*FT
Pilea aquarum Dunn subsp. brevicornuta (Hayata) C. J. Chen ‘& & 4 -k Jpr
Pilea melastomoides (Poir.) Wedd. = 4 -K i

MONOCOTYLEDONEAE ¥+ £# % T
ARACEAE =% 3 & #
Colocasia esculenta (L.) Schott =*
COMMELINACEAE ‘g% #
Amischotolype hispida (Less. & A. Rich.) D. Y. Hong * R 7% & i~
Commelina communis L. “§§53%
CYPERACEAE ¥ #
Rhynchospora rubra (Lour.) Makino §]3 %
Schoenoplectus mucronatus (L.) palla subsp. robustus (Miq.) T. Koyama -k = 7=
DIOSCOREACEAE ¥ f#t
Dioscorea collettii Hook. f. &= & fg#
GRAMINEAE + & #
Cyrtococcum patens (L.) A. Camus 7 % %
Hygroryza aristata (Retz.) Nees ex Wight & Arn. -k & *
Isachne globosa (Thunb.) Kuntze #ri &
Oplismenus compositus (L.) P. Beauv. 5 ¥ ¥
Paspalum conjugatum Bergius & B & *
Zizania latifolia (Griseb.) Turcz. ex Stapf z ¢ § *
HYDROCHARITACEAE -k g&#*
Hydrilla verticillata (L. f) Royle -k % 3%°
LEMNACEAE &4
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Lemna aequinoctialis Welw. F %
Spirodela punctata G. Mey. % &
ZINGIBERACEAE § #

Hedychium coronarium Koenig &7 2 *

FLRL R RAE AR
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s AR PRERR L8

AVES % %
ACCIPITRIDAE % /& #
< Spilornis cheela ~ % 7%?

REPTILIA T {7 %
NATRICIDAE #38% #
(OSinonatrix percarinata suriki v 7%
SCINCIDAE % # +
Sphenomorphus indicus ° B Y&t

AMPHIBIA 5 &%
BUFONIDAE A #
©Bufo bankorensis # + b ik
Duttaphrynus melanostictus 2. P i
DICROGLOSSIDAE 2 &4
Limnonectes kuhlii + ~ 7 3+
HYLIDAE #f3 #
Hyla chinensis ¥ k%
RANIDAE 7 i #
Babina adenopleura *g s1ix
Hylarana guentheri F 4% =~ 7 i+
Hylarana latouchii :}i?fiﬁ Rt
RHACOPHORIDAE #i 7
Kurixalus eiffingeri X~ #i+
O©Kurixalus idiootocus » * #H+
Polypedates megacephalus v 4§ #H+
© 3% Rhacophorus prasinatus = % #H+

OSTEICHTHYES A& # 4 %
CHANNIDAE & #*

Channa asiatica = % @
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POECILIIDAE *:4 . 4+
# Gambusia affinis ~ £ 4.
CYPRINIDAE g #*
# Carassius auratus auratus @ra.
SYNBRANCHIDAE £ @4+
Monopterus alba % i
COBITIDAE # #*

Misgurnus anguillicaudatus -

INSECTA & & %
NEPIDAE i5c#; #+
Ranatra sp. -k xR
AESHNIDAE % b4
[EF TN Fe3

ARACHNIDA &35 %
PISAURIDAE 5 i‘*?f’l
Dolomedes sp. & Fe ¥k

CRUSTACEA ° #%
PALAEMONIDAE + &Fig
Macrobrachium sp. FFEiL%E
ATYIDAE {#ﬂ Y
Caridina sp. Fre:oF ¥

GASTROPODA 7 &_%
VIVIPARIDAE = #}#
Cipangopaludina chinensis [f] 2 £}

Frrine B

HIRUDINEA 3% %
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PTERIDOPHYTA B3 {4 F°
ASPIDIACEAE = 2 j#*

e

Tectaria devexa (Kze.) Copel. & = <

i

Ed

i

Ji

Tectaria phaeocaulis (Rosenst.) C. Chr. 8% "%
ASPLENIACEAE 48 & g #*

Asplenium antiquum Makino i & f=

Asplenium cheilosorum Kunze ex Mett. & £ 34 4 48 & j;

