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Preface

My beloved and respected teacher, Dr. Jun-Yi Lin had asked me: As a graduate student of
Biology Department, how much do you know about your own country? Since then, I passionately,
uncertain though choosed my career as a zoology researcher. That is the opportunity I know Tadao
Kano. But, I did not realize Dr. Kano's impressive achievement until [ was engaged in the study of
Taiwan mammals.

Those who concern the study of anthropology, geology, biology and natural history about
Taiwan will be familiar with Tadao Kano (1906-1945). The die young Japanese biologist was
fascinated with Taiwan since he was a junior high school student. Almost half as his 39-years
lifetime was spent in Taiwan for exploring Taiwan's nature. He made an amazing investigation into
Tsugitaka mountain and accomplished a peerless work, "Zoological studies of the Tsugitaka
Mountains of Formosa".

We are here today to admire Dr. Kano for his selfless contribution to the research on Taiwan's
nature. Special thanks the Director, Mr. Chen Mao-Chun of Shei-Pa National Park for his and
colleagues support for this symposium. Also thanks to National Museum of Natural Science
provides the conference hall for this symposium. In the meaning time, we are sincerely in memory
of the great contribution of Dr. Kano, and hope many young naturalists will come out and work on
our nature.
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1. v % Tsutomu Hikida
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Professor Department of Zoology, Graduate School of Science, Kyoto University.
PihE I RANAONE S0 Apums

Born in Oita Pref., Kyushu, Japan. Herpetologist. Studying systematics and biogeography of
reptiles. Field works conducted in East Asia, Southeast Asia, and Madagascar. When I was a
graduate student, I studied age determination of Japanese wood mouse, Apodemus speciosus. In
master and doctor course, I began to study taxonomy and phylogeny of skinks of the genus
Eumeces (now Plestiodon in East Asia. I was also interested in biogeography of Ryukyu Islands.
Thereafter, I joined the expedition teams and are studying reptiles in Malaysia, Thailand, and
Madagascar.
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3. ¢ ¥ jig=k Tetsuji Nakabo
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The Kyoto University Museum, Kyoto University, Kyoto 606-8501, Japan
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5. # v § & Teiji Sota
FPAELAERBEFFHIFPEAAGFERIEFILEEFFTE KR
Professor Department of Zoology, Graduate School of Science, Kyoto University
I finished the doctoral course at Graduate School of Agriculture, Kyoto University in 1986. After
working at Saga Medical School and Shinshu University, I returned to Kyoto University (Graduate
School of Science) in 1998. I have been studying ecology and evolution of beetles, mainly of the
genus Carabus. I am much interested in speciation following character divergence due to ecological
adaptation and sexual selection. Currently, I focus on divergence processes and genetic basis of
body sizes and genital morphologies, of which differences cause reproductive isolation and
facilitate speciation. Also, historical biogeography of beetles in East Asia has been my major subject
of molecular phylogenetic study. For this subject, I have been analyzing not only Carabus but also
leaf beetles of Donaciinae, tiger beetles, and some other insect groups. I started to use molecular
phylogenetic approaches late, in my late 30s, and still do experiments by myself. I like field work
and have collected many of materials for sequencing by myself. I have been focused on the
complex historical biogeographic process of each lineage in Japanese islands, including
immigration of ancestors from East Asian mainland and speciation within Japanese islands. I am
expanding my focus to include the historical biogeography in the entire East Asian region. I hope to
reveal diverse historical processes underlying the current biodiversity in East Asia.
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8. # 3 2Rz Kunio Araya
LHAEAEFRVRAER PRI RBRERIP IS SRR BRR
Graduate School of Social and Cultural Studies, Kyushu University
Self introduction: Dr. Araya was born Aichi Pref. in Central Japan in 1965, began collecting insects
in his kinder garden age, and then specialized in lucanid beetles. He graduated from Kyoto
University and received his PhD in 1994 with a study on resourse utilization and performance of
lucanid beetles. He was an instructor in Graduate School of Human and Environmental Studies of
Kyoto University from 1994 to 2000 and move to Graduate School of Social and Cultural Studies of
Kyushu University as an associate professor. His research interests are in the systematics, ecology,
ethology and biogeography of scarabaeoid beetles especially of the family Lucanidae. He has
conducted filed research not only in Southeast Asia but also in worldwide areas. He is co-editor of
many journals on Entomology such as Elytra published by the Japanese Society of Coleopterology.
iﬁﬁfkw%ﬁ-@gﬁﬁf
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Self introduction: Dr. Hosoya is an assistant professor of Graduate School of Social and Cultural
Studies, Kyushu University. His research interests are in the phylogeny and biogeography of
scarabaeoid beetles on the basis of DNA sequences.
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10. & '52;% Masaharu Motokawa