Asplenium normale Don 2 5 4% & jc

Asplenium unilaterale Lam. ¥ ¥ 4% % jc

Asplenium wilfordii Mett. ex Kuhn. = 48 &

Asplenium wrightii Eaton % = 48 &
ATHYRIACEAE # 3 Bt

Diplazium amamianum Tagawa [ % 2 B

Diplazium kawakamii Hayata "' F =< % ERA

Diplazium mettenianum (Miq.) C. Chr. ;%1 B % i
CYATHEACEAE ) #&f*

Cyathea lepifera (J. Sm. ex Hook.) Copel. £ 4

Cyathea podophylla (Hook.) Copel. % ) 1%
DAVALLIACEAE # &4t

Davallia mariesii Moore ex Bak. & ' ¥ A
DENNSTAEDTIACEAE 7= #+

Histiopteris incisa (Thunb.) J. Sm. & j;

Hypolepis punctata (Thunb.) Mett. 4% B

Microlepia strigosa (Thunb.) Presl e * @ ¥ pc

Monachosorum henryi Christ ﬁ.——? B

Pteridium aquilinum (L.) Kuhn subsp. wightianum (Wall.) Shieh & ~
DRYOPTERIDACEAE = j#*

Acrophorus stipellatus (Wall.) Moore 4. @ 5

Acrorumohra diffracta (Bak.) H. Ito 4*4m B4f £ 2 ¢

Arachniodes festina (Hance) Ching 5 %% & 48 £ 2
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Arachniodes rhomboides (Wall.) Ching #. = 4§ ¥ B
GLEICHENIACEAE % v fﬂ

Dicranopteris linearis (Burm. f.) Underw. = ¥

PR

Dicranopteris linearis (Burm. f.) Underw. var. tetraphylla (Rosenst.) Nakai &

Diplopterygium glaucum (Houtt.) Nakai % ¥
GRAMMITIDACEAE + ¥ ﬁf—‘-

Prosaptia contigua (Forst.) Presl < &
HYMENOPHYLLACEAE sﬁﬁﬁﬂ

Hymenophyllum barbatum (v. d. Bosch) Bak. # & %

Mecodium badium (Hook. & Grev.) Copel. §x 5

Vandenboschia auriculata (Bl.) Copel. ¥
LOMARIOPSIDACEAE % ¥ % #

Elaphoglossum yoshinagae (Yatabe) Makino &
LYCOPODIACEAE 7% +#

Lycopodium fordii Bak. #& =~ % >
MARATTIACEAE &3 )ji‘_sziﬁJ

Angiopteris lygodiifolia Rosenst. B3 J: i
OLEANDRACEAE ¥ & #*

Nephrolepis auriculata (L.) Trimen %

Nephrolepis biserrata (Sw.) Schott % # §
OPHIOGLOSSACEAE g -] ¥4

Ophioderma pendula (L.) Presl ¥ g -] %
POLYPODIACEAE -kis %

Lemmaphyllum microphyllum Presl 32 #5;

Lepisorus thunbergianus (Kaulf.) Ching X #

Microsorium buergerianum (Miq.) Ching & =~ % B

Polypodium amoenum Wall. ex Mett. [F 2 L K354

Polypodium argutum Wall. ex Hook. # ¥ k3 ¥

Polypodium formosanum Bak. 5 K3 ¥

Pyrrosia lingua (Thunb.) Farw. # ¥
PTERIDACEAE } & ﬁj—i

Pteris bella Tagawa + {5} k&
SELAGINELLACEAE ¥ {3 F
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Selaginella doederleinii Hieron. 2 3% 4