WA RFEE P TRBE ) B R
The Kyoto University Museum
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Biogeography of Reptiles in Taiwan
Tsutomu Hikida

Taiwan has 83 species of terrestrial reptiles—32 lizards, 46 snakes and 5 turtles. Among them
14 lizards and 7 snakes are endemic to Taiwan. The distributions of Taiwanese terrestrial reptiles
showed four distributional patterns: Continent+Taiwan, Continent+Taiwan+Ryukyus,
Taiwan+Ryukyus, and Taiwan+Philippines. Most of Taiwanese reptiles were originated from the
continent and a part of them became endemic species. A few species immigrated from the
Philippines and were distributed in Lanyu and/or southern Taiwan (ex. Eutropis cumingi). Probably
Lanyu-endemic Lepidodactylus yami and Gekko kikuchii were also derived from Philippine
ancestors. The species confined to the mountain regions in Taiwan are five lizards and four snakes.
Among them Takydromus hsuehshanensis was first discovered by Dr. Kano in 1923, and later
described by Lin & Cheng in 1980. Phylogenetic relationships of the genus Takydromus (Ota et al.,
2002; Lin et al., 2002; Lue & Lin, 2008) suggested that T. hsuehshanensis was a former immigrant
and was banished from lowlands to the high mountains by the latter immigrants of relative species.
Three mountainous species of the genus Japalura were most closely related to J. polygonata,
distributed in lowlands of northern Taiwan and the southern and middle Ryukyus. The phylogenetic
relationships of this group (Ota, personal communication) suggested that the ancester of them was
an earlier immigrant, and were now confined their distributions by newer immigrant species, J.
swinhonis. Trimeresurus gracilis has only one close relative species Ovophis okinavensis. These
two species constitute a monophyletic group, which is not included even in Trimeresurus sensu lato,
but a sister group of Gloydius (Malhotra and Thorpe, 2004). They are old relic species survived in
high mountains in Taiwan and the middle Ryukyus. Rhabdophis tigrinus formosanus is now treated
as a subspecies, but our unpublished genetic study showed that it is clearly differentiated from other
populations of Rhabdophis. Probably it has been long isolated from other populations. Two species
of Achalinus occur in high mountains. No phylogenetic studies of this genus have been conducted
yet. Therefore, we could not estimate their origin or evolutionary history. But the distribution of the
members of the genus suggested that they are old immigrants. We have no data for relationship
about the last mountain form, Sphenomorphus taiwanensis. The genus Sphenomorphus is not a
monophyletic group, included several lineages in widely distributed East and Southeast Asia, but
nobody have challenged taxonomy and phylogeny of Sphenomorphus. At last I would like to say
that the mountain regions of Taiwan should be regarded as long isolated islands just like islands of
the Ryukyus in biogeographic viewpoints. We wish to confirm this hypothesis by conducting
phylogenetic analyses of the related species in future.
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Potential Pleistocene Refugia of the La Touche’s Frog
Sylvirana latouchii (Anura; Ranidae) in Taiwan
—A Test of Kano’s Zoogeographical Hypotheses

Wen-hao Chou"*** and Nian-Hong Jang-Liaw'

'Department of Zoology, National Museum of Natural Science, 1st Kuang-Chien Rd.,

Taichung 404, Taiwan
*Department of Life Sciences, National Chung Hsing University, 250 Kuo-Kuang Rd.,

Taichung 402, Taiwan

3Graduate School of Museum Studies, Taipei National University of the Arts, st Hsueh-Yuan Rd., Peitou, Taipei 112,
Taiwan
*Corresponding: whchou@mail.nmns.edu.tw