Selaginella involvens (Sw.) Spring % ¥ ¥ 4p
THELYPTERIDACEAE £ % wm#

Pronephrium triphyllum (Sw.) Holtt. #77?
VITTARIACEAE # # B#

Vittaria flexuosa Fée % ¥ jc

DICOTYLEDON #3 4 3 °

ACANTHACEAE & % #

Strobilanthes rankanensis Hayata #F 5 &
AMARANTHACEAE ¥ #

Achyranthes bidentata Bl. var. japonica Miq. p * =+
ANACARDIACEAE % A

Rhus succedanea L. * it
ANNONACEAE 4 %4

Fissistigma oldhamii (Hemsl.) Merr. /& ?ﬁ A~
APOCYNACEAE & # feft

Trachelospermum gracilipes Hook. f. il % %
AQUIFOLIACEAE # ')?‘ﬁ‘l

Ilex asprella (Hook. & Arn.) Champ. &4

llex ficoidea Hemsl. [ #4312

llex formosana Maxim. 3 1Z

Ilex goshiensis Hayata ¥ *

Ilex rotunda Thunb. 4 *

Ilex uraiensis Mori & Yamamoto § & *
ARALIACEAE T 4

Dendropanax dentiger (Harms ex Diels) Merr. % #%

Schefflera octophylla (Lour.) Harms #§ % %
ASCLEPIADACEAE §§7fi

Dischidia formosana Maxim. k % #

Hoya carnosa (L. f) R. Br.  j§
BEGONIACEAE # 7% %4

Begonia formosana (Hayata) Masam. -k %§%r
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Begonia laciniata Roxb. & ~ # /& #
CABOMBACEAE ¥ #

Brasenia schreberi Gmel. & #(CR B & #FTae =)
CAMPANULACEAE ###

Lobelia chinensis Lour. < i i
CAPRIFOLIACEAE % % #

Lonicera japonica Thunb. % *

Viburnum formosanum Hayata ‘=3 & i
CARYOPHYLLACEAE % # #

Stellaria arisanensis (Hayata) Hayata @ 2 .1, % 4
CHLORANTHACEAE £ % ﬁ;fd-

Sarcandra glabra (Thunb.) Nakai ¥ # %
COMPOSITAE § #

Crassocephalum crepidioides (Benth.) S. Moore Fx-fr¥ *

Erechtites valerianifolia (Wolf ex Rchb.) DC. # % 3 *
CUCURBITACEAE # ﬁ:ﬁJ

Diplocyclos palmatus (L.) C. Jeffrey g i~

Gynostemma pentaphyllum (Thunb.) Makino % %% &

Thladiantha nudiflora Hemsl. ex Forbes & Hemsl. # # #&
EBENACEAE 4 #Hf*

Diospyros morrisiana Hance b = {f
ELAEOCARPACEAE # @ #

Elaeocarpus japonicus Sieb. & Zucc. % &

Elaeocarpus sylvestris (Lour.) Poir. 1+ &
ERICACEAE # g {4+

Enkianthus perulatus Schneider % fi 451"

Vaccinium wrightii Gray ~ ¥ 4%}
EUPHORBIACEAE = gtft

Antidesma japonicum Sieb. & Zucc. var. densiflorum Hurusawa % -7 * %
Bridelia balansae Tutch. ]34 %