Tadao Kano’s important work, "Zoogeographical studies of the Tsugitaka Mountains of
Formosa" published in 1940, has been inspiring in understanding the natural history of Taiwan
faunas. His viewpoints suggest that Taiwan has gone through five historical phases in zoogeography
since Pliocene or Late Miocene. To test his hypotheses we investigated the genetic variation in
Sylvirana latouchii (Anura, Ranidae) from 4 Chinese and 31 Taiwanese populations by using
mitochondrial DNA cytochrome b sequences. A neighbor-joining tree of 43 haplotypes revealed
four major divergences in S. latouchii: the China (C), northern Taiwan (N), western Taiwan (W),
and eastern-and-southern peninsula of Taiwan (E+P) clades. Each clade was restricted to a single
geographical district and showed obvious differentiation. The order of divergence times between
clades was: (E+P) vs. (W+N+C) = 2.5 Ma; (N+C) vs. W =2.324+0.32 Ma; N vs. C =2.224+0.36 Ma,
suggesting S. latouchii have reached Taiwan in Pliocene. The three major Taiwanese
phylogeographical groups may represent the postglacial recolonization of three potential glacial
refugia in the last glacial maximum. The refugia hypothesis is a more likely scenario to explain the
phylogeographic traits of S. latouchii, and illuminates Kano’s viewpoint that “some of the delicate
forms of subtropical origin were either killed off or altered to conform to the new environment” in
last glaciation.
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Zoogeography of Taiwanese Fishes

Tetsuji Nakabo
The Kyoto University Museum, Kyoto University, Kyoto 606-8501, Japan
nakabo@inet.museum.kyoto-u.ac.jp

Taiwanese fishes are analyzed based on the zoogeographical elements, viz. China element,
Indo-China element, Indo-West Pacific element, Indo-Pacific element, North-Pacific element,
Japan-Oregon element, and circumtropical element under the three categories, viz. freshwater,
amphidromous, and marine fishes. Freshwater fishes include China and Indo-China elements, are
in the part of boundary area between Palaeoarctic and Oriental regions of Wallace (1876).
Diadromous fishes include Noth-Pacific, Indo-China and Indo-West Pacific elements. Taiwanese
salmon, one of the diadromous fishes in Taiwan, is recognized as separate species among the
Oncorhychus masou complex which consists here three species and two subspecies, Viz.
Oncorhynchus masou masou (Sakura-masu or Yamame), O. masou ishikawae (Satsuki-masu or
Amago), O. sp. (Biwa-masu), and O. formosanus (Saramao-masu), based on molecular,
morphological, and biological studies. Oncorhynchus formosanus came to Taiwan at latest 0.5my
ago. Marine fishes are discussed according to the followings, viz. blackish water fishes (North
Pacific and Indo-West Pacific elements, element of Indo-West Pacific with a mouth of large river),
reef fishes of shallow waters from 0 to 100m depth (Indo-West Pacific temperate and Indo-West
Pacific tropical elements), demersal fishes on continental shelves shallower than 150-200m depth
(Indo-West Pacific and Japan-Oregon elements), demersal fishes of edges and upper continental
slopes from 150-200m to 500m depth (Indo-West Pacific, Indo-Pacific, or circumtropical element),
demersal fishes of lower continental slopes to abyssal plains from 500m to 6000m depth
(circumtropical element or rarely Indo-Pacific element), pelagic fishes of zones from 0 to 150-200m
depth (Indo-West Pacific, Indo-Pacific or curcumropical elements), fishes of meso- and
bathypelagic zones from 150-200 to 3000m depth (circumtropical element). Distributions of
Taiwanese marine fishes are affected by both Kuroshio Current, low salinity and low temperature
waters from mainland China, and topography of the sea bottoms.
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Systematics and Molecular Phylogeography of Endemic Cyprinids and
Freshwater Gobies in Taiwan
FAEG TP AFEE LA NI RS EELS I HIERR

I-Shiung Chen
Institute of Marine Biology, National Taiwan Ocean University,
Keelung 202, Taiwan, ROC.
L
Rz EBEAE REZ2FFT

The systematics and molecular phylogeography of current Taiwanese cyprinids and gobies
have been conducted especially for Opsariichthys, Candidia, Squalidus, Microphysogobio
(Cyprinidae), Rhinogobius and other Sicydiine fishes (Gobiidae). The employment of molecular
sequence analysis has revealed more informative resolution to both classical taxonomy and
evolutionary history. Among them, except Sicydiine fishes represent as Taiwan-Ryukyu endemic
species for Stiphodon, all other fish genera mentioned above represent at least more than 1 endemic
species in Taiwan. The only endemic genera of cyprinid fishes in Taiwan is Candidia.