Glochidion acuminatum Muell.-Arg. 2 v 4 %
FAGACEAE #3#

Castanopsis cuspidata (Thunb. ex Murray) Schottky var. carlesii (Hemsl.) Yamazaki
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S
Castanopsis cuspidata (Thunb. ex Murray) Schottky var. carlesii (Hemsl.) Yamazaki f.
sessilis (Nakai) Liao H {135 &
Cyclobalanopsis longinux (Hayata) Schottky 44 % %
Cyclobalanopsis morii (Hayata) Schottky 7 47
Cyclobalanopsis sessilifolia (Bl.) Schottky 33 &
Pasania harlandii (Hance) Oerst. @k £ 7 $&
GENTIANACEAE #7741
Tripterospermum lanceolatum (Hayata) Hara ex Satake . .0 % A5 %
GESNERIACEAE = ’E-""é’;fﬁ
Aeschynanthus acuminatus Wall. ex A. DC. =% &
Hemiboea bicornuta (Hayata) Ohwi »~ %L 5 £ &
Lysionotus pauciflorus Maxim. % fo
JUGLANDACEAE # ¢4
Engelhardia roxburghiana Wall. § 1
LARDIZABALACEAE +if #
Stauntonia obovatifoliola Hayata % ?
LENTIBULARIACEAE 2 F#*
Utricularia australis R. Br. & = JL &
Utricularia gibba L. 5: £ 2 %
LAURACEAE ##*
Cinnamomum austrosinense H. T. Chang 1+2 # {3 & #
Cinnamomum osmophloeum Kanehira * p 3#
Cinnamomum subavenium Miq. % %
Cryptocarya chinensis (Hance) Hemsl. 5 #43
Lindera communis Hemsl. % # 4t
Litsea acuminata (BL.) Kurata £ £ ~ § +
Machilus japonica Sieb. & Zucc. &
Machilus japonica Sieb. & Zucc. var. kusanoi (Hayata) Liao +~ ¥ #p
Machilus thunbergii Sieb. & Zucc. F& % p
Machilus zuihoensis Hayata #% ¥
Machilus zuihoensis Hayata var. mushaensis (Lu) Y. C. Liu 7 ¥ 4

LEGUMINOSAE & #
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Desmodium sequax Wall. 3 1539
Hylodesmum leptopus (A. Gray ex Benth.) H. Ohashi & R. R. Mill ‘oL .Li£5g
LYTHRACEAE -+ fy ¥ #
Lagerstroemia subcostata Koehne 4 %
MELASTOMATACEAE %7 3+ 2 4l
Blastus cochinchinensis Lour. a4+
Melastoma candidum D. Don ¥¥ 3+
Pachycentria formosana Hayata = % 5 §E 1=
Sarcopyramis napalensis Wall. var. bodinieri Lévl. p F8%% 4+ 2
Sarcopyramis napalensis Wall. var. delicata (C. B. Robinson) S. F. Huang & T. C.
Huang & = p {877 4+ 2
MENISPERMACEAE B2 §#
Pericampylus formosanus Diels % & %
MORACEAE % #
Ficus erecta Thunb. var. beecheyana (Hook. & Arn.) King = 47+3
Ficus formosana Maxim. % il %
Ficus sarmentosa B. Ham. ex J. E. Sm. var. nipponica (Fr. & Sav.) Corner ¥ IR i
MYRIACEAE 1§ 1%
Mpyrica rubra (Lour.) Sieb. & Zucc. 1 ¥+
MYRSINACEAE ¥% & &+ #
Ardisia chinensis Benth. #F¥% £ 2
Ardisia cornudentata Mez subsp. morrisonensis (Hayata) Yuen P. Yang . L% & =
Ardisia japonica (Hornsted) Blume % & =+
Ardisia pusilla A. DC. #E % & =
Ardisia virens Kurz 2 % % & =
Maesa japonica (Thunb.) Moritzi ex Zoll. 1 7=
Maesa perlaria (Lour.) Merr. var. formosana (Mez) Yuen P. Yang & #0437
Myrsine seguinii H. Lévl. = P {f
OLEACEAE » & #
Osmanthus matsumuranus Hayata ~ ¥ A B
ONAGRACEAE #ri % 44
Ludwigia ovalis Miq. P -k~ 4 #
PIPERACEAE # #5 4
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Piper kadsura (Choisy) Ohwi h %
Piper sintenense Hatusima & ¥ b %
POLYGONACEAE ¥ #
Polygonum chinense L. X p{* ¥
Polygonum dichotomum Bl. -k = %
Polygonum foliosum Lindb. ¥ fF %
Polygonum thunbergii Sieb. & Zucc. & ¥
PROTEACEAE Liispeft
Helicia formosana Hemsl. i35 p%
ROSACEAE § #&f*
Pourthiaea beauverdiana (Schneider) Hatusima var. notabilis (Rehder & Wilson)
Hatusima [ %% £ 524t
Prunus phaeosticta (Hance) Maxim. & ZE# ¢
Rubus buergeri Miq. % %
Rubus corchorifolius L. f. % & % 49+
Rubus mesogaeus Focke #2 v R 49+
Rubus swinhoei Hance #7 < & 47+
RUBIACEAE # ¥ #
Damnacanthus indicus Gaertn. K £ =
Lasianthus bunzanensis Simizu < L ¥t 5 Kt
Lasianthus fordii Hance Zr 3k 3¢k 4
Lasianthus wallichii Wight [F] ¥ %t 5 #f
Mussaenda pubescens Ait. f. * 1. ¥ & 1=
Nertera nigricarpa Hayata 2. % i#4% %
Ophiorrhiza japonica Blume ¥t 3 3
Randia cochinchinensis (Lour.) Merr. & ¥ #t
Tricalysia dubia (Lindl) Ohwi f # =
Wendlandia formosana Cowan ‘K & =.
SABIACEAE ik ##*
Meliosma squamulata Hance % i
SAXIFRAGACEAE 7% 2 ¥
Hydrangea angustipetala Hayata J ¥~ i i

Itea parviflora Hemsl. -] 7= & 1]
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Pileostegia viburnoides Hook. f. & Thoms. i 1=
SYMPLOCACEAE # *

Symplocos caudata Wall. E E 4 A

Symplocos glauca (Thunb.) Koidz. .1 X 2

Symplocos theophrastifolia Sieb. & Zucc. L 7+
THEACEAE J[;f—‘-

Adinandra formosana Hayata [ %15 i

Eurya acuminata DC. #¥ #

Eurya crenatifolia (Yamamoto) Kobuski 4 *

Pyrenaria shinkoensis (Hayata) Keng & & %
URTICACEAE % frft

Elatostema lineolatum Wight var. majus Wedd. 4 3%

Pellionia radicans (Sieb. & Zucc.) Wedd. 7+ & i ;F'k

Pilea aquarum Dunn subsp. brevicornuta (Hayata) C. J. Chen “& & 4 -K i
VERBENACEAE 5 3% #

Callicarpa formosana Rolfe 3z 7
VIOLACEAE ¥ ##¢

Viola arcuata Bl. 4c®, ¥
VITACEAE § ¥ #

Ampelopsis brevipedunculata (Maxim.) Traut. var. hancei (Planch.) Re & =~ . §

Cayratia japonica (Thunb.) Gagnep. 7. &

Tetrastigma umbellatum (Hemsl.) Nakai » /% # 7@ 3

MONOCOTYLEDONEAE ¥ 3 ¥ 1{g & /¥

ARACEAE = 3 & #

Pothos chinensis (Raf.) Merr. b ¥ 3%
COMMELINACEAE “8ic3% F

Amischotolype hispida (Less. & A. Rich.) D. Y. Hong * R 7 & i~

Pollia miranda (H. Lév.) H. Hara -] # &
CYPERACEAE 3 ¥

Carex morii Hayata & = &

Carex phacota Spreng. 4.+ &

Eleocharis sp. ¥ #&% #
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Schoenoplectus mucronatus (L.) palla subsp. robustus (Miq.) T. Koyama -k £ -