The Central Mountain Ridge and Chin-Shuei Cliff acted as the very important geographical
barriers for most groups of primary freshwater fishes in Taiwan. The Shue Mountain Ridge
separation firstly proposed by Dr. Tadao Kano can also be observed for a distinct subdivision of
zoogeography for freshwater fishes in Taiwan especially for primary freshwater cyprinids and
non-diadromous gobies. The molecular phylogeographic approaches for such widely distributed
species groups have found that the distinct speciation events in southern Taiwan for both
Opsariichthys pachycephalus and Candidia barbatus complex. Two newly described species
discovered from southern Taiwan will be reported herein. The species of Squalidus have been
proved to include 3 discrete species by both molecular and morphological views which has found in
the pattern of allopatric distribution. The species of Microphysogobio in Taiwan have been
discussed with different view of species diversity. However, our molecular and morphological
studies revealed the two well separated species origin dispersed into Taiwanese
waters independently while employing mitogenetic comparison with related congeneric species of
southern China. Both species of Microphysogobio have been found as sympatric distribution in
several river basins in the middle western Taiwan.

Species component of freshwater gobiid genus, Rhinogobius Gill, 1859 have represented the
Taiwanese endemicity for the most of congeneric species. Three main life histories for Rhinogobius
have been observed. The mainland China seems to be the possible dispersal origin of all Taiwanese
members of Rhinogobius by the molecular phylogenetic prespectives. Medium-egg type of
Rhinogobius seems to be more coomon for the distribution ranges in Taiwan.

The zoogeographical concern for larger geographical scale between Taiwan and southern
China will be discussed.
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Origin of Island Beetle Fauna in East Asia as Revealed by Molecular
Phylogeographic Analyses

Teiji Sota
Kyoto University, Kyoto, Japan

Terrestrial biota of East Asian islands has originated from colonization of ancestors from the
mainland as well as immigration between islands at various times in the past. Here I show the
varying colonization histories and endemicity in tiger beetles of the genus Cylindera (Coleoptera:
Cicindelidae) in Taiwan and Japanese islands using mitochondrial COI and nuclear 28StDNA
sequences with molecular dating. I focus on four lineages within Cylindera; the subgenus
Apterodela, the elisae group of the subgenus Cicindina, and the psilis group and the kaleea group in
the subgenus Ifasina. An ancient divergence among Taiwan, Japan and the mainland was revealed
for a flightless subgenus Apterodela, suggesting migration across the extended landmass in East
Asia during the Pliocene. In Taiwan, Apterodela shirakii occurs only in the alpine zone; in Japan, A.
ovipennis in the cool temperate zone of northern Honshu. The C. elisae group have spread
throughout East Asia, and one lineage (C. bobina) reached to the oceanic islands, Ogasawara
(Bonin), during the early Pleistocene. Unexpectedly, two lineages of C. elisae occur within Taiwan;
one is subspecies formosana, was genetically identical with the widespread lincage of C. elisae,
whereas the other subspecies reductelineata has differentiated and could be a different species.
Similarly, C. psilica, though treated as single species, has highly diverged between Taiwan and
Yacyama Is. despite the geographic vicinity. In the C. kaleea group including humerula from
Okinawa, which can be a species or subspecies of C. kaleea, humerula is highly diverged in COI
sequences from C. kaleea in Taiwan and the East Asian mainland. The Japanese C. kaleea
populations, which are suspected to be anthropologic immigrants, were closely related to the
mainland populations. Thus, Cylindera beetles have undertaken colonization to the East Asian
islands repeatedly and continued to diverge.
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The Biodiversity and Biogeography of Orthopteran Insects of Taiwan
and its Adjacent Areas

Jeng-Tze Yang, Yu-Ling Chang, I-Chang Liao, Cheng-Long Tsai, Min-Yu Tsai and Wen-Bin Yeh
Department of Entomology, National Chung Hsing University, Taichung 40227, Taiwan
e-mail: jtyang@dragon.nchu.edu.tw

The subject of the project is the biogeography of the Orthopteran insects from south-east Asia.
As the distribution data mining is kind of difficult in all the group of Orthoptera in this region, so,
the cricket of agro-ecosystem which was studied a little bit before by author and his colleagues
(Yang and Yang, 1999) and the genera Loxoblemmus and Velarifictorus of the world and the
subfamily Tetrigidae were used for the biogeography study to the insect fauna from Taiwan and its
adjacent areas.