ERIOCAULACEAE ## ¥ #

Eriocaulon buergerianum Korn. & ¥ Fof 3
GRAMINEAE + ##

Cyrtococcum patens (L.) A. Camus 7 % %

Isachne globosa (Thunb.) Kuntze #r{ &

Miscanthus sinensis Andersson =

Oplismenus compositus (L.) P. Beauv. © £ ¥

Setaria palmifolia (J. Konig) Stapf. 3 ¥ Jj & ¥ *

Sphaerocaryum malaccense (Trin.) Pilg. #-#&
JUNCACEAE %~ ¥ g

Juncus effusus L. var. decipiens Buchenau &< %
ORCHIDACEAE jF #*

Acanthephippium striatum Lindl. — ¥ & < fF

Bulbophyllum japonicum (Makino) Makino P * # ¥¢jF

Bulbophyllum retusiusculum Reichb. f. § ¥ # ¥ jF

Calanthe densiflora Lindl. = {3 & #F

Calanthe speciosa (BL.) Lindl. [ %443 & f§

Calanthe sylvatica (Thouars) Lindl. £ §E43 & jF

L2 e

Calanthe triplicata (Willemet) Ames v #§
Cephalantheropsis gracilis (Lindl.) S. Y. Hu % < ¥" 8 &
Cleisostoma paniculatum (Ker Gawl.) Garay 7. % j§
Cryptostylis arachnites (Bl.) Hassk. 7% % "£41 f
Dendrobium chameleon Ames -+ §E % 4L
Dendrobium moniliforme (L.) Sw. % &L
Eria tomentosiflora Hayata #+3% j7
Liparis bootanensis Griff. — ¥ ¥ 3 33
Liparis nakaharae Hayata £ ¥ ¥ B 3%
Odontochilus lanceolatus (Lindl.) Bl. #% % &
Rhomboda tokioi (Fukuy.) Ormerod ¢ 2kl jF
Tainia dunnii Rolfe & ¥+ Fg fF
PALMAE 4 # #*

Calamus quiquesetinervius Burret §
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SMILACACEAE ﬁﬁ #

Smilax china L. %

Smilax lanceifolia Roxb. & &+ &%
SPARGANIACEAE 2 = ##
Sparganium fallax Graebn. & I 2 = ##
ZINGIBERACEAE § #

Alpinia intermedia Gagn. 11 ? '
Alpinia pricei Hayata ¥ % = 7 ¢
*rAa M RE # AT P
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e L FHR B PERS L E

AVES & %
ACCIPITRIDAE % /& #
© 3¢ Accipiter trivirgatus formosae § ¥ £ /F
< Spilornis cheela ~ % 7%?
PODICIPEDIDAE A {7+
Podiceps ruficollis -] % 1A

REPTILIA % {7 %
NATRICIDAE 5% $
(OSinonatrix percarinata suriki v "% 55
VIPERIDAE & #%

Viridovipera stejnegeri stejnegeri 7 k 3 v 3k

AMPHIBIA %
BUFONIDAE #% 4 #4
©Bufo bankorensis % + ¥ ik
RANIDAE # 3 #1
Babina adenopleura "L 533+
RHACOPHORIDAE #f$+
Kurixalus eiffingeri X~ #+
©Kurixalus idiootocus & % ¥t
Polypedates megacephalus v +f i+
© 3% Rhacophorus prasinatus = % #H+
© $¢Rhacophorus taipeianus - * #i+

INSECTA % & %%
NEPIDAE i&ﬁs F
Laccotrephes sp. ‘=4 &
Ranatra sp. -k g%
AESHNIDAE % #&

Anax nigrofasciatus nigrofasciatus % % % h&
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FrEaek be
COENAGRIONIDAE ‘mi#,
Ceriagrion sp. FFazlmid
Cercion sp. Fridimid
CORYDALIDAE % &4t
FETLF 35
DYTISCIDAE = # #
Cybister rugosus ¥ 5L~ 7s fi
Cybister sugillatus *=i§ ~ 35 i
A=

Cybister tripunctatus B-%| = il
Rhantus suturalis 4% 35
ARACHNIDA &35 %

PISAURIDAE g5 ﬁ*ﬁ’l

Dolomedes sp. FFzi kg
O: 247 ¥
O: 47 B8] T
K AALFHT FTHETL b S (% 4)
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