The distribution data collected from the expedition to Thailand (Feb., 2005; May.-June., 2007;
Aug., 2008) Bangladesh (May. 2007) and N. Sumatra, Indonesia (May., 2008), Tsuruoka, Japan
(Aug., 2008) and Okinawa, Japan (Oct., 2008). And the specimen examination in the previous work
during the past ten years and recent three years to the Shanghai entomological institute, Museum of
the museum of Science and technology (Nov., 2005) Agricultural Department of Thailand (Feb.,
2005, and June., 2007), Academy Hanoi, Vietnam (Aug., 2006), Chittagong University, Bangladesh
(May., 2007), National Museum of Science, Tokyo (Sept., 2008) and the most specimen collection
in Taiwan.

The Himalayan factor in states of the Philippines factor affected the insect fauna in Taiwan is
fiction or fact? It is the interest topic to entomologist in many groups. From the point of
Orthopterists, the geographic region of insect were divided as Africa, Southern America, Central
America, North America, Eurasia, Indo-Malaysia, Australasia, Indian Ocean, Pacific Ocean, and
Atlantic Ocean (Otte, 1997). On this assume, Taiwan belongs to the Eurasia. The Eurasia is ranging
from China to Bering Strait and to Arabia, England and Scandinavia; Indo-Malaysia is ranging from
Pakistan to Indonesia, except eastern New Guinea (Otte, 1994). As the most of the previous work
dealt with other organisms were concerning about the origin of the Taiwan fauna is possibly
interexchange with Mainland China (Tzeng et al., 1997).

According to Kano (1940), the small animal, of which found in lower land were origin from
Oriental region. The animals found in high-mountain were mainly from Palaearctic region. Base on
the cricket fauna of Taiwn, about 50% of the cricket distributed only in Oriental region. The
Palaearctic factor seems not so important than that of Tetrigidae. Some other groups of insect such
as the bee fauna of Taiwan (Dubintzky et al., 2007) and the Satyrinae butterflies (Hsu et al., 1999)
and Cicada (unpublished) were studied and found as the similar biogeographic pattern. The
previous work on the biogeography of the genus Loxoblemmus Saussure 1877 showed the clade of
cricket fauna in Taiwan (Yeh et al., 2004) and the altitudinal distribution of grasshoppers will be
discussed as well.
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Molecular Phylogeny of Notable Scarabaeoid Beetles (Insecta, Coleoptera)
Distributed in Taiwan and its Adjacent Areas Inferred From the Mitochondrial
16S Rrna Gene Sequences with the Special Reference to the Biogeographical
History of the Taiwanese Mountain Fauna

Kunio Araya and Tadatsugu Hosoya
Graduate School of Social and Cultural Studies, Kyushu University
744, motooka, nishi-ku, Fukuoka-city 819-0395 JAPAN

The phylogenetic relationships among the beetles of the scarabaeoid genera such as Aesalus,
Dorcus, Prosopocoilus and Neolucanus of the family Lucanidae, Cheirotonus and Trypoxylus of
Scarabaeidae, and Ceracupes of Passalidae, distributed in the mountain forest in Taiwan and its
adjacent areas were examined based on the mitochondrial 16S rRNA gene sequences. As the
result, it was revealed that relatively large sequence divergence in the mitochondrial 16S rRNA
gene was detected between each Taiwanese taxon and its sister taxon from adjacent area. These
facts should reevaluate the high endemism of Taiwanese mountain taxa. In most case, the resultant
phylogenetic trees indicated that Taiwanese taxa considered to be most closely related to the
congeners distributed in the continental China and/or Indochina. On the other hand, as to the
several lucanids such as the members of the genera Prosopocoilus and Neolucanus, each Japanese
insular taxon in the Yaeyama Group, southern part of the Ryukyu Archipelago, showed much closer
relationship to the taxon in Taiwan than to that from northern part of the Ryukyu Archipelago.
Biogeographical history of scarabaeoid beetles living in the mountain forest in Taiwan will also be
discussed based on the present phylogeographic approaches.
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Vertical Distribution and Genetic Diversity of Non-Volitant Mammals in Taiwan

Laing-Kong Lin, Yu-Cheng Chang, Chia-Hong Chen
Department of Life Science, Tunghai University, Taichung, Taiwan

Studying the distributions of plants and animals along environmental gradients can illuminate
the factors governing and maintaining species diversity. With mountains exceeding 3900 m in
elevation, Taiwan's climate varied from tropical to temperate. Diversity in climate has resulted in
diverse vegetation which supplies myriad niches for a correspondingly diverse fauna. Kano (1940)
first described the elevational distribution of animals in Tsuigitaka Yama (Shei-Shan) and also noted
that endemism in Taiwan's land mammals is positively correlated with elevation, with almost all the
endemic species being those of high altitudes. For small rodents, the elevation boundary between
endemics and non-endemics occurs between the elevations of 1500 and 2000 m with endemics
being found in regions over 1500 m and non-endemic rodents being found at elevations less than
2000 m. In tropics, mountains reaching about 3000 meters, which allows full development of
lowland, montane and mossy forest, the diversity pattern shows mid-elevation peak. It seems that
peak of non-volitant mammal diversity occur at the mid-elevation in Taiwan. The topography of
Taiwan's mountain range also plays an important role in the phylogenetic relationships of mammals.
Not only have these mountains provided refuges for ice-age species, the topography has also
provided islands defined by elevation which have greatly reduced the opportunities for gene
exchange within species. Recently, molecular markers have greatly enhanced the understanding of
the phylogeography of mammals in Taiwan. To test for isolation by mountain ranges in small
arboreal mammals, phylogeography of Callosciurus erythraeus, Eothenomys melanogaster and
Microtus kikuchii were investigated using mitochondrial control region and cytb sequences.
Distribution range of each phylogroup was similar to defined geological categories, suggesting
mountain range isolation influenced populations of C. erythraeus. E. melanogaster was divided into
Southern and Northern groups. M. kikuchii from different mountain peak were differentiated by
isolation.

Key words: vertical distribution of mammals, genetic differentiation, phylogeography
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Zoogeography of Soricomorpha in East Asia

Masaharu Motokawa
The Kyoto University Museum

Soricomorpha is one order of small mammals to include shrews and moles. There are 10
Soricomorpha species (2 Talpidae and 8 Soricidae) of 7 genera in Taiwan, 6 species of which are
endemic species to Taiwan. Zoogeographic implications are made on these species. Soricomorpha
has low dispersal ability and relatively high rate of differentiation due to its short life span. Two
mole species of the genus Mogera are still controversial in their taxonomy in relation to the
conspecific populations or the possible closest relatives in Fujian Province in the continental China
and Hainan Island. Two soricid species of the genera Anourosorex and Episoriculus had been
considered as conspecific population or sister species of the southwestern China such as provinces
of Sichuan and Yunnan and Himalayan region having disjunct distribution pattern, but our recent
studies indicated that both the Taiwan species are endemic and the continental populations also
include several distinct species. I will discuss the zoogeographic history of the mountain species of
Taiwan previously referred as Himalayan element. In addition to the differentiation in mountains
between Taiwan and the continent, karyological divergence found in Crocidura tadae kurodai may
suggest the occurrence within-Taiwan differentiation. Crocidura tanakae is a Taiwan endemic
shrew species distributed from lowland to mid-altitudinal mountains such as Alishan. This species
had been considered conspecific with C. attenuata distributed in the southern part of China and
Southeast Asia, but karyological difference suggested the valid specific status of the Taiwan
population. I also introduce the zoogeography of other Soricomorpha species of the genera
Chimarrogale, Chodsigoa, Crocidura and Suncus. Considering the altitudinal distribution changes
must be important to understand the zoogeographic history of both mountain species and lowland
species.
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Diversity and Phytogeography of Bryophytes in Taiwan

Jia-Dong Yang
Endemic Species Research Institute, C.O.A., Jiji, Nantou, Taiwan.

The bryophytes include mosses, liverworts, and hornworts. There are 66 families, 261 genera,
about 872 species of mosses, and 42 families, 121genera, about 487 species of liverworts and
hornworts recorded from Taiwan. Species density (37.75 species/1,000 km?) of bryophytes on the
island is one of highest in the world and is ascribed to the diversity of vegetation and topography in
Taiwan. The affinity of the bryophyte flora in Taiwan is closely related to that of Japan and
Mainland China. The mainly proportion of bryophytes floristic elements occurring in Taiwan
include an East Asiatic element (35%), a Palaeotropical element (24%), a Circumboreal element
(13%), a Cosmopolitan element (5%) and an East Asiatic-North American disjunctive element (3%).
The level of endemism for Taiwan’s bryophytes is about seven to eight percent. In contrast, the
level of endemism in vascular plant is about 25% in Taiwan. The low endemism may be due to the
long-distance dispersal abilities of bryophytes. As a continental island, Taiwan is likely to receive
spores or diaspores of bryophytes from adjacent regions carried by monsoon or typhoons across the
surrounding oceans.
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Biogeographic Distribution and Developmental Potential for Ecotourism of
Endemic Birds in Taiwan
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Study on Populatlon Dynamic of Abies kawakamii at Syue Mountain Trail
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Occurrence of gall-adelgid on Picea morrisonicola in Wuling

FREAR s 2~ 3RE
Chia-Yu Chen, Wen-Bin Yeh, and Mei-Hwa Kuo
CERE I L)
Department of Entomology, National Chung Hsing University

The biology study of adelgid on spruce was rare in Taiwan. We found the adelgid induces elliptic
pineapple-like galls on Picea morrisonicola. We collected galls every two month and recorded the
gall size, adelgid number and body length. There are about three to five adelgids in each cell of gall
and seem no generation overlapping in the same gall. The body length of adelgid nymph was from
0.43 mm to 1.57 mm in 2007, and was from 0.54 mm to 2.06 mm in 2008. The volume of gall in
2008 seemed much bigger than in 2007. The adelgids in 2008 also developed faster which the
gallicolae was already emerged in early October.
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Taxonomy and Evolution of Formosan Berberis — An Example of Radiation in
High Elevation Taiwan

HES g A
Rz o~ FHHRAETRE

Taiwan and its outlying islands are well known as a major biodiversity hotspot in East Asia.
More than four thousand native plant species are present in the region, with higher than 25% of
them are endemic. The distribution of these endemic species, however, is not even and random.
Though as expected the recorded number of endemic species decreases as moving upward to higher
elevations, the percentage of endemicity in a 500 m-interval actually increases significantly from
about 15% at 500 m above sea level (asl) to more than 50% at 2,000-2,500 m asl, reaching over
60% on the tallest mountain (3952 m) in Taiwan. To understand what factors had contributed to this
intriguing distribution pattern of endemicity, we study the systematics and evolution of Berberis
sect. Wallichianae.
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Diversity and Ecology of Ectomycorrhlzal Fungi of Tsuga chinensis and Abies
kawakamii
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Ming-Hsiu Kao and Pi-Hang Wang
Department of Life Science, Tunghai University , 407-04 No. 181 section 3, Taichung Harbor Road, Taichung, Taiwan
E-mail: phwang@thu.edu.tw
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During July 2007 and November 2008, we investigated the diversity of ectomycorrhizal (EM) fungi
of coniferous forests in He-Huan Mountain. Five Tsuga chinensis and five Abies kawakamii were
taken as center, and 10-m diameter circular plots were established. EM fungi species and sporocarp
numbers were recorded within the plots and on transects between plots. We documented 1,112
sporocarps of EM fungi including 965 sporocarps of Russulaceae, 55 sporocarps of 5 Amanita
species, and 92 sporocarps of 12 Boletales species. Russulaceae was showed high diversity of both
coniferous trees. The EM fungi abundance of Abies kawakamii was related with tree age. Pearson’s
Correlation Coefficient Analyses showed that the fruiting of 13 Russulaceae species were related
with rainfalls, and the fruiting of 15 Russulaceae species were correlated with quantity of
illumination. EM fungal diversity indices were related with temperature and soil temperature.

70



Evolution Around High Mountains of Taiwan:
Unequal Divergence of Morphological and Genetic Variation
Among Populations of the Formosan Stag Beetle, Lucanus formosanus
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Jen-Pan Huang, Chung-Ping Lin
Department of Life Science, Tunghai University, Taichung, Taiwan

The Formosan stag beetle, Lucanus formosanus (Coleoptera: Lucanidae) has long been found to
exhibit geographical variations in mandible and in the shape of clypeal. This study aimed to
investigate the degree of morphological and genetic differentiation among populations of L.
formosanus, and further examined its population genetic structure in related to historical events
using molecular evidences. Morphological data revealed significant differentiation between
populations from East and West of the Central Mountain range (CMR), and was mainly caused by
the difference of the mandible character B. Though both being related to geographic distances
between populations, no significant corelation can be found between morphological characters and
neutral genetic markers. Furthermore, apart from morphological data, molecular studies
demonstrated substantial gene flows across mountain populations. These results suggest adaptive
origins of morphological differentiation and a parapatric peciation mode for the Formosan stag
beetle. Molecular data obtained from mitochondrial cytochrome oxidase 1 (cox1, 1304bps)
suggested that there are two distinct lineages coexisting in Taiwan; whereas a single genetic lineage
was found in the nuclear coding gene, wingless (wg, 461bps). Fragmentation events and/or long
distance colonization, and isolation by distance patterns were inferred for cox1 and wg using the
Nested Clade Phylogeographic Analyses (NCPA). Marginal and significant population structure was
detected among mountain ranges (¢t = 0.007, 0.031; P = 0.083, 0.027). Reconstruction of the
historical demography revealed a historical demographic expansion event, and cox1 further
indicated that the population history of this species corresponded to the periodic connection and
isolation with the Asian continent during late Pleistocene.
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Phylogenetic Position of a Threatened Stag Beetle, Lucanus datunensis
(Coleoptera: Lucanidae) in Taiwan and Implications for Conservation

Chung-Ping Lin, Jen-Pan Huang, Yat-Hung Lee and Ming-Yu Chen
Department of Life Science, Tunghai University, Taichung, 407, Taiwan

Among nine endemic Lucanus beetles in Taiwan, L. datunensis is the island’s smallest and most
threatened species. It currently exists as only one population located in tall grasslands of Mt. Datun in
the Yangmingshan National Park. Given the isolated population, unique subtropical grassland, and the
threats resulting from human activities, L. datunensis raises immediate conservation concern for its
long-term survival. Phylogenies reconstructed from combined mitochondrial cytochrome oxidase
subunit 1 (1310 bps) and nuclear wingless (436 bps) genes were resolved and placed L. datunensis as a
phylogenetically distinct species sister to L. fortunei from China. All 13 examined individuals of L.
datunensis shared just one mitochondrial haplotype suggesting extremely low mitochondrial DNA
diversity and a small effective population size. L. datunensis and morphologically closest L. miwai
were distantly related and appear to have evolved parallelly the life history traits of a small body size
and diurnal mate-searching behavior. We hypothesize that these habitat-associated characters are
convergent adaptation that has evolved in response to shifts from forests to grasslands.

Keywords: Yangmingshan National Park, cox1, wingless, convergent adaptation, subtropical
glassland
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Genetic Variation of the Greater Bandicoot Rat (Bandicota indica) in Taiwan
Based on Molecular Data
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Taxonomic Study of Asiatic Water Shrews, Chimarrogale (Soricomorpha:
Soricidae)
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The Distribution of Bat Species and Fauna in Relation to Environmental Factors
in Central-Southern Taiwan

Changchien,Lin-Wenl,Hsi-Chi Chengl, Chia-Wei ,Chang 2 Yin-Ping ,Fang 2
"Endemic Species Research Institute
? Evolution and Ecology Lab., Department of Biological Resources, National Chiayi University

Because of the widely elevation range and the diversified habitat types, numerous wildlife are
living in Taiwan, including bats. Till now, more than 30 bat species belonging to 5 families are
found in Taiwan Island. Bats distribute from seashore to high mountain area in Taiwan, but the
information about the relationship between environmental factors and bat fauna is limited. From
2005 to 2007, Taiwan Endemic Species Research Institute ( TESRI ) cooperated with the Department
of Biological Resources of National Chiayi University to conduct a bat fauna survey project on 73
investigated plots selected in 5 counties of central-southern Taiwan. In each investigated plot, we
used mist nets and harp traps to catch flying bats and collected the data of elevation and habitat for
analyzing the relationship of bat fauna and environment. 942 individuals belong to 3 families were
caught during three-year study period. The result showed that bat abundant basically exhibited two
peaks along with the elevation ranges in Taiwan, and the range in 1501-2500 m hold the most
abundant bat species. Calculated the Shannon index of diversity for different habitat types, the
mixed forest had the highest value. Similar elevation and habitat type are present similar consist of
bat species by the PCA and cluster analysis. Besides, according to specific relation between bat
species and elevation, it seem could be distinguished into 4 categories. We will concern on the other
factors that may affect bat distribution in future, such as the detail special structure of habitat,
echolocation, food habits, etc.

Keywords: Bats diversity, Elevation, Habitat type, Distribution, Environment factor
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The Distribution and Genetic Structure of Semisulcospira libertine Gould, 1859
(Pleuroceridae) in Taiwan
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